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Standard Operating Procedure No. 5
Euthanasia
Euthanasia is from the Greek language meaning “good death”.  It is our responsibility to treat the laboratory animals in our care with respect and to insure a humane death.  It is imperative that all animals be assessed carefully to assure that they are dead before disposal.  Animals must be placed in plastic bags and sealed before placing in the freezer.  All euthanasia methods must be performed by personnel trained in the procedure.  
The following methods are approved for use with rodents by the American Veterinary Medical Association Guidelines for the Euthanasia of Animals: 2013 Edition.
· Carbon dioxide gas (CO2) chamber - for use with rodents over 10 days old.  Located in N110E Necropsy/Surgery room. Carbon dioxide gas (CO2) is heavier than air and will sink to the bottom of the cage.  Animals will quickly lose consciousness and stop breathing when exposed to the gas.

· Transfer animals in their home cage with filter lid to N110E by cart.
· Use scotch tape to cover auto water hole if applicable.

· Replace filter lid with the stainless steel lid with CO2 gas line attached.

· Open main valve to carbon dioxide cylinder.  
· Use flowmeter to open flow to cage and fill chamber with gas using the 30-70% chamber volume/min displacement ratio as follows:
· For rat cages (10 x 18.5 x 8 inches): adjust flow from 7.2 – 16.9 liters/min.

· For mouse cages (7 x 11.5 x 5 inches): adjust flow from 1.9 – 4.6 liters/min

· Observe the animals carefully.  Most will become unconscious within 30 seconds.  

· Continue gas flow until all animals are unconscious. Monitor breathing and continue gas flow until breathing has stopped. Close flowmeter to stop gas flow. Leave lid on for additional few minutes to assure animals are dead.

· Remove lid and verify that animals are dead, check for absence of breathing, heart beat and palpebral reflex (by touching the inside corner of the eye).  Remove animals and place in plastic bag.

· Animals euthanized with carbon dioxide are eligible for donation to the raptor rescue center as long as they have not been exposed to any other hazardous chemicals.  Animals can be placed in the green container in the chest freezer in the cage storage area.

· Close main valve and bleed out excess gas by opening the flowmeter.  Close the flowmeter.
· Cervical Dislocation - only for use in rats weighing less than 200 grams and in mice.

· It is preferable to have the animal unconscious either by inhalation of carbon dioxide gas or by injectable anesthetics but can be done in a conscious animal by a well trained individual.

· Place animal on surface that it can grip securely.

· Hold the tail and place solid rod (such as a pencil) behind the ears.

· In a quick motion, press forward and down with the pencil and pull backwards with the tail.  This motion separates the cervical vertebrae from the skull and causes a rapid loss of consciousness.

· This method may also be used to supplement exposure to carbon dioxide gas and assure that animals are dead.

· Animals euthanized by this method are eligible for donation to the raptor rescue organization as long as they have not been exposed to any other hazardous chemicals.  Animals can be placed in the green container in the chest freezer in the cage storage area.
· Anesthetic Overdose - can be either injectable barbiturate anesthetic or inhalation anesthetic.
· Use 3x the normal anesthetic dose for injectable drugs.  Inject as normal and monitor animal for cessation of breathing and heartbeat.  This method is acceptable for animals less than 10 days old.
· If using the gas anesthesia machine, utilize the induction chamber and deliver an overdose.  Monitor the animal for cessation of breathing and heartbeat.  Do not use this method in animals under 10 days old.
· Animals euthanized by this method are not eligible for donation to the raptor rescue organization and must be incinerated.  Animals can be placed in the red container in the chest freezer in the cage storage area.
· Decapitation - is an effective method that allows animal tissues to be harvested without any adverse effects of chemicals.  It must be performed with supervision of the Vivarium manager.
· Although it is preferable to perform decapitation under anesthesia, the method can also be used without prior sedation as long as a proper restraint device such as a Decapicone™ is used.  The Decapicone™ is a plastic sleeve that restrains and positions the animal properly and prevents harm to personnel.
· Use the guillotine in the sink with a low flow of water.  Position the animal’s neck beneath the blade and be careful to keep fingers out of the way of the blade.  Press down firmly on the handle to perform the decapitation.
· Animals euthanized by this method are not eligible for donation to the raptor rescue organization and must be incinerated.  Animals can be placed in the red container in the chest freezer in the cage storage area.

· Trans-cardial Perfusion under heavy anesthetization - this method allows the animal to be perfused with formalin to preserve the anatomical structure of the brain.  It must be performed with a deep level of anesthesia by injectable means and with the supervision of the Vivarium manager or trained investigator.
· The animal is injected either IV or IP with the anesthetic and monitored for depth of anesthesia plane.  The animal should be non-responsive to deep pain stimulation such as foot pad pinch with forceps.

· Follow the established protocol for using the Perfusion One™ apparatus.

· Animals euthanized by this method are not eligible for donation to the raptor rescue organization and must be incinerated.  Animals can be placed in the red container in the chest freezer in the cage storage area.
Guidelines from NIH regarding euthanasia of zebrafish
1. For zebrafish ≥8dpf the following methods are acceptable for euthanasia: 

· Immobilization by submersion in ice water (5 parts ice/1 part water, 0-4º C) for at least 10 minutes following cessation of opercular (i.e., gill) movement. In any fish where it is difficult to visualize opercular movement, fish should be left in the ice water for at least 20 minutes after cessation of all movement to ensure death by hypoxia. 
· 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. 
· Anesthesia with tricaine methane sulfonate (MS222, 168 mg/l) followed by rapid freezing in liquid nitrogen. 
· Decapitation with a sharp blade by a trained individual when its use is required by the experimental design and approved by the Institutional Animal Care and Use Committee. 

2. For zebrafish 4-7dpf the following methods are acceptable for euthanasia: 

· Immobilization by submersion in ice water (5 parts ice/1 part water, 0-4º C) for at least 20 minutes to ensure death by hypoxia. 
· Addition of bleach solution (sodium hypochlorite 6.15%) to the culture system water at 1 part bleach to 5 parts water. They should remain in this solution at least five minutes prior to disposal to ensure death. As detailed above in the scientific background section, pain perception has not developed at these earlier stages so this is not considered a painful procedure. 

3. For embryos ≤ 3dpf, development should be terminated using bleach as described in section 2 above. 

Zebrafish carcasses from any of these methods should be disposed of as Medical Pathological Waste according to NIH policies. 

These methods ensure death provided the timeframes above are followed. The ice water method should not be extrapolated to other aquatic species without first confirming the effectiveness for that species. Aquatic species, native to a colder environment than zebrafish, may be more resistant to hypothermic shock and may recover subsequently.
Use of MS-222 for fish and amphibian euthanasia:
The powder is available in the freezer in the chemical storeroom. Concentrations above 500 mg/L need to be buffered. For convenience, frozen cubes of pre-measured MS-222 are available in the freezer in the chemical storeroom.  Directions for use are on each cube and below:

MS-222 for euthanasia (500 mg/L)

Each cube contains 125 mg/20 ml. Dissolve cube with fish water qs to 250 ml in a beaker.  This concentration does not need to be buffered.

Immerse fish or amphibian in water.  Monitor for signs of distress. Keep in the beaker until 10 minutes past the end of respirations or opercular movement. It may take more than an hour for amphibian euthanasia. Remove animal and dispose of in a plastic bag and place in the freezer for later cremation.

Pour solution down the drain with copious quantities of water.
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