Anesthesia Blue Book - Questions


Anesthesia and Analgesia in Laboratory Animals: Chapter 1:  Pharmacology of Injectable Anesthetics

Summary:   Chapter 1, after a brief caution about interpretation of the literature regarding the efficacy of individual agents and/or classes of anesthetics, the authors provide information on the different classes of compounds to be discussed.  Included in this chapter are agents (tranquilizers, sedatives, analgesics) that have no anesthetic potential of their own.  These agents are discussed because they are used in combination for induction and/or for providing balanced anesthesia.  In most cases the authors cover the pharmacokinetics and pharmacodynamics of at least a representative from each of the groups and in some cases all of the currently used members.     There are not doses given though much information is given concerning the “besting of one agent by another”’;   “potency” of one agent over another.  The reader  must refer back to the original literature if they are to interpret this information correctly.

1. Barbiturates currently used in veterinary medicine for anesthesia are divided into short acting and ultra-short acting.  Of the list below, _______________- is not considered an ultra shorting acting agent.

a. pentobarbital

b. hexobarbital

c. thiopental

d. thiobarbital

2. The lipophilic barbiturates are associated with prolonged recovery and sometimes a “hangover” effect because of ___________________

a. renal tubular reabsorption of filtered metabolite

b. slow release from fat stores back into the blood for excretion

c. delayed hepatic metabolism if a maximum total dose has been given

d. inhibition of hepatic microsomal enzymes systems by the agent

3. Barbiturates can protect the brain from hypoxia-driven events by ______________________________.

a. accumulating in brain fat and blocking neuronal traffic

b. suppressing brain metabolism and oxygen need

c. exciting the beta-endorphins whose release is associated with neuronal protection

d. driving respirations to the point of respiratory alkalosis and constriction of brain blood vessels.

4. Barbiturates decrease the sensitivity of the hypoxia and hypercarbia receptors for increasing breathing activity.  This would have the effect of _________________________,

a. producing respiratory acidosis and perhaps hypoxemia

b. producing respiratory alkalosis

c. rapidly producing a state of respiratory alkalosis

d. reduction in erythropoietin secretion from the kidney

5. T/F.   In almost every species studies, all of the barbiturates have proved to be generalized myocardial depressants and vasodilators.

6. T/F.  Barbiturates are “notorious” for provoking a reduction in core temperature, especially if the patient is not provided with water-circulating heating pad on which to lay.

7. Alpha-Chloralose is especially valued by physiologists in biomedical research because it is associated with ____________________________________.

a. an exceptionally short, smooth induction phase

b. an exceptionally short, smooth recovery phase

c. minimal effects on reflexes and baroreceptors

d. exceptional analgesic properties

8. The hypnotic sedative, urethane (ethyl carbamate) is not unlike alpha-chloralose in terms of the anesthesia produced in most species but urethane is associated with __________________________________- that is not seen with alpha-chloralose.

a. analgesic activity

b. cardiac arrhythmias

c. increased growth hormone release

d. decerebrate rigidity

9. Cremaphor, the emulsion vehicle for intravenous propofol administration, is noted for ______________________________.

a. anaphylaxis in the rat and pig

b. pain at the injection site

c. provoking histamine release in the dog

d. no adverse effects

10. Propofol is not suitable for use in the rabbit because _______________________________________.

a. rabbits recover even while the drug is in the alpha (distributional) phase

b. the rabbits can not metabolize the drug

c. urinary excretion is slowed due to distal renal tubular reabsorption.

d. It causes venous thrombosis in this species

11. A neurolept analgesic combination would include only _______________ of the following.

a.  acetylpromazine and valium

b.  midazolam and xylazine

c.  buprenorphine and acetylpromazine

d. xylazine and pentobarbital sodium

   12.  Ketamine is a ______________________________.

a.  anesthetic only

b.  sedative only

c.  sedative and anesthetic 

d.  neither sedative or anesthetic 

13.  Another cyclohexamine, combined with a benzodiazepine for commercial use in swine, cattle and other species, is 

a.  phenertamine

b.  monoacetic acid

c.  tiletamine

d.  regitine

14.  Ketamine is metabolized in the liver and ________________________

a.  there is no difference between males and females in rate of metabolism

b.  unweened rats sleep much longer than adults given the same dosage

c.  the geriatric dog patient has a longer sleep time than a year old  dog of the same breeding given the same dose

d.  the metabolites are lacking in pharmacological effect.

15.  Ketamine and tiletamine may cause seizures in _____________________ but increase the seizure threshold in ______________________.

a.  cats/dogs:   guinea pigs and rabbits

b.  guinea pigs and rabbits;  cats and dogs

c.  cats;  mice and rats

dogs/cats:  rats and mice

 16.  T/F.  Ketamine is considered a more potent analgesic for musculoskeletal pain than abdominal (visceral) pain.

        17.  T/F.  The sympathomimetic action of ketamine leads to mild transient if any depression of respiration rate and volume in most species and is a bronchial dilator.

18. The positive iontropic and chronotropic effects of ketamine in the cardiovascular system suggest that there is____________________________________________

a. an increase in strength and rate of ventricular contraction

b. an increase in impulse conduction rate and rate of contraction

c. a decrease in conduction time and an increase in conduction rate

d. an increase in rate and ventricular contraction

19.  Cardiovascular effects of ketamine can be blocked by  _________________.

a.  dopaminergic antagonists

b.  gabaminergic  antagonists

c.  yohimbine

d.  alpha and beta adrenergic antagonists

20.  T/F.   Tiletamine, though not anesthetic for rabbits, possesses histologic renal nephrosis at “low doses”.

21.  T/F.  Alphaxalone and alphadalone used in fixed combination provides for a rapid anesthetic in nonhuman primates.

22.  Alphaxalone has a _________________________biological half-life and is excreted by ___________________________ and experience ___________________________.


a.  long >60 min):  kidney ; no enterohepatic recirculation


b.  short (<10 min):  kidney and liver ;  enterohepatic recirculation


c.  intermediate (>30 min but <60 min): liver; enterohepatic recirculation


d.  long (>60 min): kidney and liver; enterohepatic recirculation

23.  Alphaxalone has a mechanism of action related to enhancing membrane chloride channels mediated by _________________.

a.  GABA      11, RC

b.  alpha adrenergic receptors    

c.  serotoninergic receptors

d.  cholinergic receptors. 

24.  Alphaxalone administration to primates is associated with ___________.


a.  tachypnea and hyperthermia


b.  bradyarrhythmias and tachypnea

c.  hypotension and hypothermia


d.  hypothermia  12Lc

       25.  The area of the brain where alpha-2 noradrenergic agonists can block neurons in the _____________________________ and reduce “vigilance” and promote sedation in animals.

a. cyngulate nucleus

b. medulla oblongata

c. locus coeruleus          12, LC

d. dentate nucleus                   

26. Alpha-2 adrenergic agonists activity in the peripheral nervous system leads to _____________________  and __________________.

a. vasoconstriction:  increased insulin release

b. reduce urinary output: increased gastrointestinal motility

c. vasodilation;  increased insulin release

d. diuresis ; decreased gastrointestinal motility     12RC

27.   Xylazine use has been associated with a decrease in serum levels of ADH which accounts for the ______________ associated with the use of this agent.

a. lipolysis      b.  vomition      c.  decreased serum cortisol    d.  diuresis

28. Xylazine produces it s sedative/analgesic effects by acting as an _______________ at appropriate receptor sites.

a. pure agonist 



c.  partial agonist

b.  antagonist                    

d. agonist-antagonist


29.  In most species, xylazine is  metabolized _________________ by the liver with the  production of _______________ products that are  _______________.

a.  rapidly;   less than three metabolic ;     inactive

b.  slowly;    more than five metabolic;      active

c.  rapidly;   more than twenty metabolic;  inactive

d.  rapidly;   less than six metabolic;          inactive

30.  Several newer alpha2 agonist sedative/analgesics include ___________ and _________________.

a.  propranolol and esmalol

b.   detomidine and medetomidine

c.   glycopyrrolate and azopyrrolate

d.   butorphanol and orphaned

31. In most species, detomidine and medetomidine are bound to plasma protein at the rate of > 90%.  This has the effect of ______________________.

a. increasing the elimination rate constant

b. increasing the first pass effect in the liver

c. enhancing glomerular filtration rate of the agent

d. enhancing penetration into the CSF

32. T.F.  The feces is the primary route of elimination of medetomidine and detomidine from animals after parenteral administration.

