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PURPOSE:
The purpose of this SOP is to describe the basic principles for euthanasia of laboratory animals.  This SOP is not meant to include all methods of euthanasia.  For additional methods the 2007 AVMA Guidelines on Euthanasia should be consulted.

GUIDELINES:

A. Euthanasia of animals will be performed by trained personnel using techniques which are in accordance with institutional policies and applicable laws.

B. The method of euthanasia should cause rapid and painless death.

C. The method of euthanasia selected should not interfere with postmortem evaluation if such is a desired goal.

D. All methods of euthanasia must be approved by the veterinary staff and the IACUC during protocol review.

E. Persons performing euthanasia on animals must follow guidelines in the 2007 AVMA Guidelines on Euthanasia. 

F. In most cases, over dosage by approved anesthetic agents will be considered an acceptable method.

G. Once an animal is anesthetized, other methods of killing the animal may be used because the requirement for humane treatment will have been fulfilled.

H. Euthanasia will be performed on animals in a manner that minimizes alarm reactions in any animals that may be present in the same environment.

I. According to AVMA - It is imperative that death be verified after euthanasia and before disposal of the animal.  An animal in deep narcosis following administration of an injectable agent, carbon dioxide, or an inhalant agent may appear dead, but might eventually recover.  Death must be confirmed by examining the animal for cessation of vital signs (i.e., heart beat and respiration), and consideration given to the animal species and method of euthanasia when determining the criteria for confirming death.  A second method to confirm death is strongly recommended such as opening the chest cavity or cervical dislocation of mice and rats less than 200 grams.
J. The use of ether and chloroform as euthanasia agents will not be permitted in the TJU facilities.

PROCEDURES:
A. EUTHANASIA OF RODENTS

1. CO2 asphyxiation 
a. Most widely used primary method of euthanasia.
b. Not acceptable for neonatal (birth to 10 days) animals; see section A5 below.

c. Animals must be visible in the chamber so that they can be observed during the process

d. Compressed CO2 gas in cylinders is the only recommended source of carbon dioxide because the inflow to the chamber can be regulated precisely.
e. Carbon dioxide generated by other methods such as from dry ice, fire extinguishers, or chemical means (i.e., antacids) is unacceptable.
f. Gas flow should be maintained for at least 1 minute after apparent clinical death.
2. Inhalant Agents
a. Inhalant anesthetics may be used to euthanize rodents.  Sometimes a secondary method may be required such as cervical dislocation.  Commonly used inhalants include - halothane, enflurane, isoflurane, sevoflurane, and desflurane.  Isoflurane is most widely used at TJU.

b. Methoxyflurane is a conditionally acceptable agent for euthanasia in rodents.

c. Nitrous oxide may be used with other inhalants to speed the onset of anesthesia, but it must not be used alone for anesthesia or euthanasia.
3. Barbiturates
a. For rodents intraperitoneal administration of a nonirritating euthanasia agent is an acceptable standard method of euthanasia.

b. Intracardiac injection of a euthanasia agent must only be used if the animal is heavily sedated, unconscious, or anesthetized.

c. Sodium pentobarbital best fits these criteria and is most widely used.

d. There are also several euthanasia products that are formulated to include a barbituric acid derivative (usually sodium pentobarbital), with added local anesthetic agents or agents that metabolize to pentobarbital.  These combination products are listed by the DEA as Schedule III drugs, making them simpler to obtain, store, and administer than Schedule II drugs such as sodium pentobarbital.

e. A combination of pentobarbital with a neuromuscular blocking agent is not an acceptable euthanasia agent.

4. Physical  Methods
a. Physical methods are a conditional method of euthanasia that require IACUC approval.

b. Cervical dislocation  may be used on mice and rats weighing less than 200 grams.  Anesthetizing the animal prior to cervical dislocation is strongly recommended.  

c. Decapitation provides a means to recover tissues and body fluids that are chemically uncontaminated.  It also provides a means of obtaining anatomically undamaged brain tissue.  Guillotines are designed to accomplish decapitation in adult rodents in an instantaneous manner and are commercially available.

