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ABSTRACT

Changes in certain fish behaviors are known to be very sensitive indicators of sublethal exposure to
environmental contaminants. Therefore, behavioral toxicity tests, if properly designed, can be very useful to
assess the influence of hazardous chemicals on fish. However, quantitative analysis of xenobiotic-mediated
changes in locomotor behavior in fishes are rare, due mainly to the methodological difficulties. In general, fish
movement has been known to be hypertrophic or hypotrophic according to the chemicals.

As a study of fish behavioral toxicities, we quatified the swimming movement of Oryzias latipes using
computer—automated video tracking system. Oryzias latipes was exposed to cadmium of 128 mg/L for 1 hour
in a limited aquaria, then the total swimming distance, the average swimming velocity, the histogram of
turning angles, and the turning frequency were analyzed.

Fish treated with cadmium showed decreased swimming activities, decreased velocity, and decreased
turning frequency, which means hypotrophic activity. From these results, the computer—automated video
tracking system of this study seems to be a good tool for the evaluation of the potential ecotoxicological

studies.
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l

‘ Starvation ‘

l for 24hrs
[ Adaptation

for 1hr in rectangle aquarium
. (aquarium size (W X L X H): 10 X 12 X 3cm)

Cd treatment
(2,4,6, 8, and 10 Cd mg/L)

l

‘ Video tracking \

l for 1hr
l Analysis ‘

- Path length

- Moving velocity

- Frequency of movement

- Histogram of angles on the path
- Rotation

Fig. 1. Schematic flow diagram of quantitative analysis of
fish swimming.
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Fig. 2. The dose-response curve after 96-h exposures of
Oryzias latipes to cadmium.
n=10 fish per treatment.

Path length (cm)
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Fig. 3. Effect of cadmium on swimming distance of Oryzi-
as latipes during a 60—minute exposure to 128 mg/
L. Standard error bars are shown. **Significantly
different from the control group at p<0.01 (n=10).
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Oryzias latipes during a 60-minute exposure to 128
Fig. 4. Effect of cadmium on average swimming velocity mg/L. Standard error bars are shown. **Signifi-
of Oryzias latipes during a 60-minute exposure to cantly different from the control group at p<0.01 (n
128 mg/L. Standard error bars are shown. *Signi- =10).
ficantly different from the control group at p<0.05 A move was counted on swimming with velocity
(n=10). above 0.62 cm/sec.

Table 1. Average Activity of Control and Cd-Treated Group During the Experimental Period (60min.)

Control group Test group
Mean SD C.V.(%) Mean SD C.V.(%)
Path length (cm) 11938.4 2716.3 22.8 7930.7 1634.1 20.6
Moving velocity (cm/s) 3.64 0.88 242 2.69 0.65 242
Frequency of movement 2569.7 799.7 311 940.6 4428 471
(A number of times)
Hist . 0~ —90° 6355.8 1838.5 28.9 3404.7 1013.6 29.8
istogram o 0N —120°

angles on the path 90 1080 969.1 226.7 234 590.4 199.1 33.7
(A number of times) 0~90 4533.1 1421.0 313 2852.7 887.6 31.1

90~180° 826.1 250.9 304 599.7 213.8 35.7
Rotation Clockwise 2829 108.5 384 226.4 76.2 33.7
(A number of times) Counter 455.4 133.8 29.4 241.7 736 30.5

clockwise

n=10,C.V.=(SD - 100 - mean™!)
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Fig. 6. Effect of cadmium on the histogram of angles on the path of Oryzias latipes during a 60—minute exposure to 128
mg/L. a: 0~ —90°, b: —90~ —180°, ¢: 90~ 180°, and d: 0~90°. Standard error bars are shown. **Significantly

different from the control group at p<0.01 (n=10).

A move was counted on swimming with velocity above 0.62 cm/sec.
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Fig. 7. Effect of cadmium on rotation of Oryzias latipes
during a 60—minute exposure to 128 mg/L. a: clock-
wise rotation, and b: counterclockwise rotation. Sta-
ndard error bars are shown. **Significantly different
from the control group at p<0.01 (n=10)
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