33. Medetomidine an detomidine, after parenteral administration, achieve approximately a 6:1 brain:serum ratio after about 10 min.  This is quickly reversed so that with another 30 minutes the ratio is less than 1:1.  This phenomenon occurs because of ____________________

a. redistribution from fat depots

b. brain metabolism 

c. preferential brain binding

d. active transport out of the brain

34. T/F.  Tranquilizers are administered to animal patients to induce sleep and provide analgesia.

35. Phenothiazine tranquilizers rely on ________________ receptors for central pharmacologic action but also affect peripheral _________________ receptors causing the epinephrine reversal phenomenon.

a. opiate :  GABAnergic

b. dopaminergic:  alpha-adrenergic

c. beta-adrenergic:  beta-adrenergic

d. GABAnergic:  serotoninergic

36. A butyrophenone in combination with an opioid, termed a neuroleptanalgesic, would be exemplified by ___________________.

a. acetylpromazine; buprenorphine

b. midazolam: morphine

c. xylazine: butorphanol

d. droperidol; fentanyl citrate

37. Of the following,  ____________________ is not appropriate synonym for a tranquilizer.

a.  ataractic     b.  psychotropic agent     c.  neuroleptic    d.  somnofacient

38. The proper match of agonist with receptor is correct for all of the following except -_____________________________.

a. butorphanol:  opiate

b. ketamine:  phencyclidine

c. xylazine:  alpha2-adrenergic

d. butyerphone:  GABAA
39. An agent very commonly associated with immobilization, sedation and anesthesia in fish , is _____________________.

a. tricaine (metacaine)

b. phenylpropylamine
c. bis-2-6, tetracaine
d. MS 444
40. A benzodiazepine suitable for infusion anesthesia protocols because of its rapid elimination from the body is __________________.

a. telazol

b. zolazepam

c. diazepam

d. midazolam

41. The benzodiazepine ______________, is combined with _____________ in a preparation marketed under the trade name, Telazol.

a. zolazepam;  tiletamine

b. diazepam; phencyclidine

c. midazolam;  ketamine

d. Tetrazole; tiletamine

42. Included in the myriad of pharmacologic effects of benzodiazepine, are skeletal muscle relaxation, anticonvulsant action; anxiolytic activity, would be _________________.

a. malignant hypertension

b. malignant hypotension

c. sedation

d. hyperesthesia

43. Benzodiazepines interact with ___________________ receptors to effect their distinct pharmacological activity.

a. Alpha2-adrenergic

b. GABA

c. GABAA
d. serotoninergic

44. Benzodiazepines, in general and in most species, ________________.

a. have pronounced respiratory depressive effects, even at low doses

b. have minimal cardiorespiratory effects, even at moderate doses

c. provoke bradyarrhythmias, even at low doses

d. potentate the arrhythomgenic activity of catecholamines.

45. A specific antagonist to the benzodiazepines is found in the agent ______.

a. phentolamine

b. flumazenil

c. yohimbine

d. nalloxone

Chapter 2 - Pharmacology of Inhalation Anesthetics

Summary:  This chapter is devoted to developing the physical/chemical properties of the volatile (inhalation) anesthetics so that the specific advantages and disadvantages associated with each agent so that appropriate decisions can be made by the anesthetist.   The pharmacokinetics (uptake, distribution, metabolism and elimination) as well as the pharmacodynamics, particularly as it applies to the cardio-respiratory systems and quality of anesthesia are further developed to assist the practitioner in making the best choice(s) of agent(s) based on the a animal’s health, procedure, mitigating circumstances etc.

Questions:

1.  The authors cite eleven (11) characteristics of the “ideal” volatile anesthetic.  One such quality is “low solubility in the blood”.  This characteristic will directly determine ___________________ of the agent.

a.   the cost of the procedure in terms of consumed anesthetic material

b.   the rapidity with which the animal can be induced and recovered

c.   the potential for adversely affecting respiratory control centers

d.   the need to premedicate the animal patient with anticholinergic drugs.

2.   The rate of equilibration of the inhaled anesthetic with brain tissue is a function of ________________________________

a.   the percent (%) setting on the vaporizer selector

b.   the rate and volume of breathing (minute ventilation)

c.   the blood and fat solubility of the agent

d.   the brain blood flow and blood solubility of the agent

3.   The vapor pressure of a volatile anesthetic ______________________________.

a.   is inversely related to the rate at which the animal can be anesthetized

b.   may require than an inert gas like nitrogen be used as part of the carrier mixture

c.   is directly related to the maximum concentration that can be achieved in the inhaled volume

d.   determines the speed at which the brain tissue can be equilibrated at an anesthetic level

4.   The more soluble a volatile anesthetic is in blood compared to air, ________________________.

a.   brain tissue will reach equilibrium with the anesthetic in the blood compartment more quickly

b.   one can anticipate that a large percentage of the volatile agent will be metabolized in the liver

c.   the lower is the required alveolar concentration of anesthetic for brain tissue equilibrium

d.   correspondingly greater time will be required to bring brain tissue into equilibrium and anesthesia.

5.   T/F.  The smaller the animal, the more rapid brain tissue is brought into equilibrium with the inhaled alveolar concentration.

6.   Of the following, __________________________________ would be most likely responsible for decreased rate of   anesthetic induction.

a.   uptake of anesthetic gas by the material of the anesthetic circuit.

b.   fresh soda lime in the chamber of the vaporizer

c.   a vaporizer indicating ½ full on the glass cage of the loading tank

d.   using a volatile anesthetic with a high vapor pressure

7.  T/F.  The larger  the animal, the more quickly will the brain can come into equilibrium with the partial pressure of a volatile anesthetic in the blood compartment, and the more rapid will be induction.

8.   The Minimum Alveolar Concentration (MAC) [equivalent to the ED50 for pharmacological dose response curves], is _________________________________

a.   the volume of alveolar gas exchanged with each breath multiplied by the rate of breathing

b.   the concentration of volatile anesthetic in the blood that will produce anesthesia

c.   the concentration of volatile anesthetic in the brain that will produce anesthesia in 50% of the test subjects.

d.   the concentration of volatile agent in the alveolar air required to produce analgesia in 50% of the test subject.

9.   The Isoflurane MAC for dogs, people and monkeys is the same, i.e., ~1.28 ( 0.05%.  This means

        that  _______________________________________.   

a.   isoflurane has the same potency in these three species

b.   isoflurane will be more potent in monkeys because monkeys are smaller than people,

c.   the higher metabolic rate  of dogs will make isoflurane more potent in this species

d.   people would have to positioned as quadrupeds in order to have isoflurane potency equivalent to dogs.

10.  Several factors, including age, core temperature,  circadian rhythm and concomitant use with other depressant agents influence MAC values.   For methoxyflurane and halothane, this effect has been determined to be 5% for each degree centigrade loss of body heat.  This being so, the  lowering of  the core temperature in a dog anesthetized with halothane (MAC = 0.87%) from 37.5  to 36.0 would reduce the MAC to ___________

a.   0.93%                                b.  0.0825%                               c.     0.08%                             d.   0.072%            

11.   Factors that do influence (increase or decrease) MAC for any agent  include  _____________________

a.   age, catecholamine releasers, other volatile anesthetics, and sedatives 

b.   catecholamine releasers, sedatives, sex, weight and strain

c.   other volatile anesthetics, sex, strain,  and blood pressure

d.   arterial oxygen saturation . 40 mm Hg, sedatives, strain, and blood pressure

12. Metabolism of some halogenated volatile anesthetics leads to toxic end products that target the ___________________________ and ________________.

a.   lung , liver and bone marrow

b.   liver and kidney

c.   exocrine pancreas and kidney

d.   bone marrow and kidney

13. A precise molecular mechanism for anesthesia with volatile agents is not know.   Much attention is currently focused on the  movement of ions in membrane channels as influenced by  the __________________  neurotransmitter(s)  and associated receptors as a molecular mechanism of anesthesia with these agents.

a.   alpha2 adrenergic 

b.   beta adrenergic

c.   serotoninergic 

d.   gamma aminobutyric acid 

14. For the canine, the MAC for nitrous oxide is calculated to be  188 ( 35%.  Based on this information,  _____________________________________.

a.   surgical anesthesia can be safely produced in dogs with 94% nitrous oxide and 6% oxygen

b.   surgical anesthesia can not be produced without concomitant hypoxemia

c.   at least 70% of neutered dogs would not feel a pinch at this inhaled concentration

d.   the nitrous oxide would have to be administered under hypobaric conditions to produce anesthesia

15.   T/F.   Nitrous oxide is very soluble in blood and tissue fluids, requiring a very long time for equilibrium to be reached, surgical anesthesia to be produced and the animal to return to consciousness.

16.   Methoxyflurane (metofane)  is the most potent of currently used volatile anesthetics but is rarely used in the human arena and its recent removal from the U.S. market drastically reduced its use  for laboratory animals species.   The central reason for the drastically reduced use in both arenas is due to ________________________-.

a.   very explosive increase in costs of manufacture due to EPA and OSHA regulations

 b.  the need for very expensive, calibrated high flow, temperature insensitive vaporizers

c.   the toxicity of the metabolic products, even at low concentrations over long periods of time

d.   the inability of F-air activated charcoal filters to absorb this agent

17.  Halothane has a low  solubility in blood and tissue, a  high vapor pressure of about 1/3 of an atmosphere (33%) and  the MAC for halothane 0.87%.   This combination of features ____________________________.

a.   provides for slow equilibrium of brain with the alveolar concentration and increased time for surgical anesthesia

b.   assures the anesthetist that the patient can not received more than  one or two times the MAC value during the surgery

c.   initiates a very rapid induction to surgical anesthesia but a prolonged recovery

d.  provides  for a both a rapid induction and a rapid recovery. 

19. Isoflurane is roughly twice as safe as halothane under the same conditions and in the same species because _________________________________.

a. isoflurane has less depressant activity on the myocardium

b. isoflurane exhibits increased tendency to sensitize the myocardium to exogenous catecholamines

c. isoflurane is not a hepatic microsomal p450 induction agent while halothane is

d. isoflurane is so rapidly metabolized it does not build up toxic levels of the agent in the liver.

