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FISH AND AQUATIC AMPHIBIAN

EUTHANASIA
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Benzocaine hydrochloride:
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Buffer benzocaine hydrochloride solutions to a pH 7.0 to 7.5 to avoid tissue irritation.
Immerse fish into a bath of benzocaine hydrochloride solution of >250 mg/L.
Fish should be left in the solution for at least 10 minutes following cessation of opercular movement.

Follow by an adjunctive method of euthanasia such as decapitation, pithing, or freezing to complete
euthanasia.

2-phenoxyethanol:

54.1.

r AN

5.4.3.

Place fish into a bath of 2-phenoxyethanol solution at a concentration of 0.5 to 0.6 mL/L or 0.3 to 0.5 mg/L.
Fish should be left in the solution for at least 10 minutes following cessation of opercular movement.

Follow by an adjunctive method of euthanasia such as decapitation, pithing, or freezing to complete
euthanasia.

Sodium pentobarbital injection:
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55.2.

5.5.3.

Inject sodium pentobarbital intravenously at a dose of 60 to 100 mg/kg body weight.

Verify the animal is dead by monitoring for opercular movement and lack of response to sharp tail pressure.
Time to effect may vary, with death occurring in up to 30 minutes.

Follow by an adjunctive method of euthanasia such as decapitation, pithing, or freezing to complete
euthanasia.

Liquid anesthetics (isoflurane, sevoflurane):

5.6.1.
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Prepare a tank or container for euthanasia.

Add liquid anesthetic to the water at a dose of 5 to 20 ml/L using a syringe and needle to facilitate dispersal
into the water.

Immerse the fish for at least 10 minutes after opercular movement ceases.

Follow by an adjunctive method of euthanasia such as decapitation, pithing, or freezing to complete
euthanasia.

Physical Methods:

5.7.1.

5.7.2.

5.7.4.

Anesthesia or sedation must be applied prior to the use of physical techniques unless approved by the
Facility Animal Care Committee (FACC).

Decapitation:

5.7.2.1. Use sharp equipment of the appropriate size for the species to be euthanized to ensure that the
head is quickly separated from the body rapidly and completely.

5.7.2.2. Follow decapitation with pithing or freezing.
Pithing:

5.7.3.1. Insert a rigid metal rod into the foramen magnum which is identified by the slight midline skin
depression posterior to the eyes when the neck is flexed. Ensure that both the brain and the
proximal end of the spinal cord are destroyed.

Freezing:

5.7.4.1. May be used as the second step of a 2-step procedure when fish have been rendered
unconscious.

| 6. PROCEDURES FOR AQUATIC AMPHIBIANS

6.1.

Sodium pentobarbital and sodium phenytoin injection:

6.1.1.
6.1.2.

Inject sodium pentobarbital 1100 mg/kg and 141 mg/kg sodium phenytoin intracoelomically.

Place animal in water. Time to effect may vary, with death occurring in up to 1 hour.
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7.2.3.1. Contact Environmental Health and Safety Department for safe handling, use, and storage
procedures.

724 Disposal of eugenol waste:
7.2.4.1. Contact the Waste Management department for disposal procedures.
7.2.5.  Thoroughly wash hands after handling or administering eugenol.
7.3.  Sodium hypochlorite (bleach):
7.3.1.  Wear protective clothing, gloves, and eye protection when handling bleach.
7.32.  Wear gloves to handle animals exposed to bleach.
7.3.3. Making bleach solutions:
7.3.3.1. Work in a well-ventilated area.

7.3.3.1. Work areas should be protected from spills by placing an absorbent pad with absorbent material
facing up.

7.3.4. Disposal of bleach waste:

7.3.4.1. Discard directly into sink or drain.

| 8. REFERENCES
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5.1.Tricaine methanesulfonate (MS222):

5.1.1.MS222 is acidic-and-in-concentrations>500-mgiritsheuld-be-buffer@dauses an aversive reaction in unanesthetized fish. Bukfigh sodium
bicarbonate to saturation ulting in a solution of pH 7.0 to 7.5.

