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ABSTRaCt. - The effects of Pb, Mo, As and Rb on spermatogenesis were investigated by using testicular organ culture of 
Japanese eel (Anguilla japonica). Treatment with these trace elements together with 11-ketotestosterone (KT) significantly 
inhibited KT-induced germ cells proliferation, suggesting that Mo, Rb, Pb and As directly interrupt KT-induced spermato-
genesis. We also investigated the effects of As on in vitro KT synthesis in testis. KT production induced by human chorion-
ic gonadotropin (hCG) was inhibited by low doses of As. This result suggested that As also may directly inhibit KT produc-
tion.
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Introduction
Some trace elements such as Cd, Hg and As are known 

as water pollutants. Our previous research in Viet Nam dem-
onstrated that significantly high levels of Pb, Mo, As and Rb 
were observed in fish with abnormal testis, suggesting that 
these trace elements might disturb the testicular develop-
ment in fish. To clarify the influence of trace elements on 
testis in fish, we investigated the direct effects of Pb, Mo, As 
and Rb on spermatogenesis and the effects of As on steroido-
genesis using in vitro testicular organ culture of Japanese 
eel.

Materials and Methods
Testicular organ culture

Testicular fragments of Japanese eel were cultured in 
Leibovitz’ L-15 medium with or without 10 ng/ml KT and 
10-7-10-5 M Pb (PbCl2), 10-6-10-4 M Mo (Na2MoO4), 
10-7-10-4 M As (Na2HAsO4) and 10-5-10-3 M Rb (RbCl) for 
6 days at 20˚C. After culture, testicular fragments were treat-
ed with 5-bromo-2-deoxyuridine (BrdU) for analysis of 
germ cell proliferation. Thereafter, testicular fragments were 
fixed, and their histology was investigated. Germ cell prolif-
eration was analyzed by immunohistochemistry for BrdU.

In vitro KT synthesis in testis
Twenty-five milligrams testicular fragments were incu-

bated in 500 µl eel Ringer’s solution with 10-10-10-4 M As 
and/ or 1 U/ml hCG at 20˚C for 18 h. After incubation, KT 
concentrations in eel Ringer’s solutions were measured by 
time-resolved fluoroimmunoassay.

Results and Discussion
After culture, testicular fragments in control group were 

occupied by type A spermatogonia. Treatment of KT alone 
induced germ cell proliferation although KT did not affect 
the structure of testicular fragments. Treatment of each trace 
element alone had no effects on the structure of testicular 

fragments and germ cell proliferation. However, treatment 
of trace elements and KT inhibited germ cell proliferation 
induced by KT: significant inhibition were observed in 10-7 
M Pb, 10-5-10-4 M Mo, 10-5 M As and 10-5-10-3 M Rb. Fur-
thermore, treatment of 10-4 M As and KT caused necrosis of 
germ cells. These results suggested that Pb, Mo, Rb and As 
directly inhibit KT-induced spermatogenesis. In Japanese 
eel, various factors are synthesized from Sertoli cells and 
germ cells by stimulation of KT, and regulate the spermato-
genesis (Miura and Miura, 2003). Therefore, these trace ele-
ments may inhibit spermatogenesis via these factors. As also 
has the inhibitory effect on steroidogenesis in testis. After 
incubation, treatment of hCG significantly induced KT pro-
duction, whereas, treatment of As decreased hCG-induced 
KT production from 10-10 M to 10-7 M As and the most effec-
tive concentration was 10-7 M. However, treatments with 
10-5 and 10-4 M As were not effective on steroidogenesis. 
The reason why 10-7 M but not higher As doses inhibited KT 
synthesis was not clear, however it is reported that low dose 
As affects gene expression and enzyme activities in some 
organs (Snow et al., 2005). Therefore, As, especially 10-7 M, 
may directly inhibit the functions or gene expression of 
gonadotropin receptors, StAR or steroidogenic enzymes.

Conclusion
The present study suggested that Pb, Mo, Rb and As may 

directly inhibit fish spermatogenesis and steroidogenesis in 
testis.
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