20. For an accurate assessment of the alveolar concentration of a volatile anesthetic, ____________.

a. the gas mixture on the intake side of the endotracheal tube should be sampled

b. the gas mixture after being scrubbed by the soda lime chamber should be sampled

c. the gas mixture that is expelled at the beginning of expiration should be sampled

d. the gas mixture that is expelled at the end of the expiration should be sampled

21. Infrared excitation spectroscopy  can be used to measure the concentration of a volatile anesthetic in the expired air since each of the agents has a unique spectral profile, little influence by water vapor, etc.  This allows ________________

a. for sampling of several agents being used simultaneously

b. only the maximum concentration of any one agent to be determined

c. only the minimum concentration of any one agent to be determined

d. the anesthetist to adjust the venitlator to change the depth of anesthesia

Anesthesia and Analgesia in Laboratory Animals

Chapter 3
Summary:  Chapter looks at the site(s) of interaction of the major chemical classes of analgesics and how they ameliorate pain, triggered by a number of stimuli in the peripheral and central nervous system.

1. Non-steroidal anti-inflammatory drugs (NSAIDS)  detailed mechanism is not always known.  However, a common effect of all these agents is inhibition of _______________.

a. arachidonic acid synthetase

b. phospholipase A

c. penicillinase

d. cyclooxygenase

e. l-gulonolactase

2. T/F.  Prostaglandins increase the sensitivity of noccioceptors to other chemicals and/or medicines and/or thermal stimuli.

3. T/F.  Cyclooxygenase may be inhibited  in an irreversible manner by some NSAIDS.

4. The inhibition of the prostaglandin,____________, is fundamental to the antipyretic effects of the NSAIDs that possess this activity.

a. PGE2

b. PGA1

c. TBX1

d. PGA2

e. PGH

5. The side effects associated with aspirin use are considered to be subsequent to inhibition of the enzyme __________________.

a. phospholipase 2

b. cyclooxygenase

c. prostaglandin synthetase

d. alanine aminoasparatase

e. concanavillin C

6. Inhibition of _________________production due to the pharmacologic effect of prostaglandins results in gastric ulceration when this function is blocked by NSAIDS.

a. hydrochloric acid

b. pepsin

c. glucagons

d. mucin

e. phospholipase A

7. The platelet aggregating agent released when prostaglandins are synthesized normally from arachidonic acid metabolism is __________________.

a. PGH

b. PGA

c. Cyclooxygenase

d. PGE1

e. TXA2

8. The target organ for the non-enteric aspirin toxicity in most animals is the __________________________.

a. liver

b. hypothalamus/thalamus

c. kidney

d. heart

e. urinary bladder

9. When given 44 mg/kg of aspirin, intravenously, the following elimination half- lives (hrs)  were noted for the species: cat (37.6), dogs (9.6), pig (5.9), pony (1.03) and goat (0.78).  This very large difference between the cat and the other species is due to ___________________________________________in the cat and _________________in the other species.

a.  decreased metabolism:   decreased glomerular filtration rate

b.  increased metabolism:  alkaline urine

c.  increased metabolism:   acid urine

d.  decreased hepatic metabolism;  relatively alkaline urine

e.  increased enterohepatic recirculation:  acid urine

10. All of the NSAIDS are highly bound to _________________________ and displacement by endogenous chemicals or agents administered to the patient may affect the ___________________________ of the supplied NSAID

a. myoglobin:  absorption

b. serum albumin:  distribution, metabolism and elimination

c. serum gamma globulin:  absorption and elimination

d. hemoglobin:  distribution and elimination

e. sarcoplasmic reticulum:  metabolism and elimination

11. An alpha adrenergic receptor agonist NOT associated with analgesia in animals is _____________________.

a. detomidine                b.  clonidine           c.   phenylepherine

d.  xylazine                       e.  medetomidine

12. The action of alpha-adrenergic agonist agents for sedation and analgesia is localized to neurons in _________________________

a. the nucleus of the trigeminal nerve

b. the locus coeruleus

c. the optic chiasma

d. the amygdale

e. the livery nucleus

13. The tissue receptor most involved in the analgesic mechanism of action of opioids is the _________________receptor.

a. delta

b. gamma

c. alpha

d. beta

e. mu

14. Central analgesia and respiratory depression  of opioid analgesics is associated with the ____________________receptor.

a. delta

b. gamma

c. alpha

d. beta

e. mu

15. T/F.  Opioids are most effective for pain of the sharp, intermittent type that is associated with the viscera.

16. T/F.  Opioids are not very effective at the control of neuropathic pain (pain associated with nerve damage)

17. A group of animals that appears to be unaffected by morphine, in terms of analgesia, are the ____________________.

a. canines

b. felines

c. ruminants

d. mustilids

e. equines

18. Currently, there are several NSIADS on the market  that  tout a more specific cyclooxygenase 2 inhibitors.  These agents belong to the __________________

group.

a. fenamates

b. Propionic acid derivative

c. salicylate

d. opioid

e. oxicam

19. Kappa receptors, promoting analgesia when activated by the appropriate agonists, are located primarily in _____________________-

a. the cerebral cortex

b. the spinal cord

c. the hypothalamus

d. the pituitary gland

e. the limbic system

20. Fentanyl is considered to be _________________times more potent than morphine.

a. ~40 times

b. ~80 times

c. ~ 300 times

d. ~ 10 times

e. ~ 25 times

21 If one wanted to acutely reverse an opioid induced respiratory depression in a patient, one agent that might be given would be ___________________.

a. fentanyl

b. Morphine

c.   medetomidine

d.   nalloxone

 e.  butorphanol

Chapter 4 -  Paralytic Agents.

1. T/F.  Hypothermia exacerbates and prolongs neuromuscular blockade. 

2. T/F.   Current neuromuscular blocking agents with a mechanism of action peripheral to the brain  are classified as (a) depolarizing and (b) non-depolarizing agents. 

3. T/F.  Guaifenesin in a 5 or 10% solution in saline or 5% dextrose can be  used intravenously  to make horses and cattle  loose control of tonic (supporting) muscle groups and become recumbent 

4. T/F.  Succinylcholine, an example of a depolarizing neuromuscular blocking agent, is a competitive antagonist at the postjunctional  (motor endplate) acetylcholine receptor site. 

5. T/F.  The muscle of the face are more resistant to the effects of neuromuscular blocking agents than are those of the limbs. 

6. T/F.  The ED50 (dose required to cause a 50percent reduction in evoked twitch) is the level of blockade used for comparison of one agent with another. 

7. T/F.  Curare and the other agents in this class  (benzylisoquiniloniums) cause histamine to be released when they are used as neuromuscular blocking agents. 

8. Succinylcholine by itself but more often combined with the use of halothane puts an animal patient at risk for development of _____________________ during the anesthetic protocol. 

a. paroxysmal tachycardia 

b. orthostatic hypotension 

c. runs of ventricular ectopic beats 

d. malignant hyperthermia 

8. Nondepolarizing neuromuscular blocking agents are __________________________ and ______________________   in their action at the postjunctional membrane receptor. 

 a.   non-competitive with acetylcholine:   nondepolarizing 

 b.   competitive with acetylcholine:    nondepolarizing 

 c.   competitive with acetylcholine: depolarizing 

 d.   non-competitive with acetylcholine: depolarizing 

9. Curare and some of its new analogs have prominent sympathetic ganglion blocking activity (nicotinic effect) which might produce __________________ in an animal patient. 

a. reflex tachycardia 

b. hypertension 

c. increased arterial vascular resistance 

d. bradycardia 

10. The neuromuscular blocking action of curare and curare-like agents can be prolonged and intensified by the use of the ________________________antibiotics. 

a. tetracycline 

b. minocycline 

c. macrolide 

d. aminoglycoside 

11. Of the following, _______________ have not been recognized as good models for various aspects of the  pharmacologic and pharmacokinetic effects of nondepolarizing neuromuscular blocking agents. 

a.  pigs and cats 

b. sheep and dogs 

c. ferrets and ponies 

d. calves and badgers 

12. When monitoring an animal patient that has been paralyzed with a neuromuscular blocking  agent,  ______________________ would not be an appropriate way to assess depth of anesthesia. 

a. acceleration or slowing of the heart beat 

b. jaw tone 

c. arterial blood gas sampling 

d. arterial blood  pressure. 

13. The chemical released from the motor nerve, onto the motor endplate, resulting in depolarization and contraction of the muscle under normal conditions, is __________________________. 

a.  norepinephrine      b.  serotonin      c.  gallamine          d.   GABA      e.  acetylcholine 

Chapter 5:  Monitoring Anesthesia

Summary:  This chapter briefly underscores the importance of anesthesia monitoring from the view point of the safety of the animal patient and the impact that uncontrolled events during anesthesia might have on utility of that information for a data point.  The emphasis is always that the anesthetists powers of observation are of primary importance with the support of technology.  Different technologies are reviewed for monitoring the effect of anesthesia on the cardio-respiratory and central nervous systems.

1. The acute welfare of the patient under general surgical anesthesia is dependent upon the integrity of the _____________________________ systems.

a. central nervous ;  renal;   and musculo-skeletal

b. central nervous ; cardiovascular; and respiratory

c. musculo-skeletal; respiratory; and cardiovascular

d. cardiovascular; respiratory and musculo-skeletal

2. T/F.  Electronic monitoring of anesthetized patients should be used to reinforce the clinical observations of the anesthetist.

