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Crucian carp, Carassius carassius Weight 42.4 + 9.0 g, Length 15.0 + 1.0 cm) were exposed
to waterborne zinc at 0, 5, 10, 20, 40 and 80 mg Zn?*/I for 96 hours. The lethal concentration
50 (LCso) at 96 hours of crucian carp, C carassius exposed to waterborne zinc was 51.58 mg
Zn?*/l. In hematological parameters, the RBC count was significantly decreased in the
concentration of 40 mg Zn?*/| at 48 hours, whereas the hematocrit was significantly
increased by zinc exposure. The MCV (mean corpuscular volume) (ul) and MCH (mean
corpuscular hemoglobin) (pg) were significantly increased in the concentration of 40 mg
Zn?*/| at 48 hours. The plasma components such as calcium, magnesium, glucose,
cholesterol, total protein and ALT (Alanine aminotransminase) were significantly changed
by zinc exposure. The results of this study suggest that the zinc exposure to C carassius
induced the significant physiological changes in the hematological parameters and plasma
components as toxicity.
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Table 1. The chemical components of water and experimental
condition used in the experiments

S0{2] ot 2

TEO ME dE|Hst 131

Table 2. Analyzed waterborne zinc concentration (mg Zn?*/l) from
each source

Zinc concentration (mg Zn?*/))

ltem Value

Temperature (°C) 220+05

pH 8.07 £ 0.11
Dissolved Oxygen (mg/l) 649 £ 0.32
Ammonia (ug/!) 0.69 +0.13
Nitrite (ug/l) 3.97 £0.52
Nitrate (mg/I) 0.21 + 0.06
Phosphate (ug/IL) 57.27 £+ 6.38
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Fig. 1. Survival rate of crucian carp, Carassius carassius exposed to
waterborne zinc for 96 hours (Control, 5, 10 and 20 mg/I: 100%
survival rate, 40 mg/l: 90% survival rate, 80 mg/I: 0% survival rate).
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Table 3. Lethal concentration (LCsp) of crucian carp, Carassius
carassius exposed to waterborne zinc for 48 and 96 hours
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Fig. 2. Hematological parameters of crucian carp, Carassius carassius exposed to waterborne zinc for 96 hours. Values with different letters
indicate significantly different at 48 and 96 hours (p < 0.05) after one-way ANOVA following Duncan's multiple range test.
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Fig. 3. Inorganic plasma components of crucian carp, Carassius carassius exposed to waterborne zinc for 96 hours. Values with different
letters indicate significantly different at 48 and 96 hours (p < 0.05) after one-way ANOVA following Duncan's multiple range test.
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Fig. 4. Organic plasma components of crucian carp, Carassius
carassius exposed to waterborne zinc for 96 hours. Values with
different letters indicate significantly different at 48 and 96 hours
(p < 0.05) after one-way ANOVA following Duncan's multiple
range test.
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Fig. 5. Enzymatic plasma components of crucian carp, Carassius carassius exposed to waterborne zinc for 96 hours. Values with different
letters indicate significantly different at 48 and 96 hours (p < 0.05) after one-way ANOVA following Duncan's multiple range test.
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