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Chapter 19 – Anesthesia and Analgesia, pp. 627-659 

QUESTIONS:
1.  
Which of the following should be taken into consideration when developing an anesthetic protocol?

a.
Duration of anesthesia required.

b. 
Analgesia requirements.

c. 
Training and expertise of anesthetist.

d. 
Experimental constraints.

e. 
All of the above.

2.    
Why are continuous infusions or inhalation agents preferred over repeated bolus injections for procedures requiring prolonged anesthesia?

3.   
True/False: A good analgesic protocol can significantly reduce the amount of primary agent needed to reach a surgical plane of anesthesia.

4.      
What preoperative steps should be taken for very young, old or debilitated animals prior to anesthetic induction?

5.      
Why should the investigator be closely questioned before developing an anesthetic protocol?

6.     
What four things can a preoperative body weight provide?

7.     
Under what circumstances should rats be fasted prior to surgery?

8.    
Why should drugs such as antibiotics, analgesics and sedatives be given prior to surgical induction if possible?

9.      
True/False: Rats are very unsanitary creatures and therefore should have a rigorous antibiotic schedule any time they undergo a surgical procedure.

10.    
What are the two most important characteristics of a medical record?

11.     
How is anesthetic depth best judged?

12.      
What are instrumental methods used for monitoring respiration and ventilation?

13.      
Why is oxygen saturation below 90% the "point of concern?"

14.     
What are some things that can interfere with pulse oximetry?

15.      
Name two disadvantages of clip-type pulse oximetry probes.

16.    
What does capnography measure?

17.   
True/False: Good capnography can be performed on a rat being maintained on a mask.

18.    
What is the gold standard for assessing ventilation and acid-base status?

19.   
What instrumental methods can be used to evaluate cardiovascular function? (There are three)

20.     
What portion of cardiovascular function is evaluated by ECG?

21.    
What is one benefit of pressure-limited ventilators?

22.      
When should fluid support be initiated?

23.    
True/False: A single transfusion from a rat of a similar strain is poorly tolerated and should not be attempted in cases of severe blood loss.

24. 
What are some contributors to hypothermia in the rat during surgery?

25.     
What are the consequences of hypothermia?

26.   
Which is preferable: passive warming or active warming? Give examples of each.

27.      
What should a surgical drape cover (at minimum)?

28.     
What constitutes "complete" recovery from a surgical procedure?

29.  
What is a reliable signal of dehydration in the postoperative rat?

30.   
True/False: If there is doubt regarding hydration status of an animal, it's better to wait and get a better picture of the condition, rather than administer supportive fluids.

31. 
What are some indices of pain specific to rats that have undergone abdominal surgery?

32.     
Why can anthropomorphic approaches to pain be misleading?

33.    
Aside from chemical analgesia, what steps can be taken to reduce postoperative pain?

34.     
What are the two main classes of analgesics used in rats?

35.
True/False: Analgesics can be expected to completely eliminate the pain associated with a major surgical event.

36.     
Why is it often a good idea to dilute anesthetic agents that will be used in rats?

37.      
Which of the following is NOT useful to give orally to a rat?

a. 
Analgesics

b. 
Anesthetics

c. 
Food

d.
Water

38.   
What is the best delivery system if a constant infusion of an injectable anesthetic agent is going to be used during a procedure?

