Secondary Species - Zebrafish
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Task 1. Prevent, Diagnose, Control, and Treat Disease

Task 3. Provide Research Support, Information, and Services

Species: Secondary (zebrafish) and Tertiary (goldfish)

SUMMARY: Disinfectants are commonly used for the treatment of infectious diseases in ornamental fish; however the available published dosages have often been determined on the basis of empirical and anecdotal information.  The authors wanted to determine the tolerance of goldfish and zebrafish to benzalkonium chloride, formalin, malachite green, and potassium permanganate.  Goldfish (Casassius auratus) and zebrafish (Danio rerio) were chosen as representatives of cold-water and warm-water species, respectively.

The disinfectants were chosen for this study because they represent commonly used disinfectants belonging to different classes with different modes of action.

	Disinfectant
	
	Effects

	benzalkonium chloride
	Mixture of quaternary ammonium compounds
	B, F, V

	formalin
	Saturated (37%) aqueous solution of formaldehyde
	P, skin and gill flukes, also B, F, V

	malachite green
	Toxic chemical used as a dye
	Diluted used to treat F, P

	potassium permanganate
	A salt
	P and monogean parasites, bacterial gill disease


B = Bactericidal, F = Fungistatic, V = Virucidal, P = protozoal infections

Study design: Groups of fish (n = 10/group) were exposed to each disinfectant at the therapeutic dosage; at 0.25, 0.5, 3, and 5 times the concentration used for the therapeutic dosage; and at the concentration used for the therapeutic dosage but for 3 or 5 times the recommended exposure time.

Results: In both species, exposure to malachite green at the therapeutic dosage resulted in toxic effects, including death. Exposure to formalin at the therapeutic dosage resulted in toxic effects in goldfish, but not zebrafish, and exposure to potassium permanganate resulted in toxic effects in zebrafish, but not goldfish. On the basis of the ratio of therapeutic dosage to median lethal dosage, in goldfish, formalin was more toxic than benzalkonium chloride, which was more toxic than malachite green, which was more toxic than potassium permanganate. In zebrafish, potassium permanganate was more toxic than formalin and benzalkonium chloride, which were approximately equally toxic and more toxic than malachite green. Extending treatment time increased the toxicity of potassium permanganate in zebrafish and the toxicity of formalin and malachite green in goldfish, but did not alter the toxicity of the other disinfectants. 

Conclusions and Clinical Relevance: Results indicated that there was no consistency between zebrafish and goldfish in their tolerance to disinfectants, and that therapeutic dosages reported in the literature for these disinfectants were not always safe.

QUESTIONS:

1. 
Zebrafish are a ____-water species, with the water temperature maintained between ___ and ____( F.

2. 
Which disinfectant was the most toxic in goldfish, based on the ratio of therapeutic dosage to median lethal dose?

3. 
Which disinfectant was the most toxic in zebrafish, based on the ratio of therapeutic dosage to median lethal dose?

ANSWERS:

1. 
Warm-water, 75( and 79(F

2. 
In goldfish, formalin was more toxic than benzalkonium chloride, which was more toxic than malachite green, which was more toxic than potassium permanganate.

3. 
In zebrafish, potassium permanganate was more toxic than formalin and benzalkonium chloride, which were approximately equally toxic and more toxic than malachite green.