Fank-method:

5.1.2. Place fISh ina solutlon of MS222 dlssolved in Water—(—nmnmum—eeneen#a&en—ef—%@ahg/h@mcentratlon of 256600 mg/Luntitdeath-is-achieved.

ath

curring in

2021.09.02 M sh should be left in the solution for at least 10 minutes
foIIowmg cessatlon of opercular movement.
5.1.4.Follow by—a—phys;eaLme&hed—te—eause—bmn—dammdjunctlve method of euthanaa such as decapitation or pithing to complete euthanasia.

0 mg/L).

5.2 Eugenalisoeugenol{clove oi}:
5.2.1. Use products with standardized, known concentrations of essential oils to ensure accurate dosing.

2021.09.02 5.2.2.Mix Preparea stock solution by mixind-3 mleugenol, isoeugenol, oclove oil in 10 ml of ethanol.

T 5.2.3.Mix 10 ml of this solution to 1L of water.

5.2.4.Immersethe fish untiHoss-of equilibrium-and-gillvents-stéar at least 10 minutes after opercular movement ceases
5.2.5.Follow bya-physical-methed-to-cause-brain-death adjunctive method ofuthanasia such as decapitation, pithing, or freezing to complete euthanasia|
5.3.Benzocaine hydrochloride:
5.3.1. Buffer benzocaine hydrochloride solutions to a pH 7.0 to 7.5 to avoid tissue irritation.

2021.09.02 5.3.2.Placelmmersefish into a bath of benzocaine hydrochloride solution of >250 mg/L.
5.3.3. Fish should be left in the solution for at least 10 minutes following cessation of opercular movement.
5.3.4. Follow by an adjunctive method of euthanasia such as decapitation, pithing, or freéaingmplete euthanasia.
5.4.Rapid cooling (hypothermia):
5.4.1.This method can only be used for small (<3cm) tropical fish.
5.4.2.Prepare a tank or insulated cooleontainingegualameunts-ofipproximately 5 parts crushed ide 1 parttankwater to achieve a temperature of 2 to 4
°C.
5.4.3.Fish should not be in direct contact with the ice in the watéfse a spawning barri@r create a depression in the ice slurry to expose the entire surface

2021.09.02 of the fish only to the chilledvater, not the icete-prevent-the-fish-from-cominginto-direct-contact-with-the.ice
5.4.4.Submergdmmersethe fish-untiloperctlarmovementceastes at least 10 minutes afteppercular movement ceases—teave-the-fish-in-the-ice-water b
5.4.5.Where it is difficult to visualize opercular movement, fish should be left in the ice water for at least 20 minutes afteates of all movement to ensure
death by hypoxia.
5.4.6.Follow bya-physicabn adjunctivemethod of euthanasiauch as decapitation, pithing, or freezing to complete euthanasia.
5.5.2-phenoxyethanol:

2021.09.02 5.5.1.Place fish into a bath ofZhenoxyethanol solution at a concentration of 0.5 to 0.6 mL/L or 0.3 to 0.5 mg/L.

T 5.5.2.Fish should be left in the solution for at least 10 minutes following cessation of opercular movement.

5.5.3.Follow byaphysieahn adjunctivemethod te-cause-brain-deatbf euthanasia such as decapitation, pithing, or freezing to complete euthsiaa
5.6.Injectable-agenBodium pentobarbitaihjection:
5.6.1.Inject sodium pentobarbital intravenously at a dose of 60 to 100 mg/kg body weight.

2021.09.02 5.6.2.Verif)_/ the animal is dead by monitoring for opercular movement and lack of response to sharp tail pressure. Time to effect may vary, with death og
up to 30 minutes.
5.6.3.Followthe-injection-with-aphysicdly an adjunctivemethod of euthanasia-te-ensure-death-as-persestidhsdich as decapitation, pithing, or freem to
complete euthanasia.
5.7.tnhalantagentsLiquid anesthetics (isoflurane, sevoflurane)
Allinhalant-agentsreguire-long-exposure-times-to-achieve-death.
5.7.1. Prepare a tank or container for euthanasia.
5.7.2. Add liquid anesthetic to the water at a dose of 5 to 20 ml/L using a syringe and needle to facilitate dispersahénteater.

2021.09.02 5.7.3. Immerse the fish for at least 10 minutes after opercular movement ceases.

5.7.4.Follow by
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