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Grimace
Scale

th resent

Orbital Tightening

Nose/Cheek Flattening

Ear Changes
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Whisker Change
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«— PAIN POTENTIAL—

Minimal to Mild Mild to Moderate Moderate to
Pain Pain Severe Pain
Catheter Minor laparotomy Major laparotomy /
implantation incisions organ incision
Tail clipping Thyroidectomy Thoracotomy
Ear notching Orchidectomy Heterotopic organ
transplantation
Superficial tumor .
) : C-section Vertebral procedures
implantation
Orbital sinus Embryo transfer Burn procedures
venotomy
superficial Hypophysectomy Trauma models
lymphadenectomy A o
Orthopedic

Ocular procedures  Thymectomy procedures

Multiple ID antigen
injections

Intracerebral
electrode
implantation

Vasectomy

Vascular access port
implantation




Analgesics for surgical pain
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® Opioids: very effective analgesics for surgical pain but
may have effects on cardiovascular and respiratory

function, intestinal motility, and can be sedating.
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Analgesics for surgical pain

* NSAIDs (Carprofen, Ketoprofen, Flunixin, Meloxicam)
and acetaminophen may have longer durations of
action than available opioids. These drugs are
frequently co-administered with an opioid to combine
potency of effect with duration of action.
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NSAIDs: Meloxicam
 Pain relief and/or reduce inflammation in mild tof

moderate pain in mice and rats (cat and dog)

e Dose for adult rats: | mg/kg and adult mice is 5Smg/kg once dally
for up to 3 days.

 Dilute injectable solution |:10 (I part Meloxicam to 9 parts
sterile water)

e Oral Administration: While gently restraining, administer
one drop into mouth at a time until animal ingests fluid.
e Meloxicam pre-operatively + opioid analgesic or local
anesthetic for moderate to severe pain.

 Side effects: {appetite

e Use with caution in renal, cardiovascular, or Gl disease.

e UBC Animal Care Guidelines SOP
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Inhalational anesthetics
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Inhalant anesthesia induction

» Induction of anesthesia using inhalation
anesthetics can be done with a bell jar or an
induction chamber that is fitted to a precision
vaporizer (ventilator) or face mask

equipment .




Inhalant anesthesia induction

Bell jar
Use bell jar or desiccation jar under a hood.

Assemble bell jar with a ceramic or plastic perforated platform in
bottom P>to prevent animal from coming into contact with liquid
anesthetic.

Wearing nitrile gloves, saturate cotton ball with liquid anesthetic
(isoflurane, sevoflurane, ...)

Place cotton ball under platform in bell jar.
Place animal into bell jar by sliding lid to one side.

It will be necessary to observe its activity and respiration to
determine depth of anesthesia.

Once animal is fully anesthetized, gently remove it.

th tight fiting lid a
| Known volume (1L)
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Injectable anesthetics
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Anesthesia Assessment

* Anesthetic depth can be assessed by
testing the response to various stimuli.

e Toe pinch

e Tail pinch

e Ear pinch

e Palpebral reflex
e Corneal reflex
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Parameters to be monitored
during anesthesia:

e Heart rate

* Respiratory rate

e Body temperature
* Blood oxygen levels

e For mice and rats, none of these
parameters are easily monitored due to
these animals' small body sizes.



Parameters to be monitored during anesthesia:

Heart rate “M

e Heart rate in rodents is so rapid, stethoscope is
inadequate, can only be used to detect presence or
absence of a heartbeat.

* Normal heart rate for a mouse = 328-780
beats/min, while for a rat = 250-600 beats per/min.




Parameters to be monitored during anesthesia:
Respiratory rates

» Respiratory rates in rodents are also elevated
above what can be accurately counted using
visual methods or during auscultation.

* Normal respiratory rate for a mouse =90-220,
and for rat=66-144 breaths/min

* To accurately ascertain a heart rate and
respiratory rate, specialized

electronic monitoring

equipment is required.



Parameters to be monitored during anesthesia:
Body temperature

e The most common cause of anesthesia-related
deaths in rodents is due to hypothermia.

* Rodents have a high surface area to body mass
ratio and loses the ability to shiver in anesthetized
animal.

* Supplemented heat: a heating pad, are essential
during survival surgical procedures.

* Rectal thermometers designed specifically for mice
and rats are commercially available.




Parameters to be monitored during anesthesia:
Blood oxygen levels

* Reduction in oxygen levels as a decrease in heart
rate will result in inadequate perfusion of blood.

e Color of mucous membranes, eyes, ears, mouth,
nose, and-to a lesser extent- paws and tail are
observed for changes.

* Areas should be , indicating adequate
respiration and cardiac function.When animal
moves to Stage IV anesthesia, respirations cease,
resulting in cyanosis-indicated by a blue or gray
color-to the mucous membranes and surrounding
skin.



Parameters to be monitored during anesthesia:

Capillary refill time

* Amount of time taken for color to return to an
external capillary bed after it has been blanched by
application of pressure over area.

* An applicator stick or a finger is pressed on gums or
nail beds of anesthetized animals.

e Number of seconds that it takes for blanched area
to return to a pink color should not be more than
-2 seconds.

* An extended refill time P | in heart rate or strength
of cardiac contractions, indicating animal may be too
deeply anesthetized and near death.



Anesthesia Guidelines — Rodents

e Acclimation period and health observation: for 2-
3 days before major survival surgery.

* Rodents are generally not fasted before anesthesia.
Water is not withheld.

* Provide heat using circulating warm water blankets,
chemical heat packs, and electric heating pads.

* An adequate depth of anesthesia should be
maintained throughout the procedure, by testing
pedal withdrawal reflex and one physiologic
record like color of mucous membranes.

* Apply eye ointment especially for anesthesia lasting
longer than 10 min.
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Abstract

Anesthesia and analgesia are major components of many interventional studies on laboratory animals. However,
various studies have shown improper reporting or use of anesthetics/analgesics in research proposals and published
articles. In many cases, it seems "anesthesia”and "analgesia’ are used interchangeably, while they are referring to two
different concepts. Not only this is an unethical practice, but also it may be one of the reasons for the proven sub-
optimal quality of many animal researches. This is a widespread problem among investigations on various species of
animals. However, it could be imagined that it may be more prevalent for the most common species of laboratory
animals, such as the laboratory mice. In this review, proper anesthetic/analgesic methods for routine procedures on
laboratory mice are discussed. We considered the available literature and critically reviewed their anesthetic/analge-
sic methods. Detailed dosing and pharmacological information for the relevant drugs are provided and some of the
drugs'side effects are discussed. This paper provides the necessary data for an informed choice of anesthetic/analge-
sic methods in some routine procedures on laboratory mice.

Keywords: Anesthetic, Analgesic, Mouse, Pharmacology, Side effect, Preclinical
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