39.   
Why is too large an induction chamber a problem?

40.  
How is inhalation anesthesia most commonly maintained in the rat?

41.  
What are typical recommended flow rates for inhalation anesthesia in rats?

42.  
What is one consequence of prolonged inhalational anesthesia?

43.
Why should devices made to humidify anesthetic gases in humans and large animals be used with caution in rats?

44.   
What are the characteristics of a good anesthesia mask?

45.      
Describe the coaxial mask system.

46.     
Describe passive and active scavenge systems.

47.    
When is a portable charcoal scavenge canister considered to be exhausted?

48.   
For non-survival procedures, how can leaks be eliminated around an endotracheal tube?

49.    
What are some techniques for intubation of the rat?

50.     
Why is lidocaine applied before attempting intubation?

51.     
What does MAC stand for and what does it mean?

52.    
What are some things that can influence MAC?

53.    
Which of the following have been shown to reduce the MAC of isoflurane?

a.      
Opioids

b.     
NSAIDs

c.      
α2-adrenergics

54.      
What is the reason for the rapid induction and recovery when using sevoflurane?

55.      
Which undergoes more biotransformation, isoflurane or sevoflurane?

56.     
What is Compound A?

57.   
When using halothane, what does a yellow color in the vaporizer indicate and what should be done?

58.   
Why is it so easy to induce hypoxia when using NO as the inhalational anesthetic agent?

59.      
How is carbon dioxide assumed to cause anesthesia?

60.   
Why is the method of carbon dioxide administration controversial?

61.     
Why is atropine or glycopyrrolate given as a pre-anesthetic medication?

62.  
What is the most commonly used phenothiazine tranquilizer? What are other examples of drugs in this class?

63.     
What causes the dose-dependent hypotension when using phenothiazines?

64.     
What are the effects of the benzoidiazepine derivatives?

65.      
Why should you not dilute diazepam in saline or water-soluble anesthetics?

66.      
What is the reversal agent for benzodiazepines?

67.   
What are the cardiovascular side effects of the α2-agonists?

68.    
What agents are used to reverse xylazine and medetomidine?

69.   
What are the three types of opioid receptors?

70.   
If an opioid is described as a partial agonist, what does that mean?

71.  
What is a mixed agonist-antagonist?

72.     
In what classification are the most effective opioid analgesics?

73.    
What are common side effects of morphine (and other pure agonists)?

74.   
How are fentanyl, sufentanil, carfentanil, alfentanil and remifentil classified and usually used?

75.    
How can the drugs in #74 be reversed?

76.     
How do the side effects of these drugs differ from morphine?

77.   
If you were using fentanyl and medetomidine as an anesthetic in a rat, what could you use to completely reverse the effects?

78.      
What is tramadol?

79.     
What is the unusual mechanism of tramadol's analgesic effect?

80.     
What drug is the prominent example of partial agonists?

81.   
What is the duration of effectiveness of this drug that has been reported?

82.  
What is a common undesirable effect of this drug?

83.   
What is the classification of butorphanol? What is its duration of action? What is another drug in this classification?

84.   
Aside from analgesia, what is another use for this class of drugs?

85.    
What are some examples of μ antagonists?

86.    
True/False: μ antagonists will only reverse the unwanted effects of opioids such as respiratory depression but will preserve analgesia.

87.   
What enzyme system do NSAIDs work to inhibit?

88.   
Which of the COX enzymes is more involved with gastric protection rather than inflammation?

89.    
What are some common side effects of NSAIDs as a group?

90.     
What class of drugs should not be administered concurrently with NSAIDs?

91.   
True/False: Aspirin has been clearly shown to be a very effective post-operative analgesic in rats.

92.    
How is carprofen classified?

93.     
Which is more effective: carprofen dosed orally or carprofen given parenterally?

94.  
What side effects have been associated with flunixin meglumine administration in rats?

95.     
What is the most common local anesthetic in the rat and what are its primary uses?

96.    
Compare onset of action, duration of action, potency and toxicity of bupivicaine and lidocaine.

97.    
Why is using a toe-pinch as an assessment of anesthetic depth problematic when using pentobarbital?

98.     
How does a patient recover from thiopental administration?

99.    
What are the two currently available dissociative agents?

100.   
What are the characteristics of ketamine used alone?

101. 
What are the typical doses of each drug in a ketamine/xylazine combination protocol?

102.
How does ketamine/medetomidine anesthesia differ from ketamine/xylazine anesthesia?

103.   
Why is anesthetic depth difficult to evaluate when using Telazol?

104.  
What are negative effects of α-Chlorase?

105. 
What is hypothesized to be the difference in effect of alphaxalone-alphadolone when given IV versus when it is given IP?

106.    
What major complication has been associated with use of chloral hydrate?

107.    
What side effects are associated with IP urethane?

108. 
Why should pregnant animals not be fasted prior to anesthesia?

109. 
What "drugless" method has been used to produce satisfactory anesthesia in neonatal rats?

ANSWERS:
1.    
e. All of the above.

