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Reproduction and organ structure of the pale chub, Zacco plarypus in Isa stream were investigated by means

of histological methods. The resuits of the study confirmed reproductive abnormality and histopathological

features in the pale chub. The gonadosomatic index (GSI) of the fish showed two peak in April and August. In

summer season, GSI of the male was about two times of the female’s GS1. Monthly variation of the gonadal

development was very irregular. From the histological analysis of the organ structure, epidermal atrophy,

necrosis and hyperplasia of pigment cell were observed in the skin. Epithelial layer lifting and clubbing of the

lamella and bifurcation of the filament were observed in the gill. Also histological changes as congestion,

cytoplasmic degeneration of hepatic cell, degeneration of bile duct, glomerular dilatation, degeneration of renal

tubule and pycnosis of interstitial cell were identified in the liver and kidney, respectively.
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sturgeon, Scaphirkynchus platyorynchus®] intersex
(Harshbarger er al., 2000) 18] 7 24 247} 94
ol AMA)s}= o), Carassius auratus o}7}0| 8} Al
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Fig. 1. Sampling area of the pale chub, Zacco platvpus.
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Table 1. Number of specimens and sex ratio of the pale
chub, Zacco platypus

. Number of Sex ratio
Collection date specimens (female/male)
(female/male) \
Dec. 7, 2001 38(23/15) 1:0.65
Jan. 7, 2002 34(20/14) 1:0.70
Feb. 3, 2002 35(16/19) 1:1.19
Mar. 4, 2002 38(19/19) 1:1.00
Apr. 8, 2002 27(17/10) 1:0.59
May 5, 2002 37(12/25) 1:0.95
June 9, 2002 26(9/17) 1:1.89
July 10, 2002 37(12/25) 1:2.08
Aug. 6, 2002 40 (17/23) 1:1.35
Sep. 8, 2002 29(14/15) 1:1.07
Oct. 6, 2002 20(5/15) 1:3.00
Nov. 10, 2002 10(3/7) 1:2.33
Total 371(174/197) 1:1.13
2. 4y

10% F4 E2L=
34 &AM A4 AR P AEe 44 01
mm, 0.1 g7HA] ZA3vt. 2 F A2} 7he) 2
AZE 0.01g7kx) &A3 T&, Bouin £ 114
F ek ARy 28 4~6um FAZ 95 A
& A=rslgdv). 222 Mayer’s hematoxylin-0.5%
eosin (H-E) B 3234, Mailory AF2<3 48, PAS M2
3+ AB-PAS (pH 2.5) ¥H-§-& A A8k

2) MAIR|

A2l 42| 4= (gonadosomatic index: GS)&= Al
AE Wdem “AAh A x100/4 HFe) A
o2 F3tgdv}. 2kEekx| 4 (hepatosomatic index:
HSDE AolE diidoz “7b 74 x100/& AF
o Aoz Fahget

=
GA = Fig 29 30 iehdl uhsh
o & 4 7zt YAAE wLAAE Aoz
4]
(maturation and ripe stage), Abgt % 3] E-7] (spent
and recovery stage) 18] 3 FX]7] (resting stage)2)
ARHA 2 Vgl 7L Sl R AA] (growing
stage), A4 7] (maturation stage), 2+47] (ripe stage),

G2 A7) (growing stage), A% 2
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Fig. 2. Ovarian development of the pale chub, Zacco platypus. A: Qogonial and previtellogenic stage. H-E stain. B: Early
vitellogenic stage. Note the small yolk vesicle and follicle layer (FI). H-E stain. C: Early active vitellogenic stage. H-
E stajn. D: Late active vitellogenic stage. Note the eosinophilic yolk globules. H-E stain. E: Mature and ripe stage.
Note the germinal vesicle breakdown, numerous eosinophilic yolk globules and well developed zona radiata (Zr). H-
E stain. F: Section of after spawning showing the degenerating oocytes and atretic follicles. H-E stain. N: nucleus,
No: nucleolus, Og: oogonium, Op: ooplasm.