3. A component of monitoring the cardiovascular system that is not observational would be _______________________.

a. determining the cardiac rate

b. determining the capillary refill time

c. determining the pulse strength

d. measuring central venous pressure

e. evaluating mucous membrane color

4. Bradycardia, signifying a(n) _______________heart rate is/ is not species dependent and does/does not suggest a potential problem when it occurs during surgical anesthesia.

a. accelerating;  is;  does not

b. decelerating;  is ; does

c. decelerating; is; does not

d. accelerating; is not; does

5. All of the following might be associated with a tachycardia during a surgical procedure except _____________________.

a. administering a alpha-adrenergic blocking agent

b. hypothermia

c. hypotension

d. hypovolemia

e. administering atropine

6. T/F.  The absence of a palpable pulse during anesthesia, but present before induction, is always considered a significant sign of a potential problem.

7. A prolonged capillary refill time might be caused by all of the following except ________________________.

a. administration of xylazine

b. decreased cardiac output

c. pain

d. hypothermia

e. administration of ketamine

8. T/F.  A normal configuration in an electrocardiogram “strip” confirms that the cardiac output is normal.

9. By convention, a mean arterial pressure of ________________or less, is considered inadequate for tissue perfusion.

     a.  80         b.  75           c.  70           d.    60

e.    65

10. During anesthesia, a systolic pressure of 119 mm Hg (torr) and a diastolic pressure of 44 mm Hg (torr), would result in a mean arterial pressure of ________________mm Hg (torr).

     a.  64         b.  69            c.   76          d.   60

e.  78

11. Conventional Swan-Ganz catheters, introduced into the pulmonary artery, can measure all of the following except __________________.

a. pulmonary artery “wedge” pressure

b. cardiac output

c. central venous pressure

d. systolic pressure

e. diastolic pressure

12. A “rule of thumb” for setting ventilator volumes when mechanically ventilating an anesthetized patient is 10-15 ml/kg.  This value is considered as the ______________ for this animal.

a. anatomical dead space volume

b. physiological dead space volume

c. tidal volume

d. minute volume

e. V/Q ratio

13. T/F.  There is usually an inverse relationship between the rate of breathing and metabolic rate of an animal.

14. Of the following, ____________________ partial pressure is the blood is considered the major stimulation on the medulla respiratory control centers for increasing the rate of breathing.

a. increased carbon dioxide

b. increase nitrogen

c. decreased oxygen

d. decreased carbon dioxide

e. increased carbon monoxide

15. Assessing partial pressure of carbon dioxide in the expired air of anesthetized patients is referred to as _________________________.

a. carbonography

b. oximetry

c. capnography

d. oxymography

e. hemoglobinometry

16. Oximeters are used to measure ______________________.

a. the iron content of hemoglobin in the patient’s blood

b. the saturation of blood hemoglobin with oxygen

c. the saturation of muscle myoglobin with oxygen

d. the partial pressure of nitrogen in the blood

e. the rate of hemoglobin saturation or desaturation with oxygen

17. The units of the numbers appearing in the oximeter readout are _________________.

     a.  mm Hg      b mg/L.       c.  torr          d.  beats per minute     e  percent

18. Thermoregulation, often upset by sedative drugs and general anesthesia, has its control center in _______________ of the brain.

a. the hypothalamus

b. the neurohypophysis

c. the thalamus

d. the amygdale

e. the pituitary

19. All of the following, excepting _________________, would be recommended methods to allay and/or reverse hypothermia in an anesthetized patient.

a. placing the animal on an electric heating pad

b. injection of warm electrolyte solutions under the skin

c. giving warm saline enemas

d. wrapping the limbs with insulating materials

e. minimizing the time the abdominal cavity is opened.

Chapter 6:  Monitoring of  Analgesia.

Questions

1.
Define nociception

2.
True or False:  Pain is strictly a physical sensation

3.
True or False:  Chronic pain is a form of prolonged acute pain

4.
True or False:  Visceral pain can be evoked from all organs

5.
What is the term for an increased response to painful stimulation?

6.
Perception of pain in response to a previously innocuous stimuli is known as?

7.
Pain that results from injury or dysfunction within the peripheral or central nervous systems is referred to as ____________ pain.

8.
Matching: match the following terms with their definitions below – dysethesia, hyperpathia, phantom pain, neuralgia

a.
Pain following the distribution of a nerve

b.
An unpleasant abnormal sensation

c.
Hyperalgesia associated with an increased threshold for sensory detection

d.
Pain in a missing limb following amputation

9.
Matching:  match the following analgesics with their mechanism of blocking pain – NSAIDS, opioid agonists, local anesthetics

a.
Interfere with nociceptive processing within the spinal cord

b.
Block peripheral nerve transmission

c.
Diminish nociceptor activation

10.
True or False:  The pain detection threshold (the least experience of pain that a subject recognizes as painful) is fairly consistent between subjects

11.
True or False:  The pain tolerance threshold (the highest level of pain that a subject is willing to tolerate) is fairly consistent between subjects

12.
Name clinical signs associated with pain in the following tissues/sites:

a.
Skin

b.
Thorax

c.
Abdomen

d.
Mouth/teeth

13.
True or False:  The use of scoring sheets can be used to make pain assessment in animals more objective

14.
Name 3 variables that can be used in pain assessment scoring sheets

15.
Name 5 signs of pain and distress in rats

16.
Name 5 signs of pain in rabbits

17.
Name 5 signs of pain in dogs

18.
Name 5 signs of pain in sheep and goats

19.
Name 3 physiologic parameters that increase with pain

20.
Name 3 biochemical parameters that increase with pain

21.
Name 3 biochemical parameters that decrease with pain

22.
True or False:  The palpebral and corneal reflexes are useful for monitoring anesthetic depth in rodents

23.
True or False:  The pedal reflex is more useful than the pinnae reflex in guinea pigs and rabbits.

24.
Name 5 parameters that can be monitored during anesthesia to assess anesthetic depth

25.
True or False:  The tail-flick test represents a simple reflex test used to assess acute pain.

26.
Name a major disadvantage of simple reflex tests such as the tail-flick test.

27.
Name 3 disadvantages of unlearned behavior tests such as the hot-plate test

28.
Name 3 types of testing paradigms involving complex learned behavior

29.
List 5 animal models of chronic pain 

30.
Describe the formalin and carrageenan models of chronic pain

31.
Name clinical signs commonly seen with nerve injury models

BB Anesthesia Chapter 7: Anesthesia Equipment: Types and Use

1).  By definition of their use, intubation guides become tube exchangers when they are used to replace an existing endotracheal tube.  True or False.

2).  The tube exchangers are used to switch an exciting endotracheal tube during this process there is no delivery of breathing gases.  True or False

3). Which of the following statements are false.

a).  Endotracheal tubes made of rubber are opaque, polyvinyl tubes are the lightest and those of made of silicone can be repaired by the manufacturer.

b).  The tube size is determined by the internal diameter and as this increases so does the length of the tube.

c).  Endotracheal tubes can be modified or manufactured to have an opening near its distal end called a Murphy's eye which serves as an alternative respiratory pathway in the event the tip should be blocked by secretions.

d).  High pressure, high volume cuffs require large volumes of gas forming a greater area of tracheal seal which reduces the chance of necrosis.

4). The H tanks are designed to fit the smaller anesthetic units by connecting directly to the anesthetic machine by a yoke.  True or False

5). Match the following:


Oxygen                       a). Yellow tank, one of the three ost  Common compressed gases

   Nitrogen                      b). Black tank, gas of choice on Pneumatic drills 

   Carbon Dioxide           c).  Green tank commonly mixed with nitrous To achieve effect

   Nitrous Oxide              d). Gray tank, used to insufflate for laproscopic procedures

   Compressed Air           e). Blue tank, used as a supplemental gas For anesthesia

6) All small cylinder yokes should conform to the PIN Index Safety System to assure minimal safety standards. True or False.

7).  What is DISS?

8). Dual flowmeters allow for the more precise control of different types of gases.  True or false?

9).  Name two gases that are used that are partially in a liquid phase in the tanks?

10). The oxygen flush valve can be regulated by the flowmeter so it is best set low to minimize the chance of barotrauma in rodents?

11).  The common gas outlet if conforms to the ASTM standard is a female 15mm fitting which is the same size as the endotracheal tube this prevents accidental connections to the wrong port.  True or False?

12).  The APL valve diameter is a male fitting which is identical to the breathing circuit valves this allow for the same tubing to be used.  True or false ?

13).  A reservoir bag should be 3- 5 times the volume of the gas entering or leaving the patient which is commonly referred to as tidal volume True or False?

14).  Precision vaporizers can be used with the following agents except _____ which requires a heated pressurized vaporizer designed for that agent?

         a). Sevoflurane

         b). Isoflurane

         c). Halothane

         d). Desflurane

         e). Enflurane

15). Define linearity as it pertains to variable bypass vaporizers and name two physical factors that impact it.

16). Due to their flexability, ease of use and safety makes the nonprecision vaporizers the preferred choice for laboratory animal medicine. T or F

17). In an active scavenging system the positive pressure relief valve serves to protect the breathing circuit from high pressures while the negative pressure relief valve serves to prevent excess vacuum from being applied to the breathing circuit.  T or F

18).  Define physiologic dead space.