5.  Euthanasia of Immature (10-21 days of age) and Neonatal (less than 10 days of age) Rodents
a. The AVMA panel does not provide specific guidelines for the euthanasia of immature neonatal rodents. 
b. Immature/neonates of warm-blooded species are generally resistant to the effects of hypoxia/CO2 chamber.  Euthanasia agents which act by way of hypoxia may cause significant delays in the onset of death.  As a result, immature/neonatal animals typically take longer to die than adults.
c. For immature rodents (between 10 days - 21days old)  using CO2  euthanasia the gas should be maintained  for 5 minutes and then shut off and left in the chamber for an additional 2 minutes after apparent clinical death.  Death can be confirmed by cervical dislocation or thorcotomy.

d. For neonates (less than 10 days old) acceptable methods for euthanasia include chemical anesthetics (i.e., pentobarbital), decapitation, or cervical dislocation.  Physical methods may be performed by trained personnel directly on the neonate or an inhalant agent (i.e., isoflurane) or CO2 may be administered to neonates for the purpose of inducing the loss of consciousness, and then cervical dislocation or decapitation may be used to euthanize the animal.

6. Euthanasia of Fetuses
a. Up to 14 days in gestation: Neural development at 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. 15 days in gestation to birth: The literature on the development of pain pathways suggests the possibility of pain perception at this time. Whereas fetuses at this age are not sensitive to inhalant anesthetics, euthanasia may be induced by the skillful injection of chemical anesthetics.  Decapitation with surgical scissors and cervical dislocation are acceptable physical methods of euthanasia.  Rapid freezing, without prior anesthesia, as a sole means of euthanasia is not considered to be humane.  When chemical fixation of the whole fetus is required, fetuses should be anesthetized prior to immersion in or perfusion with fixative solutions.  Anesthesia may be induced by hypothermia of the fetus, by injection of the fetus with a chemical anesthetic, or by deep anesthesia of the mother with a chemical agent that crosses the placenta, e.g., pentobarbital.  When fetuses are not required for study, the method chosen for euthanasia of a pregnant mother should ensure rapid death of the fetus. 

B. EUTHANASIA OF MAMMALS OTHER THAN RODENTS

1. Barbiturates
a. Use of barbiturates is the primary means to euthanize mammals other than rodents at TJU.

b. All barbituric acid derivatives used for anesthesia are acceptable for euthanasia when administered intravenously.  Intracardiac injection must only be used if the animal is heavily sedated, unconscious, or anesthetized.

c. Intramuscular, subcutaneous, intrathoracic, intrapulmonary, intrahepatic, intrarenal, intrasplenic, intrathecal, and other nonvascular injections are not acceptable methods of administering injectable euthanasia agents.

d. Sodium pentobarbital best fits these criteria and is most widely used.

e. There are also several euthanasia products that are formulated to include a barituric acid derivative (usually sodium pentobarbital), with added local anesthetic agents or agents that metabolize to pentobarbital.  These combination products are listed by the DEA as Schedule III drugs, making them simpler to obtain, store, and administer than Schedule II drugs such as sodium pentobarbital.

f. A combination of pentobarbital with a neuromuscular blocking agent is not an acceptable euthanasia agent.

2. Additional information on Avian Euthanasia
a. Vessels that can be used for euthanasia: (1) The right jugular is usually chosen over the left because in birds it is often the larger of the two; (2) ulnar or wing vein can be used in medium to large birds; (3) the medial metatarsal (caudal tibial) vein, which lies on the medial side of the tibiotarsus at the tibiotarsal-tarsometatarsal joint can be used in medium to large birds.

b. Occipital venous sinus – in the anesthetized or unconscious medium to large bird injectable euthanasia solutions can be administered into the occipital venous sinus.  The occipital venous sinus is just below the skin in the space between the base of the skull and the first cervical vertebra.  The head is held in a flexed position in a straight line with the cervical vertebrae.  The needle is passed through the skin and into the sinus.

C. EUTHANASIA OF AMPIBIANS AND FISH USING TMS 222

1. TMS (Tricane Methane Sulfonate) 222
a. TMS 222 can be used to for euthanasia of amphibians and fish at a concentration of ≥ 2.50g/L – 3.0 g/L.

b. Fish should be left in this solution for at least 10 minutes following cessation of opercular movement.

c. In the U.S. there is a 21-day withdrawal time for TMS 222.

d. TMS 222 is a benzoic acid derivative and in water of low alkalinity (< 50 mg/L as CaCO3) the solution should be buffered with sodium bicarbonate resulting in a pH between 7 and 7.5.

e. The stock solution should be stored in a dark brown bottle, and refrigerated or frozen if possible.

f. The solution should be replaced monthly and any time a brown color is observed.

2. Barbiturates

a. Amphibians (i.e. frogs) – euthanasia solutions such as sodium pentobarbital can be injected via the coelom or the dorsal lymph sac.  

b. An anesthetic overdose may need to be followed by double pithing (with or without decapitation) to ensure death.
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