Fig. 3. Testicular development of the pale chub, Zacco plarypus. A: Section of testicular tissue showing the testicular lobules
(T1) and testicular cysts (Tc). H-E stain. B: Section of the resting stage showing the spermatogonia (Sg). H-E stain. C:
Growing stage. Note the spermatocytes (Sc). H-E stain. D: Mature stage. Note the numerous spermatids (Sd) and
spermatozoa (Sz). H-E stain. E: Ripe stage. Note the basophilic spermatozoa. H-E stain. F: Spent and recovery stage.
Note the undischarged spermatozoa (Uds). H-E stain.
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Fig. 4. Monthly variation of gonadosomatic index (GSI) of
the pale chub, Zacco platypus.
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Fig. 5. Monthly variation of hepatosomatic index (HSI) of
the pale chub, Zacco platypus.
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Fig. 6. Monthly variation of frequency of ovarian devel-
opment stage of the pale chub, Zacco platypus.
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Fig. 7. Monthly variation of frequency of testicular devel-
opment stage of the pale chub, Zacco plarypus.
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Fig. 8. Histological changes of skin, gill, liver and kidney in the pale chub, Zacco platypus. A: Note the epidermal layer
necrosis of the skin. H-E stain. B: Epidermal layer of the skin showing the excoriation of the superficial layer and
increased pigment cells (Pc). AB-PAS (pH 2.5) reaction. C: Section of the gill showing the clavate lamellac and
epithelial lifting (El). H-E stain. D: Gill deformation with fusion and bifurcation of the filaments. AB-PAS (pH 2.5)
reaction. E: Hepatocyte pycnosis and epithelial degeneration of bile duct (Bd) in the liver. AB-PAS (pH 2.5) reaction.
F: Section of the liver showing the melano-macrophagocytes (Mp), cytoplasmic degeneration of hepatocytes and
increment of hemocytes. AB-PAS (pH 2.5) reaction. G: Section of the kidney showing the glomerular dilatation (Gl)
and hyaline droplet degeneration of the renal tubules. AB-PAS (pH 2.5) reaction. H: Note the pycnosis in the
interstitial tissue and degeneration of the renal tubule (Rt) in the kidney. AB-PAS (pH 2.5) reaction. Cc: club cell, Ch:
chloride cell, DI: dermal layer, El: epidermal layer, Mc: mucous cell, S: scale.
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9 39)Ro 14272002 69 ~2002x1 9)e]]
Z7FHe kel vreldth 23 2002 8
AR NA F dEe A E MEA A
AN e &3 F7t 1831 F3e] WS e
W} (Fig. 8, F).

ggtu| 2] AlAF kel & ZHE EA] Hol
AR, A Bl 39 el s 3k Usieh
2001 1293} 2002 496 AA S MAEL Al
A SAGAH 2] &9, AbEA L] 24, A
3 Au3Y 22 A3dAE v$o) 3
NI (Fig. 8, G), YRoNA = Mo s} 74
z2219] 8 $-Zo| AAHH (Fig. 8, H).
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o7 A Asa AXF7Y Il 2 3,
FEE U 5 98 /A AE - EREA 2
Sl 9o}s}e] of3Fg wrx]qt (Davies and Hanyu,
1986), o] el = FF42 3324 59 249U
2| = 933f& RHA Fc}(Segner, 2005).

Qi ez e de] AAlsle Baolfe 2
A2, Acheilognathus rhombea (Shimizu et al.,
1985), Z}A| B-o], Rhodeus uyekii (An, 1995), Bx}=}
=, Acheilognathus signifer (Baek et al., 2003) 2.2]
I 7}E317), Pseudopungtungia nigra (Lee et al.,
2004) 53 vpz7pR 2 A 13]9) YA EFFAS
(GSDH AAL 7Hx™, 139 A7) € 7kl

oJFe Asa AAFE GSIeh FHAS
(HSD)®) W3}, AAae] 22504 #H2E o] 43
A& g a2]3 oo BA Rl et
v A w3l olxAdAe] Wt 5 B
M= o 4 oled, oleidt M JAES o
A W3R ¢4 F714E& vehdo} (Song
and Kwon, 1989; Kim et al., 1999; Baek et al.,
2003).