19). Hypoventilation can occur in small patients that are mechanically ventilated under adequate volume settings due to circuit compliance. T or F.

20). Which commonly used Mapleson non-rebreathing circuit has fresh air delivered near the endotracheal tube or mask connection.  As a result changes in vapor pressure are rapidly detected in the circuit and the patient?

21).  The Harvard pump is a generic name for what type of ventilator and state the type of injury that can occur using standard volume settings?

22).  If induction chambers are used, a good rule of thumb is to match the size of the animal to the size of the chamber to facilitate the induction. T or F

23). When using pure oxygen as the carrier gas there is no advantage in using an in the circuit oxygen-sensing port when operating a closed circuit or low flow technique to determine low oxygen level.  T or F

24). Both oxygen and carbon dioxide levels can be detected using by infrared analysis, Raman spectroscopy and mass spectroscopy T  or F

Chapter 8, Design of Surgical Suites and Post-surgical Care Units

 

Questions:

1. What areas are included in the term, “surgical facility or complex”? 

2. What areas are included in the term “surgical suite”? 

3. What is the difference between an operating suite and an operating room? 

4. What are the laws outlined in the Animal Welfare Act that apply to surgery? 

5. What are the guidelines in the Guide for the Care and Use of Laboratory Animals that apply to surgery? 

6. What should be the primary responsibility of the architects and engineers designing a surgical facility? 

7. Whose needs must absolutely be met by the design specifications of a surgical facility? 

8. In deciding between centralized and decentralized surgical facilities, what should determine chosing a decentralized or centralized location? 

9. Are decentralized facilities MORE or LESS resource intensive than centralized? 

10. Are decentralized facilities MORE or LESS efficient than centralized? 

11. Is it proper for dedicated surgery areas to be used for multiple purposes? 

12. T/F.  All survival surgeries, including those performed on rodent species, must be performed in dedicated surgical facilities. 

13. Rodent surgery suites are usually designed so that surgeons sit on the PERIMETER or CENTER of the room. 

14. What type of equipment is necessary in a surgical suite designed to conduct surgery on large farm animals? 

15. What are the most important materials that must be sterilized in a surgical suite? 

16. Name a few ways that the surgeon, staff or patient can lead to breaks in sterility during a surgery. 

17. What areas of the surgical facility should be physically separated? 

18. What is the function of the material preparation area in a surgical facility? 

19. Name two types of sterilization techniques that may be used in a surgical facilities that need special design considerations, why are these needed? 

20. What is the animal preparation area primarily used for? 

21. What are the three principle components of surgical preparation? 

22. How high should a surgical suite ceiling be?  
23. How high off the floor should a surgeon’s scrub sink be?  
24. How high should the electrical outlets and medical gas outlets be off the floor? 

25. What is special about the wiring of electrical outlets in a surgical facility? 

26. What is required if track lighting is installed in a surgical room ceiling? 

27. What is needed in a surgical facility in regards to communication? 

28. What is the post-operative care unit used for? 

29. Name some components of the post-operative care unit. 

30. Why is it advisable to keep a separate area for janitorial supplies in a surgical facility? 

31. What type of materials should a wall of a surgical suite be made of, if possible? 

32. What type of materials should a ceiling of a surgical suite be made of, if possible? 

33. Do modern facilities require conductive flooring? Why or why not? 

34. What is the ideal temperature of a surgical facility? 

35. What is the recommended air exchange of a surgical facility? 

36. What are the electrical requirements of a surgical facility? 

37. What type of lighting is recommended in a surgical facility? 

38. What are the three types of gas delivery systems which should be decided between in a surgical facility?  Which is most reliable? 

39. Should an operating room be equipped with a floor drain? 

40. How big should doors to the surgical facility be?  What if large animal species are used?
Chapter 9: Anesthesia and Analgesia in Rodents

Questions

1. True or False:  Newly arrived animals should be quarantined and allowed to re-hydrate and acclimate after shipping for at least 72 hours.

2. True or False:  Pre-anesthetic fasting should generally be limited to 6 hours in light of the high metabolic rate and rapid dehydration and blood glucose detriments that occur rapidly in animals with small body mass.

3. Critical factors which must be considered when proposing parenteral drug delivery in rodents include.

a. Drug volume to be delivered

b. Site of drug delivery

c. Irritating properties of compound

d. Method of drug administration

e. Rate of drug absorption

f. All of the above

4. True or False: IP drug administration to rodents requires positioning of animal so that it is held in a head-down position with the needle inserted into the lower left abdominal quadrant.

5. Errors in intraperitoneal drug injections in rodents can be minimized by which of the following methods?

a. Fasting the animal 4-8 hours prior to drug injection

b. Fasting the animal 24 hours prior to drug injection

c. Using a 20-22 gauge needle for injection

d. Using a 25-26 gauge needle for injection

e. A and C

f. B and D

6. Which of the following is FALSE concerning the use of ether in rodents?

a. Induction of ether is unpleasant and existing respiratory disease will be exacerbated by its use.

b. Carcasses of rodents anesthetized or euthanized with ether should be well ventilated prior to sealing them in airtight bags for disposal or incineration.

c. C57BL/6 mice were found to be the most resistant strain.

d. Use of ether in guinea pigs is considered unsafe as they tend to hold their breath and salivate profusely.

e. None of the above are FALSE.

7. Which mouse strain is the most sensitive to the anesthetic effects of ether?

a. ICR

b. DBA/2

c. BALB/c

d. C3H/He

8. Which mouse strain is the most resistant to the anesthetic effects of ether?

a. C57BL/6

b. ICR

c. DBA/2

d. BALB/c

e. C3H/he

9. Which of the following is FALSE concerning the use of carbon dioxide as an anesthetic in rodents?

a. Exposure to 100% carbon dioxide is a reliable and appropriate form of anesthesia.

b. 70% carbon dioxide and oxygen is the optimal concentration, based on practicality and humane acceptability.

c. Carbon dioxide is readily available, inexpensive, and safe for personnel and produces rapid recovery.

d. Lower concentrations (50%) of carbon dioxide produce an excessive time of induction, with frequent and severe side effects with moderate distress and discomfort for the animals.

10.  True or False: Carbon dioxide anesthesia alters corticosterone, lutenizing hormone (LH), follicle stimulating hormone (FSH), and prolactin.

11. Which of the following is TRUE concerning methoxyflurane anesthetic in rodents?

a. Methoxyflurane is poorly soluble in blood and tissues such that inductions are prolonged, making it particularly useful in neonates.

b. Methoxyflurane is exhaled by the lung but greater than 40% is metabolized and excreted in feces.

c. A diabetes insipidus like syndrome has been observed in F344 rats.

d. A and C

12.  Which of the following are TRUE concerning halothane anesthesia in rodents?

a. Hepatotoxicity has been associated with halothane exposure in some rodents.

b. The guinea pig is an animal model for acute halothane-associated hepatotoxicity.

c. Halothane is specifically a very useful anesthetic in guinea pigs, a species in which reliable anesthesia is very difficult to obtain.

d. A and B are TRUE

e. All of the above are TRUE

13.  Which of the following statements concerning inhalant anesthesia is TRUE?

a. Sevoflurane has blood solubility similar to nitrous oxide.

b. Sevoflurane is degraded by soda lime in a temperature dependent manner creating a breakdown product called olefin, which is lethal in rodents at high concentrations.

c. Isoflurane has been reported to cause transient postoperative immunosuppression in humans, which also occurs in mice.

d. A and B are TRUE

e. All of the above are TRUE

14. Which of the following statements concerning parenteral anesthetic use in rodents is TRUE?

a. Thiobarbiturates are irritating intravascularly and infrequently used in rodents due to difficulties in obtaining vascular access.

b. Female mice are more sensitive to pentobarbital than male mice.

c. EMTU, ethyl malonylthiourea, is commonly known as Avertin(.

d. A and C are TRUE

e. All of the above are TRUE

15. The most common dissociative anesthetic used in rodents is?

a. Tiletamine-Zolazepam (Telazol)

b. Ketamine

c. Xylazine

d. Acetylpromazine

16.  True or False:  Neuroleptanalgesics are combinations of opioid agonist or mixed agonist/antagonist with tranquilizers.

17. Which of the following statements concerning neuroleptanalgesics is TRUE?

a. Hypnorm( is a combination of fentanyl and fluanisone while Innovar Vet( is a combination of fentanyl and droperidol.

b. Droperidol is a butyrophenone tranquilizer.

c. Innovar Vet( has an irritant nature which may cause tissue necrosis and self trauma to the digits following intramuscular dosing.

d. Innovar Vet( can cause muscle necrosis at the injection site in hamsters.

e. All of the above are TRUE

18. In rats, which of the following are associated with the use of (-Chloralose?

a. Seizures

b. Thick, mucoid oral-nasal discharge

c. Poor analgesia even at the highest dose range

d. All are associated with chloralose

19. Which of the following statements is FALSE concerning the use of Althesin( in rodents?

a. Composed of alphaxalone and alphadolone.

b. This combination is categorized as a neuroleptanalgesic.

c. Repetitive boluses are contraindicated in all species of rodents because it causes respiratory distress and pulmonary edema.

d. A and C are FALSE

e. B and C are FALSE

20. Which of the following are TRUE concerning anesthesia in rodents?

a. Classically, (-chloralose has been associated with gastric mucosal injury, peritonitis and adynamic ileus with intraperitoneal administration.

b. The use of ethyl carbamate is discouraged due to its proven status as a carcinogen and mutagen in rodents and should generally be limited to nonsurvival procedures.

c. Tribromoethanol should be stored at 4C under dark conditions to avoid decomposition.

d. A and C are TRUE

e. B and C are TRUE

21. True or False: Classically, Chloral hydrate has been associated with gastric mucosal injury, peritonitis and adynamic ileus with intraperitoneal administration.

