Marian University Institutional Animal Care & Use Committee

Policy Number 14:

Euthanasia & Carcass Disposal
Scope:
This policy applies to activities (whether teaching and/or research) involving vertebrate animals by representatives of Marian University that are under the oversight of a different institution’s IACUC.
Policy Statement: 

This policy describes the process by which members of the Marian University community 1) perform euthanasia of vertebrate animals used in teaching and/or research and 2) standard practices for disposal of such carcasses. The policy does not apply to wild animals that were not euthanized as part of an animal use protocol.
Procedure:
1. CO2 Inhalation
a. CO2 inhalation is the most common method of euthanasia used for mice,

rats, guinea pigs, gerbils, and hamsters. Compressed gas is the only acceptable source of CO2 as this allows the inflow of gas to the induction chamber to be controlled.
b. Since the anesthetic effects of CO2 are reversible, animals that are removed

prematurely from the chamber prior to death can recover so please follow

the procedures below carefully.
Procedures:
i. Euthanasia chambers should be constructed of clear material and must be kept free of debris and excreta.

ii. When possible, rodents should be transported and euthanized in their

home cages.

iii. Regrouping of animals from multiple cages into a single chamber is

not recommended to minimize social aggression.

iv. The chamber/cage must not be pre-charged with CO2.

v. Place the animals in the chamber (if using their home cage- place the

euthanasia lid on the cage). Do not over-crowd the chamber/cage. All

animals must be able to make normal postural adjustments.

vi. Gradually introduce CO2 at a flow rate of 30-70% of the chamber

volume per minute. Sudden exposure of conscious animals to CO2

concentrations of greater than 70% can be distressful and painful.

vii. Once all animals are unconscious, the flow rate can be increased to

minimize the time to death.

viii. Following CO2 euthanasia, a physical method to ensure death must

be performed prior to carcass disposal.
2. Anesthetic Inhalation
a. The primary action is central nervous system (CNS) depression. The agents are nonflammable and nonexplosive under ordinary environmental conditions.

Occupational exposure to inhalant anesthetics constitutes a human health hazard. (e.g. enflurane, isoflurane).
b. Since the anesthetic effects of inhalant anesthetics are reversible, animals that are removed prematurely from the chamber prior to death can recover so please follow the procedures below carefully.

c. Waste anesthetic gases must be appropriately scavenged to ensure a safe working environment in a laboratory setting.

d. A dedicated exhaust system, charcoal canisters, or a vented fume hood must be used to capture waste gases.

e. If using an open-drop system (application of isoflurane to an absorbent material then placed into the bottom of the chamber), the animal must be physically separated from the liquid anesthetic by a physical barrier.

Procedures:

i. Chambers used for inhalational anesthetics must be of appropriate size as to prevent overcrowding of the chamber.

ii. All animals must be able to make normal postural adjustments.

iii. Loss of consciousness should be induced rapidly by exposing animals to the maximum agent concentration possible.

iv. Once the animal(s) is/are euthanized, a physical method to ensure death must be performed prior to carcass disposal.
3. Injectable Anesthetics

a. Injectable anesthetics can be effectively used to anesthetize animals prior to performing a physical method of euthanasia.

b. Since the anesthetic effects of injectable anesthetics are reversible, animals can recover so please follow the procedures below carefully.

Procedures:

i. Administer the anesthetic overdose as described in the approved IACUC protocol and allow sufficient time for the animal to lose consciousness.

ii. Once the animal(s) is/are euthanized, a physical method to ensure death must be performed prior to carcass disposal.

4. Cervical dislocation (Under Anesthesia)

a. Cervical dislocation is a humane technique when performed by individuals with a high degree of technical proficiency.

b. Cervical dislocation is limited to rodents weighing < 200 grams.

c. Cervical dislocation in unanesthetized rodents is permitted only if its use is scientifically justified.

5. Decapitation (Under Anesthesia)

a. Decapitation when performed properly is nearly instantaneous and is considered humane.

b. Guillotines that are designed for decapitation in adult rodents are commercially available. Equipment must be maintained in good working order and serviced on a regular basis to ensure sharpness of blades. The use of plastic cones to restrain animals is recommended as it reduces distress from handling, minimizes the possibility of personnel injury, and improves positioning of the animal in the guillotine.

c. Decapitation in unanesthetized rodents is permitted only if its use is scientifically justified.

d. Refer to the Policy for Guillotine Use and Maintenance for further information.

6. Other Acceptable Methods of Euthanasia In Rodents

a. Microwave Irradiation: microwave irradiation in a specially designed and approved apparatus.

b. IV administration of KCl under anesthesia.

c. IV or IP administration of a barbituric acid derivative.