2.      
CRI or inhalation agents provide less variation in drug levels and anesthetic depth.

3.       
True

4.     
Correction of fluid deficits, nutritional support if necessary.

5.       
To ensure that anesthesia will not be altering parameters vital to the study outcome

6.    
Injectable drug dose, dose for fluid supplementation, indicator of current health, baseline for future evaluation.

7.     
If the protocol involves gastrointestinal surgery. (Rats don't vomit so routine fasting is unnecessary.)

8.      
These drugs do not have immediate onset and to be effective during surgery, should be given ahead of time if possible.

9.       
False

10.     
Clear organization, sufficient information for good decision making.

11.  
Physical means & observation: loss of toe/tail-pinch response, loss of palpebral, corneal reflexes.

12.    
Pulse oximetry, capnography and blood gas determination.

13.   
It correlates with a PaO2 of 60mm Hg, the point at which a further decrease in saturation can result in a large drop in the partial pressure of oxygen.

14.     
Ambient light, dyes, pigmented skin, patient motion, poor perfusion.

15.   
Easy to dislodge and tend to compress the capillary bed over time, resulting in signal loss.

16.    
Inspired and expired carbon dioxide levels of each breath.

17.    
False. Accurate capnography requires intubation.

18.     
Blood gas determinations.

19.   
Electrocardiography (ECG), direct and indirect blood pressure.

20.     
Heart rate and rhythm

21.    
Limit the risk of barotraumas

22.    
Long surgeries, long anesthetic recovery periods, significant blood loss.

23.     
False.

24.     
Large surface area/body mass ratio, shaving and surgical preparation

25.     
Delayed anesthesia recovery, increased anesthetic potency, added burden to regain normal temperature post-operatively.

26.  
Active warming is preferable. Passive warming includes additional insulation between the animal and the surgical surface, synthetic fur, folded towels and wrapping in bubble wrap. Active warming includes heating pads, warming lights and forced warm air.

27.  
All, or nearly all, of the animal and enough of the surrounding area to prevent accidental contamination.

28.      
Return to preoperative weight, activity and behavior.

29.     
Sudden weight loss and inappetence.

30.    
False.

31.    
Back arching, fall/stagger, writhe and poor gait.

32. 
Fail to take into account anatomical, behavioral and physiological species differences.

33.   
Comfortable environment, easily accessible and palatable food, adequate hydration.

34.     
Opioids, local anesthetics and NSAIDS

35.     
False. Recovery takes time, regardless of analgesic support.

36.  
High concentrations result in minute volumes that are difficult to draw up accurately.

37.    
b. There is no advantage to giving anesthetics PO over other methods.

38.     
Indwelling catheter (tail vein is a convenient location)

39.   
Induction is prolonged and waste gas is increased.

40.  
A mask with simple, continuous flow, non-recirculating circuits without valves, CO2 absorbers or reservoir bags.

41.  
1.0-2.0 L/m.

42.    
Drying of the airways resulting in reduced epithelial ciliary function and possible lower airway obstruction.

43.    
Over-humidification and drowning can occur.

44.    
Tight seal, small internal volume, short connection to breathing circuit.

45.       Fresh gas flows through an inner tube which is placed over the rat's nose. A larger coaxial tube surrounds the inner tube and a vacuum is used to capture expired gas and conduct it to the scavenge site.

46.   
Passive scavenge relies on fresh gas flow to push waste gas to the scavenge site. Active scavenge uses fans or vacuum to pull waste gas to the scavenge site.

47.    
When it has gained 50g.

48.     
Tracheotomy.

49.     
Blind, transillumination, direct laryngoscopy, fiber optic laryngoscopy and various other equipment uses.

50.    
To prevent laryngospasm

51.    
Minimum Alveolar Concentration. The ED50 at which a standard noxious stimulus elicits a response (or fails to elicit a response) 50% of the time in a given animal or group of animals.

52.     
Body temperature, concurrent use of anesthetics, circadian rhythms, age, strain.

53.     
a. & c.  NSAIDs alone have not been shown to reduce the MAC of isoflurane.

54.    
Low blood and tissue solubility.

55.     
Sevoflurane at 2-3% (isoflurane is about 0.2%)

56.   
A degradation product of sevoflurane when it is used in conjunction with carbon dioxide absorbents such as soda-lime that can cause renal corticomedullary necrosis, proteinuria and enzymuria in rats. This can be fatal at sufficient concentrations.

