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General Guidelines
This document is intended to assist researchers/instructors working with Zebrafish in determining when Institutional Animal Care and Use Committee (IACUC) review is required. These guidelines were adapted from the “Guidelines for Use of Zebrafish in the National Institutes of Health (NIH) Intramural Research Program.”
Current Office of Laboratory Animal Welfare (OLAW) interpretation of Public Health Service (PHS) policy considers aquatic species as "live, vertebrate animals" at hatching (as does the University of Maine’s Policies and Procedures for the Humane Care and Use of Animals). Although this is an imprecise stage for Zebrafish, it can be approximated at 72 hours post fertilization. The IACUC has agreed on the following guidelines for all research, teaching, or testing activities involving Zebrafish:
· 0-3 days post fertilization (dpf), IACUC protocol submission for approval is not required; however, euthanasia guidelines must be followed (see below).
· 4+ dpf, IACUC protocol submission for approval is required. Since early stages (4-7dpf) do not feel pain or distress, the researcher/instructor may indicate Class C for the pain when working at those stages. The pain and distress categorization of the ≥8dpf fish should be determined by the investigator based on the specific procedures described in the protocol.
· If proposed studies involve fish at both stages 1 and 2 above, the protocol should mention the use of Zebrafish at 0-3 dpf, but only descriptions of procedures at the 4+ dpf stage are required. 
Scientific Background
These guidelines are predicated on the need to minimize suffering and distress in Zebrafish. Suffering requires that the animal have both the neural apparatus for detecting noxious stimuli as well as the mental ability to interpret such stimuli as aversive (1). Many studies have demonstrated that adult Zebrafish show evidence of higher order cognition, being responsive to a variety of learning protocols (e.g., 2, 3, 4, 5), including learning to avoid aversive stimuli (6, 7, 8, 9). Thus while the ability of adult fish to experience suffering remains controversial in the scientific literature [for recent reviews reaching conflicting opinions see (10) and (11)], there is sufficient evidence to take a cautious approach in adult Zebrafish by instituting guidelines that ensure rapid euthanasia. 
In contrast, there is no evidence of higher order cognition in Zebrafish during the first week of development although this may change as research techniques in pain perception science improve (12). Developmental studies examining learning (13), reward (14), social (15, 16) and fright (17) behaviors have found that these functions become operational only in older fish. During the first week of development, embryonic movements are simple reflexes that do not provide evidence for a capacity for suffering. Thus during the first week, Zebrafish larvae can respond to simple stimuli but are assumed not to have reached the point in brain development where stimuli can be experienced as aversive. 
Zebrafish larvae during the first week resemble early mouse embryos in that they are chiefly sustained by nutrients derived from the yolk. The criterion of nutritional independence for developmentally immature animals is subject to empirical verification and has found support in international regulations for the welfare of immature vertebrates (18). While the capacity for suffering is the primary criterion for establishing a threshold for 8 days post fertilization (dpf) for euthanasia in Zebrafish, the criterion of independent feeding also supports this age.
Hatching occurs at approximately 72 hours (which would be at the end of day 3 post fertilization), although hatching is not an accepted staging index in Zebrafish (19). Zebrafish larvae are not able to feed upon hatching and are sustained by nutrients derived from the yolk, which is not depleted until 7 dpf (20). Only after 7 dpf do Zebrafish larvae manifest signs of ill health in the absence of external feeding (21). Active feeding cannot commence at hatching because brain structures required for detecting and catching prey have not developed and the mouth and gut are occluded. At hatching, larvae lack taste buds (22, 23), have poor visual acuity (15), and cannot swim effectively as they lack a swim bladder and have deficient motor control (24, 25). Therefore, in Zebrafish the period between hatching and nutritional independence at 8 dpf is essentially an extension of the early embryonic stage during which the fish continues to develop sensory and motor functions required for the independent larval stage. 
Euthanasia Guidelines 
The acceptable method of euthanasia of Zebrafish at all stages is by overdose of tricaine methane sulfonate (MS222, 200-300 mg/l) by prolonged immersion. Fish should be left in the solution for at least 10 minutes following cessation of opercular movement. A request for an exception to use any other method must be submitted to the IACUC for review/approval. 
Zebrafish carcasses should be disposed of as according to University policies.
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