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Effects of TBTCI on the Behavior and Reproduction of the Guppy (Poecilia reticulata). Myung Hee
Yoon* and Ji Hyun Oh. Department of Biology, College of Sciences, Kyungsung University, Busan 608-736,
Korea — Sexually matured guppies (Poecilia reticulata) were exposed to TBTCl (0.1, 0.32, 1, 3.2, 10, 25, 32,
50, 75 and 100 pg/1) for 144 hours to determine the bioaccumulation rate and effects on the reproduction
and behavior. The ratio of TBT residues to 3)BTs (TBT:XBTs) was 67% or higher in all the guppies
exposed to TBTCI, and the higher the level of TBTCl exposed, the higher the ratio of TBT:X!BTs,
suggesting that the higher the level of TBTCl exposed, the lower the metabolism rate of the fish.
TBTCl exposure led to a poor reproductivity and an abnormal sexual behavior in the fish, ie. a
reduced number of the male sexual sigmoid display and of spermatophore in the efferent duct was
observed in the fish exposed to 0.1 ug/l and higher levels of TBTCI, and a decreasing ratio of the
testicular spermatophore cyst to the whole germ cell cysts was observed in the fish exposed to 0.32~
10 ug/1 of TBTCL The reduced ratio of the spermatophore cyst seems to be an effect of the endocrine
disruptor inhibiting spermiogenesis. In the fish exposed to 25 ug/I and higher levels of TBTCl, more
serious effects, such as a rapid increase of mortality, the necrosis of most of the germ cells, great
damages in Sertoli cells and epithelial cells of the efferent duct, a significant increase of abnormal
swimming behavior, and a cessation of feeding were observed, which suggest the acute toxicity of
TBTCI inhibiting not only the reproduction and behavior but also the survival of the fish itself.
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Fig. 1. Butyltin compound levels (wet weight) detected from
the guppies exposed to TBTCI for 18-144 hours (see
Table 1).
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Fig. 2. Changes in the bicaccumulation rate in the guppies

exposed to TBTCI for 18-144 hours (see Table 1).
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Table 1. Mortality (%) of the guppies exposed to TBTCI

hr
cong. 6 12 18 24 48 72 9 120 144
(ug/h
Control 0 0 0 0 0 0 0 0 0
0.1 0 0 6 0 0 0 0 0 0
0.32 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0 0
3.2 0 0 0 © 0 0 0 0 0
10 0 0 0 0 0 0 O O 5
25 0 0 0 5 45 55 90 95 95
32 0 90 5 15 70 90 100
50 0 25 55 60 80 100
75 5 50 75 90 100
100 10 75 100

Table 2. The rates (%) of the abnormal behavior in the
guppies exposed to TBTCI

hr
conc. 6 12 18 24 48 72 96 120 144
(ug/))
Control 0 0 0 0 0 0 0 0 0
0.1 ¢ 0 6 0 06 0 0 0 0
0.32 0 0 0o 0 0 0 o0 0 o0
1 0 0 0o 0 0 o0 0 0 o0
3.2 0 0 0 0 0 o0 0 0 o0
10 0 0 0 15 15 15 15 15 15
25 0 15 15 35 65 80 9 100 100
32 0 20 25 50 8 95 100
50 0 35 65 90 95 100
75 15 70 95 100 100
100 200 90 100
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Fig. 4. Changes in the gonadosomatic index(GSI) of the
guppies exposed to TBTCL
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Fig. 5. Electron micrographs (X 3,200) showing testicular germ cells in the cysts of spermatogonium (A, F), spermatocyte (B, G),
spermatid (C, H), sperm (D, I} and spermatophore (E, ]) in the control (A~E) and the group exposed to 25 ng/1 TBTCI
(F~]), respectively. Note necrotic Sertoli cells (SE) and various germ cells in the group exposed to 25 ng/1 TBTCI. Scale
bar=3.5 ym. SC, spermatocyte; SD, spermatid; SG, spermatogonium; SM, sperm; SR, spermatophore.
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Fig. 6. Electron micrographs (% 3,200) showing spermatophores (A, C) and epithelial cells (B, D) in the efferent ducts in the control
(A, B) and the group exposed to 25 pg/l TBTCl (C, D). Note ruptured spermatophores, necrotic epithelial cells, and
abnormal spermatozoa with expanded residual cytoplasm containing mitochondria scattered irregularly. Scale bar=3.5 ym.

EP, epithelial cell; SR, spermatophore.



78 Journal of Life Science 2004, Voi. 14. No. 1

40% -

100%
g B B B (| mSRC
3 phAd HH pd Dsm
80% 1 B I I I ! gspc
= B 5 | osxc
60% | = % % % mSGC

20% +

S F NP d e

Conc. in water (ug/f)

Fig. 7. Comparisons of the ratios of testicular germ cell cysts
to the whole cysts in the testes of the guppies exposed
to TBTCI (0~100 pg/l, N=10). SCC, cyst of spermatocyte;
SDC, cyst of spermatid; SGC, cyst of spermatogonium;
SMC, cyst of sperm; SRC, cyst of spermatophore.
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Fig. 8. Changes in the number of spermatophore in the
efferent duct of the male guppies exposed to TBTCL
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