GUIDELINES ON ANESTHESIA AND ANALGESIA IN LABORATORY ANIMALS

University of South Florida provides the following guidelines for use by IACUC-certified faculty and staff.
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A. Background

1. A fundamental responsibility of individuals that use animals in research, teaching or testing is to
anticipate and eliminate or minimize any potential that procedures may cause animal pain, distress, or
discomfort.

2. Although animals that are in pain may not behave like humans, (e.g., pain in animals may be
accompanied by immobility and silence, in contrast to the groans and cries of human patients), it is
assumed that procedures that cause pain in humans cause pain in animals.

3. The presence of pain in animals can be recognized by alterations in animal behavior (e.g., reduced
activity, reduced grooming, hunched-up posture, altered gait, changes in temperament, vocalizations,
reduced food and water intake, reduced urinary and fecal output), and in physiological variables, (e.g.,
reduced depth of respiration, increased heart rate, and reduced hydration status) (refer to Table ).

4. Animal pain, distress, and discomfort can
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f Schedule V - A drug or other substance that has a low potential for abuse relative to the drugs or
substances in schedule 1V, and has a currently accepted medical use in treatment in the United
States. Abuse of the drug or other substance may lead to limited physical dependence or
psychological dependence relative to the drug or other substance in schedule V.

E. Pre-Anesthetic Treatments

1. Pigs, cats, dogs, and primates should be fasted for 8-12 hours to minimize the risk of vomiting and
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their staff are trained in the proper use of tranquilizers, anesthetics, and analgesics appropriate for the
species and planned procedures.

2. Many factors can affect the activity of anesthetics. The species, strain, sex, age, nutritional and disease
status, relative body size, disposition/demeanor, presence of concurrent pain or distress, or medication
are known to cause a variation in the amount of drug needed to produce a desired effect in an individual
animal.

3. Although the mechanisms of action vary, anesthetics produce, in a controllable manner, both loss of
consciousness and an absence of motor response to noxious stimuli. This unconsciousness, analgesia,
and muscle relaxation should be sufficient to allow the performance of procedures without the subject
experiencing pain. In addition to these effects, anesthetics also produce a depressant effect on the
cardiovascular, respiratory, and thermo-regulatory systems. Their use must be monitored closely.

4. The level of anesthesia should be limited to the induction of the minimal degree of CNS depression
necessary for performing the procedure. When an injected anesthetic agent is used, drug dose
calculation should be based on body weight and age. General anesthesia must be given "to effect,” as
noted in physiologic responses and in response to noxious stimuli. It is important to realize that some
drugs take time to take effect. Anesthetic death can be attributed to giving the anesthetic insufficient
time to work. This is especially true of parentally administered drugs (e.g., barbiturates). Once they are
injected, there is little the anesthetist can do to control the outcome.

5. Inhaled Anesthetics (e.g., halothane, enflurane, isoflurane, sevoflurane, desflurane) have a greater
margin of safety and produce a more stable plane of surgical anesthesia, when used with a calibrated
vaporizer, than injectable anesthetics. Since these anesthetics enter an
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They do not produce sedation or analgesia, and must never be used as an anesthetic or analgesic
agent (The Guide for the Care and Use of Laboratory Animal Medicine, 8t ed). Since these agents
paralyze the muscles of respiration, endotracheal intubation and mechanical ventilation are necessary,
as is increased monitoring for physiological signs of pain since reflexes can not be assessed for depth of
anesthesia. Neuromuscular blocking agents, when used in surgical procedures, are restricted to
anesthetized animals.

H. Monitoring Anesthesia

1. General anesthesia always carries the risk of compromising the patient’s vital functions and even death.
Animals should be closely monitored during induction, maintenance, and recovery from general
anesthesia. Cardiovascular, respiratory, thermo-regulatory functions, and depth of anesthesia must be
frequently assessed. This requires observation of both vital signs (e.g., heart rate, respiratory rate and
depth, color of mucous membranes, capillary refill time, body temperature) and reflexes (e.g., toe pinch,
tail pinch, eyelid/eyelash, palpebral). Vital signs are indicators of basic homeostatic functions and
reflexes help to assess depth of anesthesia. No one parameter is sufficient to assess the effect of
anesthesia on a patient. All parameters must be considered in combination to determine the animal’s
response to anesthesia.

2. Reflexes are absent and muscle tone is relaxed during surgical anesthesia. The pedal withdrawal reflex
(i.e., toe pinch), eyelid/eyelash reflex, palpebral reflex, and the tone of jaw and anal sphincter muscles
can be readily evaluated in larger mammals such as dogs, cats, and pigs. The pedal withdrawal reflex
can be used in all species. Inrodents pinching the tail may be used as an alternate if the limbs are
inaccessible. Ocular position and pupillary size are unreliable indicators of depth of anesthesia.
However, a widely dilated pupil, with little or no iris visible, should always cause concern, since it may be
the result of an excessively deep plane of anesthesia, or hypoxia.

3. Respiratory Signs —
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for days after administration. Therefore, it is important to check animals for signs of anorexia, fever,
vomiting, or abnormal respiration or heart rate.

7. Indications of Anesthetic Overdose — Monitoring vital signs continuously during anesthesia will provide
early warning of potential problems and emergencies that may be averted by appropriate and quick
corrective actions. Do not rely on a single parameter to assess the animal’s condition. All parameters
should be evaluated prior to initiating any corrective actions. The following indicators of anesthetic
overdose, which may lead to cardiac or respiratory failure, are helpful in assessing the animal’s status
during anesthesia. Heart rate may be rapid or slow, depending on the animal's state of physiological
decompensation. Remember that anticholinergics cause the heart rate to increase. Pulses may be
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J. Comments Regarding Anesthetics and Analgesics

1. Several commonly used or historically used anesthetics and analgesic medications are described briefly
below. However, numerous additional agents are available for use in a variety of species. Contact a
University of South Florida laboratory animal veterinarian for additional information on drugs not listed
here. A veterinary drug formulary and a number of veterinary anesthesia textbooks are available in the
Comparative Medicine library.

