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H. C. Wang and F. H. Yew (1987) Effects of butachlor, paraquat, saturn and 
azodrin on the killing and biochemistry of cell lines from tilapia, loach and top 
minnow. Bull. Inst. Zool., Academia Sinica 26(1): 95-106. Butachlor, Paraquat, 
Saturn and Azodrin are widely used in agriculture for weeds and pests control. 
The toxicities of these drugs were assessed by established cell lines from warm 
water fish tilapia, loach and top-minnow. The sensitivities of the cell lines towards 
the drugs varied extensively; from null effects of Azodrin to extreme sensitivity of 
Butachlor on topmimmow cells. The differential responses of the cell lines towards 
the drugs revealed the high tolerant level of tilapia cells, which might support the 
finding that population of the species increased even in polluted environment. To 
use cell lines for toxicity test is a quicker and more sensitive method. It also pro
vides information on biochemical actions of the drugs at cellular levels. 

Herbicides and insecticides as potential 
mutagens and carcinogens have alerted the 
general public. Workers in factories and 
farms in contact with the drugs were reported 
to have higher rates of sister chromatid 
exchange and more incidences of neoplastic 
growth (Yoder et aZ., 1973; Axelson and 
Sundell, 1974). Experiments with live animals 
have been conducted with fish in either 
LC50 measurement and embryo developement 
(Wang, 1984). The results were definitive 
and sensitive but the experilnents were time 
comsuming and difficult to keep the conditions 
constant. Toxicity test using cultured mam
malian cells has been applied in assessing 
mutagenic and carcinogenic potential of a 
great number of chemicals (Ahmed et at., 
1977)~ Short term screening tests for carci
nogens using perment cell lines has also been 
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reported (Bridges, 1976). Recently, three cell 
lines from organs of warm water fish, loach 
fin (Chen, 1983), tilapia kidney (Chen et aZ., 
1983) and top-minnow (Wang, 1985), have 
been developed in this institute. We have 
chosen these cell lines for drug experiments 
because the existing animal test showed con· 
siderable difference in response. In this study 
we tried to assess the biochemical changes 
exerted on the cells by the drugs and their 
potential hazard towards human beings. 

MATERIALS AND METHODS 

Cell lines 

Tilapia kidney cell line (TK) was deve
loped from the hybrid of Sarotherdon mos
sambicus and Sarotherodon niloticus (Chen "et 
aZ., 1983). Loach fin cell line (LF) originated 
























