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Cells in Culture for the Evaluation of the Toxicity of Chemicals— 2
—Cytotoxicity of Metals toward Cultured Fish Cells and
Effect of Exposure Temperature on Cytotoxicity —

Masaaki Mori and Meiko Wakabayashi

Summary
An estimated chemicals of over 100,000 are already in commerce in the world. Some of those
chemicals enter into aquatic environments and pose a potential threat to the aquatic biota. For the assess-

ment of the toxicity of those vast numbers of chemicals to the aquatic biota, simple, rapid, reproducible
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and inexpensive assays have to be developed.

Cultured fish cells are of potential use in the screening of toxicity of chemicals instead of fish bioassays.
In this study, BB cells, a fibroblast - like cell line derived from brown bullhead, CHSE -214 cells, an epi-
thelial cell line derived from chinook salmon, EPC cells, an epithelial cell line derived from carp, FHM
cells, an epithelial cell line derived from fathead minnow and RTG -2 cells, a fibroblast -like cell line de-
rived from rainbow trout were exposed to four metals(cadmium, zinc, copper, nickel). Cytotoxicit-y was
éssessed by fhe neutral red uptake inhibition test. In addition, to evaluate influence of exposure tempera-
ture on the toxicity of chemicals, optimum growth temperature for CHSE -214 and FHM cell lines was
measured by the absorbance method using neutral red,and CHSE -214 cells exposed to cadmium at 10,15,
20,25,30 C..

The rank order of cytotoxicity of four metals toward five cell lines was the same in the order of cad-
mium > zinc > copper > nickel. Optimum growth temperatures ranged from 20 to 25C for CHSE-214 cells
and more than 30°C for FHM cells. These optimum growth temperature for fish cell lines reflected. the
surrounding water temperature for the fish from which the cell line was derived. For the CHSE -214
cells exposed to cadmium at 10,15,20,25,30C, the NRs, (midpoint toxicity in the NR assay) was 0.08,
0.07, 0.05, 0.03, 0.0ImM, respectively. The greater sensitivity of cultured fish cells to cadmium at the
" higher temperature of exposure was consistent with that obtained in the in vivo study.

Keywords | fish, cell culture, cytotoxicity, Neutral Red, metal, temperature
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