o F-2] GSIE= FFX|, Leiognathus nuchalis (Lee
and Huh, 2000)9] 7-¢- 7|4 ¥ 7oz By
d AS$= glov} AWE, Chasmichthya dolichig-
nathus (Baek and Lee, 1985), pike, Esox lucius
(Treasurer, 1990), Siganus sutor (Ntiba and Jaccarini,
1990), Salmo trutta (Maisse et al., 1991), QE7 X,
Phoxinus phoxinus (Song and Son, 2002) 18] 1 7}
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E-217), Pseudopungtungia nigra (Lee et al., 2004)
T %2 BaeA 7wl o] ¥ Ao
2 Ryxy gk

2 A7l Flzhn] ohFle GSIE A% 49+ 8
9 % 99 3¢ dehlen, 279 GSIE 59
3 896 ¥ 0o HE ekleh 2e)m 78R
B 97kA S 279 GSI= 2 A8 43 GSI
o Wk oF 5w} ¥A ehdeh 193 AN
ZAGH R 2R AT A7), e D 2e7,
Wz 9 357, F4719 2445 Vel 1A
2 Zdo] ARl HAe] Bl =3
ot =3 Fetule @A, Paracheilognathus
rhombea®} ZFAVF, Acheilognathus yamatsutae
(Kweon and Ha, 1996) 18]l31 ZA)2-e], Rhodeus
uyekii (An, 1995; Kim ef al., 1999) 53} n}z7ixl=2
A9 AT A% D BEANA AR A3
Uehdoly o8 ¢)ov} (Kim and Kang, 1993),
2 24 A seele] AR £ A4 A
= 2397 gt

oleie & 7Y Ae ol A% B
2 Be wuEse vhe e A s
de 2R ANFIE AE Aoe B
26, o) A3 et & Aol A
2% AyAd 477 2a8 Aoz 4aad

22 - 3hapdel B2 A% oI7e) )W
W3} Fhed DRAe] Fad skl BT 1yl
A Pleuronectes platessadl] ZHA-E z2AFEIGA &
9, o] & {2 Iy I Fel ZAAAANZE
o] 83 mHAuEo] wefol AFE Y (Roberts
and Bullock, 1981). 28] 31 WYjEu] A Aol A 3} A
Eg 2o Q8| Cyprinus carpio®}; Silurus glanis
9] FReMe Az} mHAdEs} FUE
AREAZIA JALFo2 979 A% &
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mykiss®] IR ME THAE} MM 27 F7t
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1985). 18]3 BoldAW=o] 9dEl FollA AHAH
winter flounder, Pleuronectes americanus®] ©o}7}v]
e AMTe FA7F HAH G (Pereira er al.,
1992).

A7) e chekt BAANS 54 B A=
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5 F83 71%5& S v)ae] & ¥ green
sunfish, Lepomis cyanellus®] 7+& AGgFz27}) 57
Hob, A2 9o WY D) Wyl ek
©} (Sorensen et al., 1980). MA|of} R&Hoz w2
% Heteropneustes fossilis®] 7Y Ale EsiA Wy
F g=A FHalrt el oo (Narain and Nath,
1986), £ Au7} sFoA AR Gymnoce-
phalus cernua, Platichthys flesus Z12]31 Osmerus
eperlanus®] ZkAME T Z 7hae}l gPA whi
2 ¥} (Peters ef al., 1987). 35+EA o] S-2¥
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Z Well AM =7} Jeldo) (Braunbect et al., 1990).
Microcystin-LR (MC-LR)& A3 T3 ZA7/4 %
o, Oncorhynchus mykiss®] ZtllME E343F A}
7} gl = 9l (Kotak er al., 1996).

AR AL Fod 23 L WAsIBe
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AAME 28220 WA, AFEAY 5 Y A
=3l wAle] el (Kumar and Pant, 1985).
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# &&3 W3 21 B3 vebd L (Gill et al,
1988), 7} =H-ll 11:%5]?\1—‘ o F2 493 e
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= ‘/}‘E}“;HU}'(GI]I et al., 1989). Microcystin-LR
(MC-LR)%& 9l TR/} 40, Oncorhynchus mykiss
+ 2euFeye] A Aedt i el
o} (Kotak et al., 1996).
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