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Euthanasia

“Euthanasia” – the act of killing animals by methods that induce rapid unconsciousness and death without pain or distress.

All euthanasia of research animals performed at Northeastern is to be consistent with the 2020 AVMA Guidelines on Euthanasia.  Any requests to perform euthanasia are to be reviewed and approved by the IACUC prior to initiation.  If alternatives to accepted forms of euthanasia are to be used, criteria that will determine appropriateness of methods would include the ability to induce rapid loss of consciousness and death with no, or only momentary, pain, distress or anxiety; reliability; non-reversibility; species and age limitations; and safety of and emotional effect on personnel.

Euthanasia may be performed as required by protocol to terminate a study, or as a means to relieve pain or distress that cannot be alleviated by analgesics, etc., or if deemed necessary by the consulting veterinarian.  When animals experience such a condition, the veterinarian may require that the animal be euthanized.  An exception to this would be if this was an expected outcome of the study and approved by the IACUC.

It is essential that personnel who are skilled in methods appropriate for the species perform euthanasia.  Certification of compliance is provided by the PI when the Animal Care and Use Protocol form is signed and submitted for review and approval.  Death should be confirmed by personnel who can recognize cessation of vital signs such as the presence of respiratory movement, a heartbeat, and/or movement in the species being euthanized.  If necessary, additional physical methods such as cervical dislocation may be used on an anesthetized rodent to ensure death.

The selection of specific agents and methods for euthanasia will depend on the species involved and the objectives of the protocol.  Generally, inhalant or non-inhalant chemical agents (barbiturates, non-explosive inhalant anesthetics, and CO2) are preferable to physical methods (cervical dislocation, decapitation).  However, scientific consideration might preclude the use of certain agents for some protocols.

The Northeastern University IACUC requires a physical secondary method of euthanasia to follow euthanasia by inhalant methods.  In the animal care and use protocol form, this secondary must be described in detail and is required information for protocol approval.  See Policy on Secondary Method of Euthanasia for Details.  

The following methods of euthanasia are recommended by the IACUC for adult rodents:

Mice:

Carbon Dioxide Inhalation (requires secondary method, i.e. cervical dislocation)

Organ Removal while anesthetized or following C02 inhalation

Cervical Dislocation (requires scientific justification)

Exsanguination while under anesthesia 

Anesthetic overdose

Rat/Hamster:

Carbon Dioxide Inhalation (requires secondary method, i.e. thoracotomy)

Organ Removal while anesthetized or following C02 inhalation

Exsanguination while under anesthesia 

Anesthetic overdose

A complete copy of the 2020 AVMA Guidelines on Euthanasia is available for your reference at the DLAM office or at 
https://www.avma.org/KB/Policies/Documents/euthanasia.pdf
Secondary Methods for Euthanasia of Animals following Euthanasia by Inhalant Methods

Background

Following proper technique for euthanasia of laboratory animals is an essential component of the research process that ensures animals do not suffer unnecessary pain or distress.  As required by the PHS Policy (http://grants.nih.gov/grants/olaw/tutorial/index.htm), all euthanasia of research animals performed at Northeastern is to be consistent with the AVMA Guidelines on Euthanasia recommendations.  All requests to perform euthanasia are to be reviewed and approved by the IACUC prior to initiation.  If alternatives to accepted forms of euthanasia are to be used, criteria that will determine appropriateness of methods would include the ability to induce rapid loss of consciousness and death with no, or only momentary, pain, distress or anxiety; reliability; non-reversibility; species and age limitations; and safety of and emotional effect on personnel.

Euthanasia may be performed as required by protocol to terminate a study, or as a means to relieve pain or distress that cannot be alleviated by analgesics, etc., or if deemed necessary by the consulting veterinarian.  When animals experience such a condition, the veterinarian may require that the animal be euthanized.  An exception to this would be if this was an expected outcome of the study and approved by the IACUC.

It is essential that personnel who are skilled in methods appropriate for the species perform euthanasia.  Certification of compliance is provided when the Animal Care and Use Protocol form is signed and submitted for review and approval.  Death should be confirmed by personnel who can recognize cessation of vital signs such as the presence of respiratory movement, a heartbeat, and/or movement in the species being euthanized.  If necessary, additional physical methods such as cervical dislocation may be used on an anesthetized rodent to ensure death.

Purpose

The use of inhalant methods of euthanasia (i.e. CO2, isoflurane, halothane) has been associated with incidence of recovery due to improper administration.  This leads to significant pain or distress to the animal and is considered a violation of the PHS Policy.  The intent of this policy is to prevent unnecessary pain or distress to the animal.

Policy

The Northeastern University IACUC requires a physical secondary method of euthanasia to follow euthanasia by inhalant methods.  In the animal care and use protocol form, this secondary must be described in detail and is required information for protocol approval.  The following are the suggested physical secondary methods and the species they can be performed with:

Cervical dislocation – Suggested for smaller animals (less than 200g) such as mice and small rats. Not suggested for rodents larger than that size because the large muscle mass in the cervical region makes manual cervical disloca​tion physically more difficult to perform properly.

Thoracotomy - Suggested for all rodents and especially for larger rats.  A Thoracotomy is a general term that refers to a surgical incision in the chest.  For secondary euthanasia purposes, after the chest is opened, death can be ensured by puncturing the diaphragm or both lungs or by opening the abdomen and cutting the diaphragm.

Decapitation – Can be used for all rodents.  The equipment used to perform decapitation should be maintained in good working order and serviced on a regular basis to ensure sharpness of blades (see IACUC Guidelines on Guillotine Maintenance).  

Removal of vital (or multiple) organs – Can be used for all rodents.  Tissue or organs that are necessary for immediate survival (i.e. lungs, heart, etc.) are harvested to ensure death.

Exsanguination - Can be used for all rodents.  Animals may be exsanguinated following euthanasia and to ensure death.  
