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ABSTRACT

Cadmium, a major aquatic pollutant in many parts of the world, is toxic and readily
accumulated in aquatic organisms. It mainly exists in water as complexes with organic
ligands such as dissolved organic carbon and this complexation is known to have effects
on the aquatic toxicities. In this study. acute toxicity, histology, and bioaccumulation
were studied to evaluate effects of humic acid on cadmium toxicity and bicavailability to
fish using Oryzius latipes and Cyprinus carpio.

96h~LC50 of cadmium was 6.38 mg/L using Oryzias latipes. However, the mortality
showed the dose-dependent decrease when humic acid was added to the test solution.
When fish were exposed to 5mg/L of cadmium, histological changes in the exposed organs
(caudal fins, gills, kidney, liver, and gut) of Cyprinus carpio were decreased by humic
acid, especially in kidney and liver. Bioaccumulation of cadmium also decreased by
treatment of humic acid. It seems that the formation of complexes between cadmium and
humic acid may decrease bioavailability of cadmium to fish, and thus reduce the toxic
effects of cadmium.
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Fig. 1. The sigmoid dose-response curve after 96-h
exposures of Oryzias latipes to cadmium,
n=10 animals per treatment.
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Fig. 2. Curves of cumulative mortality vs,
sure time for exposures to cadmium and
mixtures of cadmium and humic acid. O:
Cd 10mg/L, &: Cd 10+HA 1mg/L, +:
Cd 10+ HA 10mg/L, a: Cd 10-+ITA 100
mg/L., and ©: Cd 10+HA 1,000 mg/L.
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Histological observations of the gills of
Cyprinus carpio exposed to cadmium and
mixture of cadmium and humic acid. (a)
Control, (b) Cd 5mg/L (atrophy of lamellae
and mild necrosis), (c) Cd 5mg/L+humic
acid 500 mg/L (curling, swelling and
hypertrophy of lamellae) (x200).

Fig. 4. Histological observations of the kidney of

Cuprinus carpio exposed to cadmium and
mixture of cadmium and humic acid, (a)
Control, (b) Cd 5mg/L (necrosis), (c) Cd 5
mg/L +humic acid 500 mg/L (partial necro-
sis) { x400).
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Table 1. The Bioconcentration Factors (BCEF) of the Control and the Test Fish after 14-Day Exposures to
Cadmium and Mixtures of Cadmium and Humic Acid

Hl()Concentmlmn tduors (BCE)

. 0.53mg/L Cd ) 0. 03 mg/L Cd
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