2. Acepromazine Maleate (formerly acetylpromazine), a phenothiazine derivative, is a potent neuroleptic
agent with relatively low toxicity. Acepromazine induces tranquilization, muscle relaxation, and a
decrease in spontaneous activity. At high doses, sedation occurs. Preanesthetic administration
decreases the amount of general anesthetic required. Acepromazine possesses antiemetic,
anticonvulsant, antispasmodic, hypotensive, and hypothermic properties. Acepromazine will prevent or
decrease severity of the malignant hyperthermia syndrome in susceptible swine exposed to halothane.
Acepromazine potentiates opiates such as butorphanol and buprenorphine, which if used in combination
as a pre-anesthetic, will provide sedation as well as preemptive analgesia.

3. Eentanyl citrate patch is a very potent opiate agonist. The patch is a transdermal delivery system for
the fentanyl, and is used primarily in pigs, dogs, and cats to alleviate postoperative pain, and to control
chronic pain (e.g. associated with cancer). Therapeutic levels are achieved within 6-8 hours of
application in the cat, while it takes at least 12 hours to reach therapeutic levels in the dog, so patch
application should be performed prior to the procedure keeping these times in mind. Small dogs and
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should be used for these anesthetic agents because lethal concentrations can easily be reached using
the open drop method, or using a bell jar as an anesthetic chamber.

10. Xylazine (i.e., Rompun®) is a centrally acting alpha-
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Table I. Signs of Pain and Distress in Laboratory Animals*

ISpecies ||Signs of mild to moderate pain of distress

ISigns of severe or chronic pain or distress

Mouse Eyelids partially closed; changes in respiration; rough
hair coat; increased vibrissae movement; unusually
apprehensive or aggressive; possible writhing,
scratching, biting, self-mutilation; hunched posture;
sudden running; aggressive vocalization; guarding.

CMDC #086.12
Effective 9/24
Page 10 of 22

Weight loss; dehydration; incontinence; soiled hair coat;
eyes sunken, lids closed; wasting of muscles on back;
sunken or distended abdomen; decreased vibrissae
movement; unresponsive; separates from group; hunched
posture; ataxia; circling; hypothermia; decreased
vocalization.



Table Il. Commonly Used Anesthetics and Analgesics for Mice

University of South Florida provides the following table as a reference only, for use by IACUC-certified faculty and staff only.

Anesthesia in Mice Dose & Route
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Table Ill. Commonly Used Anesthetics and Analgesics for Rats

University of South Florida provides the following table as a reference only, for use by IACUC
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Table IV. Commonly Used Anesthetics and Analgesics for Gerbils

University of South Florida provides the following table as a reference only, for use by IACUC-certified faculty and staff only.

Anesthesia in Gerbils

Dose & Route

Comments

Isoflurane (Forane®)

Ketamine + Xylazine
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To effect. In general, 1-4%

50 mg/kg (K) + 2 mg/kg (X) IP

Precision vaporizer, adequate
ventilation or scavenging essential

Duration 20-50min




Table V.
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Table IX. Commonly Used Anesthetics and Analgesics for Cats

University of South Florida provides the following table as a reference only, for use by IACUC-certified faculty and staff only.

Anesthesia in Cats

Dose & Route

Comments

Isoflurane (Forane®
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To effect. In general, 3-4% induction, 1-
2% maintenance; inhalation

Precision vaporizer, adequate
ventilation or scavenging essential







Table XI. Commonly Used Anesthetics and Analgesics for Sheep and Goats

University of South Florida provides the following table as a reference only, for use by IACUC-certified faculty and staff only.

Anesthesia in Sheep & Goats

Dose & Route

Comments

Isoflurane (Forane®)

To effect. In general, 3-4% induction, 1-
2% maintenance; inhalation

Precision vaporizer, adequate
ventilation or scavenging essential

Diazepam + Ketamine

Xylazine + Ketamine
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0.3 - 0.5 mg/kg (D) + 5 mg/kg (K) IV, IM

0.05-1

Up to 20 minutes of anesthesia; for
minor procedures




Table XIl. Commonly Used Anesthetics and Analgesics for Macaca spp.

University of South Florida provides the following table as a reference only, for use by IACUC-certified faculty and staff only.

Anesthesia in Macaca spp

Dose & Route

Comments

Isoflurane (Forane®)

To effect. In general, 3-4% induction, 1-
2% maintenance; inhalation

Precision vaporizer, adequate
scavenging essential

Ketamine + Diazepam

5-10 mg/kg (K) + 0.3-1 mg/kg (D) IM

30-40 minutes of anesthesia

Ketamine + Xylazine

7-10 mg/kg (K) + 0.5 mg/kg (X) IM

30-140 minutes of anesthesia;
duration is a function xylazine dose

Ketamine + Medetomidine

2-6 mg/kg (K) + 30-60 pg/kg (M) IM

Up to 60 minutes of anesthesia

Pentobarbital
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20-30 mg/kg IV

30-60 minutes of anesthesia: reduce
dose by /3 to /> after administration
of ketamine




Table Xlll. Commonly Used Anesthetics and Analgesics for Birds
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