22.  True or False: Improperly stored Tribromoethanol (Avertin) decomposes into dibromoacetaldehyde and hydrobromic acid which are potent gastrointestional irritants.  These adverse effects are particularly prominent in mice following a second exposure to the compound.

23. Which of the following statements concerning analgesia in rodents is TRUE?

a. Oral acetaminophen in a gelatin formulation can be used orally in rats and provides potent analgesia.

b. Buprenorphine in gelatin actually enhanced the inflammatory response and treated rats showed enhanced footpad swelling and lameness.

c. All of the above are TRUE

24. True or False: Xylazine is a (2-andrenergic agonist.

25. True or False: Fentanyl is a synthetic opioid agonist agonist that is estimated to be 60 times more potent than morphine.

26. Which of the following has not been used as bolus parenteral analgesic therapy in rodents?

a. Flunixin meglumine

b. Phenylbutazone

c. Tricyclic antidepressants

d. Morphine

e. All of the above have been used

27.  True or False: Pregnant rats can be anesthetized with no adverse effects on gestation or the fetuses with Ketamine/Xylazine.

28. Which of the following is an appropriate form of anesthetic for neonatal rodents?

a. Inhalation anesthesia

b. Hypothermia

c. Carbon dioxide

d. A and B

Chapter 10.  Anesthesia and Analgesia in Rabbits.

Questions:

1. Why are rabbits considered difficult to anesthetize?

2. The pulmonary insufficiency that occurs with pasteurella pneumonia can complicate anesthesia because of what issue?

3. T or F.  The estrus cycle of does may lead to cyclic hormone changes that can affect the anesthetic response.

4. What is the recommended length of time for acclimation prior to anesthesia?

5. What tranquilizer can cause an increase in blood glucose and should be avoided in diabetics?

6. List several reasons why preoperative food deprivation in rabbits is controversial.

7. What is the effect of parasympatholytics?

8. What is the enzymatic function of atropinesterase?

9. Describe detection of atropinesterase?

10. T or F.  In rabbits with atropinesterase, parasympatholytics are not useful.  

11.  Give examples of phenothiazine tranquilizers.

12. Why is acepromazine commonly employed in rabbit phlebotomy?

13. How does chlorpromazine improve anesthesia when used in combination with pentobarbital?

14. Given examples of benzodiazepine tranquilizers.

15. Select the correct answer.

a. Midazolam is lipid soluble and more potent than diazepam

b. Midazolam is lipid soluble and less potent than diazepam

c. Midazolam is water soluble and more potent than diazepam

d. Midazolam is water soluble and less potent than diazepam

16. T or F.  Midazolam with xylazine-alfentanil has no undesired effects in the rabbit.

17. Give examples of α2-adrenergic agonist tranquilizers and agents used for reversal of the α2-adrenergic agonists.

18. Why is xylazine commonly used for rabbits?

19. Which α2-adrenergic agonist is reported to cause hyperacusia at high doses?

20. Which α2-adrenergic agonist is reported to cause anorexia and myocardial necrosis at high doses?

21. Which antibiotics have been associated with fatal clostridial enterotoxemias in the rabbit?

22. Which drug might reduce the mortality associated with clostridial enterotoxemia due to antibiotic administration?

23. What is the recommend procedure for intramuscular (IM) injections in the rabbit?

24. What drug or drug combination when given IM has been associated with myonecrosis, vasculitis and axonal degeneration?

25. List 2 drugs with vasodilatory action which is useful during phlebotomy.

26. The use of benzocaine topical anesthetic to minimize laryngospasm has been associated with what clinical pathology finding:

a. Hypoglycemia

b. Hyperglycemia

c. Hemoglobinemia

d. Myoglobinemia

27. What are the advantages and disadvantages of injectable anesthetics when compared to inhalants?

28. List barbiturates that have been used in the rabbit.

29. Why is pentobarbital infrequently used?

30. What is the Hering- Breuer reflex?

31. What are the effects of pentobarbital on the cardiovasculature?

32. What are the components of Equi-Thesin?

33. T or F.  Pentobarbital is associated with tachyphylaxis in the rabbit.

34. List dissociative agents that are used in rabbits.

35. What are some of the physiologic effects of ketamine-xylazine?

36. What are the components of Telazol and why is it not recommended for use in rabbits?

37. What 2 classes of drugs are required for neuroleptanalgesia?

38.  What are the components of the neuroleptanalgesic compounds Innovar-Vet and Hypnorm?

39. What drugs are available for use to reverse the respiratory depression associated with neuroleptanalgesics?  What is the term for reversal with a select drug class following neuroleptanalgesics?

40. What drugs are found in Saffan/Althesin?  Do these compounds provide analgesia?

41. What are the physiologic effects of alphaxalone-alphadolone anesthesia?

42. What drug class is propofol and what are the cardiovascular effects seen with propofol?

43. What are the advantages and disadvantages noted in the use of urethane (ethyl carbamate) for anesthesia?

44. Select the correct answer.  Chloralose-urethane combination anesthesia is useful in preserving:

a. Superficial but not deep pain response

b. Heart rate

c. Baroreceptor reflexes

d. Vasoconstriction in response to stimulus

45. List the inhalation anesthetic circuits that have been used in rabbits.

46. List the advantages and disadvantages in using isoflurane (in comparison to other inhalants).

47. What is the formula to calculate the cardiac anesthetic index?

48. Select the correct answer.  List the anesthetics in order of increasing MAC.

a. Isoflurane < halothane < enflurane

b. Halothane < isoflurane < enflurane

c. Enflurane < isoflurane < halothane

d. Enflurane < halothane < isoflurane

49.   List the physiologic effects of halothane.

50.  What is recommended to counteract the diffusion hypoxia induced by nitrous oxide?

51. T or F.  Nitrous oxide decreases cerebral blood flow.

52.   Select the correct answer.  List in increasing duration of motor blockade the following epidural anesthetics:

a. amethocaine < bupivacaine < lidocaine < procaine

b. bupivacaine < lidocaine < procaine < amethocaine

c. procaine < lidocaine < bupivicaine < amethocaine

d. lidocaine < bupivicaine < amethocaine < procaine

53.  List the methods by which epidural anesthesia can be provided in the rabbit.

54.  What are the physiologic features of hypnosis in rabbits

55.   List important criteria that should be considered when selecting an anesthetic protocol for ophthalmic procedures.

56.  What reflex is being circumvented when an anticholinergic (atropine or glycopyrrolate) is given during ophthalmic surgery?

57.   What topical anesthetic agent has been used during surgery involving the cornea?

58.  Of the following agents, select the one that causes the least fetal or maternal loss:

a. barbiturates

b. ether

c. halothane

59.  What are the 3 components of patient monitoring during anesthesia?

60.   Select the correct answer.  Rank the commonly assessed reflexes in order of most accurate to least accurate in the rabbit:

a. pinna reflex > pedal withdrawal > corneal reflex > palpebral reflex

b. palpebral reflex > corneal reflex > pedal withdrawal > pinna reflex

c. pedal withdrawal > corneal reflex > palpebral reflex > pinna reflex

d. pedal withdrawal > pinna reflex > corneal reflex > palpebral reflex

61.  What is the effect of hypothermia on MAC of inhalants?

62. T or F.  Ablation of the autonomic response (assessed by respiration and cardiovascular parameters) provides evidence that there is adequate depth of anesthesia, but the absence of ablation does not necessarily indicate inadequate anesthesia depth.

63. List several methods or equipment used to assess respiratory rate.

64. List several methods or equipment used to assess adequacy of ventilation.

65.   What are the routinely monitored cardiovascular parameters in the rabbit?

66. List several methods or equipment used to assess the heart rate

67. List two methods used to assess arterial blood pressure

68.  List several methods or equipment used to assess pulse rate and character.

69. Why are rabbits prone to hypothermia during most anesthetic protocols?

70. List several treatments available for anorexia in rabbits

71. List signs of pain and/or distress in the rabbit.

72. What methods of analgesiometry have been developed in the rabbit?

73. Select the correct answer.  Which of the opiods causes significant respiratory depression?

a. Mixed agonist/antagonist opiods (butorphanol, pentazocine, nalbuphine)

b. Partial agonist opiods (buprenorphine)

c. µ agonists (fentanyl)

74.  What are the physiologic effects of morphine in the rabbit?

75. What detrimental effect has been associated with meperidine in the rabbit?

76. Select the correct answer.  What dose of aspirin was shown to cause lethality

a. 1 mg/kg SC

b. 10 mg/kg SC

c. 20 mg/kg SC

d. 300 mg/kg IV

Chapter 11:  Anesthesia and Analgesia of Nonhuman Primates

This book chapter is very well written and organized. The subject matter covers all of the drugs used in anesthesia and analgesia for nonhuman primates. There is an excellent table at the end of the chapter that summarizes the drugs and dosages for NHP’s. The purpose of this chapter was to provide a review of the literature on techniques, methodologies, and agents that have been reported in NHP’s, along with the those found to be effective by the authors or knowledgeable clinicians. The overall goal was to provide information that will help to ensure that NHP’s are provided with optimal anesthesia and analgesia. Since this book is out of print and not available, I’ve abridged important excerpts from the chapter.