57.     
Thymol has accumulated in the vaporizer and it needs to be serviced and cleaned.

58.    
NO has a very high MAC and so needs to be administered at 70-75% of the mixture to provide anesthesia.

59.    
Acidosis and subsequent electrolyte disturbances in CSF.

60.     
Balancing the aversive and possibly painful aspects of CO2 administration with the need for rapid induction and consistent anesthesia.

61.     
Prevention of bradycardia, reduction of salivary and respiratory secretions.

62.       Acepromazine is the most common. Promazine and chlorpromazine are also used.

63.      
Vasodilation, possibly by blockade of peripheral α1-adrenoreceptors.

64.      
Sedation, anxiolysis, skeletal muscle relaxation, potentiation of anesthetics.

65.    
It is poorly soluble in water and will probably precipitate.

66.    
Flumezenil

67. 
Vasoconstriction, initial hypertension and bradycardia. Later effects include hypotension and decreased cardiac output.

68.    
Yohimbine and atipamezole.

69.      
κ, μ, and σ.

70.  
The agent will exert an incomplete effect at the specified receptor, regardless of dose.

71.  
An agent that exerts agonistic effects at one receptor and antagonistic effects at another.

72.     
Full μ receptor agonists.

73. 
Bradycardia, respiratory depression, delayed GI transit, urinary retention, excitement, some immunosuppression.

74.   
Full μ agonists, usually used to provide analgesia as part of a balanced anesthesia protocol.

75.    
Using weak or partial agonists or antagonists.

76.     
Bradycardia is greater and respiratory depression is more pronounced.

77.    
Atipamezole and nalbuphine.

78.    
A synthetic codeine derivative. Weak μ receptor agonist.

79.   
Inhibition of serotonin and norepinephrine reuptake.

80.     
Buprenorphine.

81.     
Six to twelve hours. Adjustments to dosing should be made based on the type and amount of pain that is caused.

82.    
Pica.

83.    
Mixed agonist. Competitive μ antagonist and strong κ agonist. Duration is only one to two hours. Nalbuphine.

84.    
Reversal of full μ agonists.

85.     
Naloxone and naltrexone.

86.     
False. All opioid effects will be reversed.

87.     
Cyclooxygenase (COX).

88.   
COX-1.

89.     
Gastric ulceration, nephrotoxicity and hepatotoxicity (acetaminophen).

90.      
Corticosteroids.

91.   
False. Results have not shown clear benefits.

92.     
Selective COX-2 inhibitor.

93.     
Parenteral dosing has been demonstrated to be more effective than oral dosing for carprofen.

94.    
Renal toxicity (GI perforation with severe overdose)

95.    
Lidocaine. Prevention of vasospasm during blood vessel cannulation is the primary use. Other uses include line block of incision areas.

96.    
Bupivicaine is slower to act with a longer duration of action, greater potency and greater toxicity.

97.    
Toe-pinch response does not correlate well with level of anesthesia. Abolishing toe pinch response can result in overdose. Pentobarbital does not provide good analgesia when used as the sole anesthetic agent.

98.   
The drug is redistributed to the fat, not metabolized. This can result in prolonged recovery times.

99.     
Ketamine and tiletamine.

100.
Strong analgesia, minimal respiratory depression, increased blood pressure, increased heart rate, increased cardiac output, spontaneous movement/muscle rigidity.

101.  
Ketamine: 40-60 mg/kg. Xylazine: 5-10 mg/kg

102. 
Ketamine/medetomidine has a greater intensity and duration but similar character.

103.  
Corneal, pedal and swallowing reflexes are retained.

104. 
Seizures, prolonged anesthesia onset, hyperacusia, viscous oral and nasal discharge and lack of surgical plane of anesthesia at very high (65 mg/kg) doses.

105.
Hepatic metabolism of alphadolone and conversion to an analgesic (but not anesthetic) metabolite.

106.   
Peritonitis and adynamic ileus. (This effect seems to be related to the concentration of the drug that was used)

107. 
Toxicity to mesenteric vasculature, liver, spleen and pancreas; severe peritoneal effusion.

108.   
They can easily develop hypoglycemia.

109.    
Hypothermia