7. Euthanasia of Rodent Fetuses

a. Mouse, Rat, and Hamster up to 14 days gestation; Guinea Pigs up to 35 days gestation

i. Neural development during this stage is minimal and pain perception is considered unlikely. Euthanasia of the mother or removal of the fetus should ensure rapid death of the fetus due to loss of blood supply and non-viability of fetuses at this stage of development.

b. Mouse, Rat, and Hamster Fetuses over 15 days gestation; Guinea Pigs over

35 days gestation through birth

i. The neural development during this time supports that pain may be perceived. Methods to euthanize include injection of anesthetics or decapitation with sharp surgical scissors or scalpels.

ii. If chemical fixation of the whole fetus is required, fetuses must be anesthetized by hypothermia or by injection with an anesthetic prior to immersion in fixative.
8. Euthanasia of Rodent Neonates

a. Mouse, Rat, and Hamster Neonates up to 10 days of age

i. Acceptable methods include CO2 inhalation, inhalant anesthetic agents, injection of chemical anesthetics or euthanizing agents, or anesthesia followed by decapitation with sharp surgical scissors or scalpels.

1. Resistance to hypoxia results in a prolonged exposure time to unconsciousness when CO2 or inhaled anesthetics is used.

ii. The use of CO2, inhalant anesthetic agents, injectable chemical anesthetics or euthanizing agents requires a physical method to ensure death prior to carcass disposal. Cervical dislocation is an AVMA approved method of euthanasia for neonatal rodents. However, due to the small size of altricial (hairless) neonates it can be difficult to perform aesthetically. Therefore, the IACUC requires decapitation instead of cervical dislocation as a more aesthetic method of euthanasia for neonatal rats, hamsters and mice up to 10 days of age. If there are specific experimental reasons that cervical dislocation must be used in neonates before eleven days of age, the reasons must be listed in the protocol and reviewed and approved by the IACUC.

iii. Additional methods include immersion in, or perfusion with chemical fixatives or immersion in liquid nitrogen. These methods should only be performed if preceded by anesthesia.

iv. Anesthesia in neonatal rodents may be induced by inhalant or injectable anesthetics. Prolonged exposure to inhalant anesthetics may be necessary. Alternatively, hypothermia may be used to induce anesthesia in pups 6 days of age or less.

b. Guinea Pig Neonates

i. Follow guidelines for adult rodents.

9. Euthanasia of Non-Rodent Mammals

a. Intravenous injection of a barbituric acid derivative is the preferred method of euthanasia of non- rodent mammals. Intraperitoneal injection may be used in situations when an intravenous injection would be distressful or even dangerous. Intracardiac injection must only be used if the animal is unconscious, or anesthetized.

b. Once the animal(s) is/are euthanized, a physical method to ensure death must be performed prior to carcass disposal. Common methods approved by the IACUC include bilateral thoracotomy, exsanguinations, and removal of vital organs.
10. Euthanasia of Reptiles, Amphibians, Fish

a. Ectothermic vertebrates require special consideration because these animals may normally exhibit very low heart rates, are very tolerant to hypoxia, and can hold their breath for long periods of time. Absence of a heartbeat and/or breathing will not necessarily provide confirmation of death. Once the animal is/are euthanized a physical method to ensure death must be performed prior to carcass disposal. Common methods approved by the IACUC to ensure death include pithing and decapitation, removal of organs, and exsanguination.

b. Use of MS 222:

i. The solution must be buffered with sodium bicarbonate to a pH between 7.0-7.5.

ii. Stock solutions should be protected from light and refrigerated or frozen if possible. The solution must be replaced monthly and any time a brown color is observed.

iii. Fish: Fish should be left in this solution for at least 10 minutes following cessation of opercular movement. Large fish may be removed from the water, a gill cover lifted, and a concentrated solution from a syringe flushed over the gills.

iv. Amphibians: Amphibians should be left in this solution for at least 10 minutes following cessation of movement. MS 222 may also be injected into lymph spaces and or the coelomic cavity with the exception of Xenopus laevis. By itself, intracoelomic injection of MS 222 in not considered to be an acceptable method of euthanasia for X. laevis.

11. Physical methods commonly approved by the IACUC to ensure death prior to carcass disposal:

a. Cervical dislocation (rats must be < 200g)

b. Decapitation (required for neonatal rats, hamsters and mice < 10 days old)

c. Bilateral Thoracotomy

d. Exsanguination

i. Animals may be exsanguinated to obtain blood products, but only when they are anesthetized.

e. Removal of Vital Organs

i. Animals may require vital organs to be collected, but only when they are anesthetized.

f. Pithing (Fish and Amphibians Only)

12. Carcass Disposal:

a. Animal carcasses and parts are to be collected in freezer-safe plastic bags and frozen at -20C for disposal by incineration through a contractor.
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