INTRODUCTION: Competent clinical management of nonhuman primates has helped to assure the most effective use of these valuable animals. Advances in methods of anesthesia and analgesia have played an important role in ensuring their humane treatment. The wide range in body size and weight of nonhuman primates plays an important role in selecting an appropriate anesthetic, the route of administration, and dosage of the drug. Extrapolation of anesthetic or analgesic doses from one primate species to another should be done with caution because of differences in the responses of some species to certain agents. The authors purpose of this chapter is to provide the reader with a review of the literature on techniques, methodologies, and agents that have been reported in commonly used nonhuman primates, along with those that have been found to be effective by the authors.  In some instances in which there is little information available in the literature and for which the authors have had insufficient experience, non-peer-reviewed information has been obtained from knowledgeable clinicians by personal communication. The overall goal is to provide veterinarians and investigators with information that will help ensure that nonhuman primates are provided with optimal anesthesia and analgesia during their use as research subjects.

PREOPERATIVE EVALUATION: Nonhuman primates with induced hypertension may be less tolerant to repeated doses of ketamine and might be better managed with volatile anesthetics such as isoflurane and halothane. Although the optimal fasting time in nonhuman primates has not been established, it is conventional practice to fast primates for at least 12 hours in order to decrease the risk of pulmonary aspiration. Exceptions to this are the Callitrichidae (marmosets and tamarins) and other small species that generally are fasted only 6 to 8 hours to help avoid perioperative hypoglycemia.

In situations requiring emergency surgery or in pregnant animals in which gastric emptying is delayed, inclusion of H2 antagonists may reduce the risk of aspiration pneumonia by blocking the histamine-induced secretion of gastric fluid. The addition of H2 antagonists such as cimetidine (10 mg/kg) or ranitidine (1.5 mg/kg) 30–40 minutes before induction was shown to protect against aspiration pneumonia in Papio spp.

ANTICHOLINERGIC DRUGS: The addition of atropine (0.02–0.05 mg/kg) will effectively reduce xylazine- and fentanyl-induced bradycardia. When an antisiallagogue effect is desired, glycopyrrolate (0.0005–0.01 mg/kg) is preferable to atropine because it is twice as potent and has a longer duration of action. Noteworthy is that atropine possesses arrhythmogenic properties and may predispose nonhuman primates to ventricular tachycardia and bigeminal patterns.

PARENTERAL ANESTHETICS: Ketamine has a wide margin of safety in nonhuman primates, and it has been used in dosages varying from 5 to 20 mg/kg IM in many species as an agent for restraint and induction for subsequent administration of other injectable or gaseous anesthetics. Leukocyte and lymphocyte counts and total plasma protein levels were reduced in the ketamine-treated animals. Bennett et al. (1992) reported similar findings with significant decreases in erythrocyte, lymphocyte, and total leukocyte counts, hemoglobin, hematocrit, and serum concentrations of glucose, total protein, cholesterol, and albumin. Ketamine produced no significant changes in mean arterial blood pressure, plasma insulin, glocuse, or cortisol concentrations. Ketamine (7 mg/kg) and xylazine (0.6 mg/kg) given to M. mulatta, varying in weight from 1 to 11 kg, provided adequate anesthesia for cisternal and lumbar spinal puncture, insertion of urinary catheters, tattooing, and digit amputations. However, xylazine or xylazine combined with ketamine produced statistically significant decreases in mean arterial blood pressure and heart rate compared to animals given ketamine alone.


Ketamine-medetomidine has been successfully used to anesthetize P. troglodytes, medetomidine (30–60 µg/kg) IM and ketamine (2–6 mg/kg) IM produced a rapid induction, prolonged and stable immobilization excellent relaxation, and calm recovery.

Advantages of the ketamine-medetomidine combination over ketamine alone were better muscle relaxation and a lengthened period of anesthesia. Another advantage of combining medetomidine with ketamine is that medetomidine can be reversed with atipamezole, a specific α2-antagonist. In S. sciureus, 100 µg/kg of medetomidine given either IM or SC facilitates mask induction with isoflurane. The combination of ketamine (5 mg/kg IM) and medetomidine (100 µg/kg IM), produced excellent sedation and muscle relaxation in Cecopithecus aethiops and Papio species.

The addition of diazepam to ketamine eliminates excessive involuntary movements and helps maintain adequate immobilization. The combination of ketamine (10 mg/kg) and diazepam (0.2 to 0.35 mg/kg) given IM has been reported to produce effective restraint in an adult male Papio species. In S. sciureus, ketamine (15–20 mg/kg) and diazepam (1 mg/kg) given IM provide light to moderate anesthesia. Midazolam offers certain advantages over diazepam. Compared to diazepam, it is better absorbed after IM injection, provides more effective anxiolytic sedation, and has a shorter elimination half-life.

Telazol is a 1:1 combination of the dissociative anesthetic tiletamine and the benzodiazepine tranquilizer zolazepam. In juvenile M. mulatta, the minimum dosage for restraint is 1.5 mg/kg IM and 3.0 mg/kg for anesthesia sufficient for minor surgical procedures. Telazol provides a rapid onset and smooth recovery, and with the exception of depressed myocardial contractility, it has minimal cardiopulmonary effects. At 4 to 6 mg/kg IM, chemical restraint is achieved for about 45 to 60 minutes in M. mulatta, M. nemestrina, M. arctoides, and P. papio. Telazol given to P. troglodytes at 3–5 mg/kg IM provides sufficient chemical restraint. The occurrence of cyclohexylamine-induced seizures is nearly eliminated in comparison to ketamine.

Propofol provides a smooth induction with adequate muscle relaxation sufficient for procedures of short duration. Because rapid clearance of propofol contributes to a relatively fast awakening, repeated boluses of 2–5 mg/kg IV can be administered to extend the duration of anesthesia without delaying recovery. Unlike other intravenous agents, propofol is formulated in an emulsion of soybean oil, glycerol, and egg lecithin which readily supports bacterial growth. It is important that sterile techniques be practiced when this agent is used in nonhuman primates.

Prior to the general use of inhalant anesthetics in veterinary medicine, pentobarbital was almost exclusively used to anesthetize nonhuman primates. The major difficulties with pentobarbital are a severe respiratory depression at high dosages necessary for adequate analgesia, an inability to modulate the depth of anesthesia well, and a very long period of recovery from anesthesia. The usual dosage in nonhuman primates for pentobarbital, without the use of other agents, is 20–30 mg/kg IV.

Opioids have been used in nonhuman primates to reduce the requirement for inhalational anesthetic and to enhance intraoperative analgesia during balanced anesthesia. In the authors’ experience, fentanyl is a valuable supplement to inhalational anesthesia for cardiovascular procedures in Old World primates. It can be administered either as an intravenous bolus (5 to 10 µg/kg) or as a continuous infusion (10 to 25 µg/kg/hr) in combination with a low inspired concentration of isoflurane with minimal effects on heart rate and blood pressure.

Muscle relaxants are not anesthetics or analgesics and should only be used in fully anesthetized animals. Used as an adjunct in adequately anesthetized nonhuman primates, they can facilitate mechanical ventilation and reduce skeletal muscle tone during surgery. The authors use pancuronium (0.08–0.1 mg/kg IV) and vecuronium (0.04–0.06 mg/kg IV) to produce muscle relaxation during maintenance of inhalational anesthesia.

INHALATIONAL ANESTHESIA: The induction of anesthesia in most nonhuman primate species is usually initiated with ketamine (5–10 mg/kg IM) to provide chemical restraint and intravenous access. As an alternative to thiopental, the authors have found that propofol given at 2–5 mg/kg IV as a bolus followed by additional amounts to effect provides a very satisfactory and smooth induction in macaques and Papio spp. Isoflurane is a widely used inhalational agent in nonhuman primates and is the anesthetic of choice of the authors for most applications. Isoflurane, unlike halothane, does not sensitize the myocardium to the arrhythmogenic properties of circulating catecholamines. Heart rhythm remains stable with isoflurane, and based on the authors’ experience, ectopic cardiac beats are very uncommon in normocapnic nonhuman primates. Isoflurane produces minimal depression of cardiac output, but there is a dose-dependent decrease in blood pressure due to reductions in systemic vascular resistance. The hypotension is especially pronounced if isoflurane is mask-induced at inspired concentrations of 3–4% or when animals are maintained at or above 2%.

INTRAOPERATIVE MONITORING: Intraoperative monitoring provides the means to assess physiological function during anesthesia and to ascertain the proper functioning of anesthetic equipment. Heart rhythm and rate are best evaluated by displaying the electrocardiogram of the animal on an oscilloscope. Lead II is commonly used for the detection of cardiac dysrhythmia because it produces an easily recognizable P wave and depicts the relationship of atrial to ventricular depolarization. The authors find that an intravenous bolus of lidocaine (1.0–2.0 mg/kg) followed by lidocaine infusion (20-500 µg/kg/min) is helpful in suppressing recurring premature ventricular contractions. Indirect arterial blood pressure can be measured by placing a pediatric cuff on the lower arm or leg of the nonhuman primate. Direct arterial pressure monitoring is achieved by percutaneous cannulation or cutdown of the femoral artery in small nonhuman primates.

Measurements of cardiac output and calculation of systemic and pulmonary vascular resistance can be obtained with a pulmonary artery catheter (Swan-Ganz). The Swan-Ganz catheter is essential for assessment of cardiac function, preload volume status, and responses to therapeutic interventions during major cardiovascular surgery. Assessment of oxygenation and ventilation during the administration of anesthetics is essential. The color of the mucous membranes is the simplest method to ascertain adequacy of oxygenation. Pulse oximetry provides continuous measurement of arterial oxygen saturation. Because the tongue site seems to be less influenced by intraoperative conditions such as hypothermia or hypotension, the authors find it preferable to an ear site. It is well recognized that the measurement of expired CO2 is the single most effective method of determining airway patency and adequacy of ventilation. End-tidal CO2 monitors sample gas from the airway of an animal, usually at the site where the breathing circuit is connected to the endotracheal tube. In addition to displaying CO2 levels, it also generates a CO2 waveform called a capnogram.

Anesthetic depth is usually assessed by monitoring a variety of parameters.  It is not uncommon for a nonhuman primate to lose a significant amount of body heat during anesthesia and surgery. Intraoperative monitoring of body temperature is routinely performed by inserting a temperature probe into the esophagus or rectum and connecting it to the monitor. The drawback of rectal temperature is that it does not accurately reflect blood or “core” temperature when changes in temperature are very rapid. Urinary output is a direct indicator of renal function and serves as a useful guide of intravascular volume status.

INTRAOPERATIVE SUPPORT: Infusion of crystalloid solutions during surgery helps to maintain normovolemia necessary for adequate tissue perfusion. For minor procedures in nonhuman primates, administration of isotonic electrolyte solutions such as lactated Ringer’s solution at the rate of 5–10 ml/kg/hr is sufficient to maintain normal fluid composition. Minor to moderate blood loss can be replaced with crystalloid solutions given in the amounts equal to about three times the amount of blood loss. If the hematocrit falls below 20%, blood is usually administered as part of the replacement solution. The authors consider phenylephrine as the drug of choice in treating isoflurane-induced hypotension. A 1-to-2 µg/kg bolus of phenylephrine, followed by an infusion of 0.5-1.0 µg/kg/min, will elevate blood pressure by increasing systemic vascular resistance. For macaques and Papio spp., when hypotension is accompanied by bradycardia, 1.5- to 2.5-mg intravenous bolus of ephedrine, repeated if needed will increase blood pressure and improve cardiac output. During cardiovascular collapse characterized by decreased cardiac output and markedly reduced blood pressure, dopamine and norepinephrine infusions can be used.

POSTOPERATIVE CARE: Postoperative monitoring ensures prompt recognition of post-surgical complications and helps provide for an overall safe recovery from anesthesia. Physiological disorders most commonly encountered during postoperative recovery include pulmonary and circulatory complications, hypothermia, and pain.

It is not uncommon for nonhuman primates to vomit when they emerge from anesthesia. Extubation should be delayed until the animal regains the swallowing reflex or other signs of voluntary movement. If vomiting occurs after extubation, the animal should be placed in a prone position with its head lowered to avoid aspiration of the vomitus and the oropharynx suctioned. Before extubation, the oropharynx and trachea are thoroughly suctioned to clear secretions and blood that may have accumulated during surgery. Suctioning of the trachea is particularly important for smaller nonhuman primates because respiratory passages can be easily obstructed with bronchial secretions. Animals may require careful clinical evaluation for inadequate surgical hemostasis.  Hypotension and tachycardia are common circulatory complications associated with the early postoperative period. Residual effects of anesthetics and inadequate replacement of blood lost during surgery are often causes for hypotension. Postoperative hypothermia is frequently encountered during a surgical procedure. Severe hypothermia may delay awakening by reducing metabolism and excretion of anesthetic drugs. Hypothermia and associated shivering should be treated with warming lights or heating blankets to raise the body temperature. Space heaters may be used to preheat the recovery area.

Pain is a predictable response as the effect of anesthetics dissipates in the early postoperative period. The goal of postoperative pain management is, on the one hand, to decrease an animal’s experience of a noxious stimuli, and on the other hand, to maintain normal physiological and cardiovascular stability. The drugs available to treat nonhuman primates can be broadly divided into two groups: nonsteroidal anti-inflammatory drugs (NSAID) and opioids. The authors have also used the injectable NSAID, ketorolac (15–30 mg IM in macaques and Papio spp.), to provide analgesia for moderate postoperative pain. The traditional management of pain usually consists of opioid administration given either intramuscularly or intravenously.

Effective postoperative analgesia can be provided by 1–2 mg/kg morphine IM or SQ every 4 hours, 0.15 mg/kg (Old World primates) and 0.075 mg/kg (New World primates) oxymorphone IM every 4–6 hours, or 2–4 mg/kg meperidine IM every 2–4 hours. Oxymorphone is often considered to be the analgesic of choice in nonhuman primates because it provides effective postoperative pain relief without producing noticeable respiratory depression. For mild to moderate postoperative pain, oral codeine plus acetaminophen or other oral opioids are given at 4-hr intervals for 24 to 48 hours. Oxycodone appears to be more effective and better tolerated. Opioid agonist-antagonists (buprenorphine and butorphanol) have been used to provide postoperative analgesia in nonhuman primates. Buprenorphine (0.01 mg/kg IM, IV) has been recommended for use in nonhuman primates. The long duration of effect (6–8 hr) and relative absence of respiratory depression make buprenorphine an attractive alternative to other analgesia regimens. In case of potential overdose with opiate analgesics, naloxone can be of invaluable assistance. The usual dose of naloxone is 0.1–0.2 mg IV, repeated as needed. Naloxone given in the lower dosage range may reverse the respiratory depression without completely reversing analgesia.

QUESTIONS

1. T/F Extrapolation of anesthetic or analgesic doses from one primate species to another should be done with caution because of differences in the responses of some species to certain agents?

2. What type of anesthesia should be used in Nonhuman primates with induced hypertension that are less tolerant to repeated doses of Ketamine?

3. Which species of NHP’s are generally fasted only 6 to 8 hours (instead of 12 hours) to help avoid preoperative hypoglycemia?

4. T/F Atropine possesses arrhythmogenic properties and may predispose nonhuman primates to ventricular tachycardia and bigeminal patterns?

5. T/F Ketamine produced significant changes in mean arterial blood pressure, plasma insulin, glucose, or cortisol concentrations?

6. Which specific α2-antagonist is used to reverse medetomidine? 

7. Name a drug that can be used in conjunction with ketamine to eliminate excessive involuntary movements and helps maintain adequate immobilization.

8. T/F Telazol provides a rapid onset and smooth recovery, and with the exception of depressed myocardial contractility, it has minimal cardiopulmonary effects.

9. Which anesthetic is formulated in an emulsion of soybean oil, glycerol, and egg lecithin and requires that sterile techniques be practiced when this agent is used in nonhuman primates?

10. Why is fentanyl a valuable supplement to inhalation anesthesia for cardiovascular procedures in Old World primates?

11. Which EKG lead is commonly used for the detection of cardiac dysrhythmia because it produces an easily recognizable P wave and depicts the relationship of atrial to ventricular depolarization? 

12. Which IV drug is helpful in suppressing recurring premature ventricular contractions?

13. What type of pulmonary artery catheter is recommended to measure cardiac output and calculate systemic and pulmonary vascular resistance?

14. T/F Pulse oximetry provides continuous measurement of arterial oxygen saturation.

15. What is the drug of choice in treating isoflurane-induced hypotension?

16. T/F Hypertension and bradycardia are common circulatory complications associated with the early postoperative period.

17. Name 2 goals of postoperative pain management. 

18. What analgesic used in nonhuman primates provides effective postoperative pain relief without producing noticeable respiratory depression?

19. What opioid agonist-antagonist is used for NHP’s because of its long duration of effect (6-8 hours)?

20. Which short-acting antagonist given in the lower dosage range may reverse the respiratory depression caused by buprenorphine or butorphanol without completely reversing the analgesic effects.

Chapter 12:  Anesthesia and Analgesia in Dogs, Cats Ferrets

Chemical Restraint

1. Name two alpha-2-adrenergic agonist used in dogs.

2. Minor procedures require _________.

3. Ketamine (10-20mg/kg IM) is used in cats for _______, _______lasting _____minutes.

4. Xylazine (2.2 mg/kg IM) and medetomidine (0.03mg/kg IM) have similar ______________ and ____________ effects lasting _________minutes.

5. The maximum dose of acetylpromazine used to tranquilize dogs and cats is _____________.

6. Innovar-Vet (fentanyl-doperidol 0.05ml/kg IM) in dogs causes _________ and _______ lasting about ______minutes.

7. Acetylpromazine (0.05-0.1mg/kg IV, SC, IM) causes ___________ in dogs and cats.

	8. Fill in the chart on chemical restraints

	Drug
	Dog
	Cat
	CNS Effect
	Duration
	Use

	
	X
	X
	tranquilizer
	__ minutes
	

	Xylazine 
	
	
	__________ and ___________
	 __ minutes
	Sedation, analgesia

	
	X
	
	Sedation/alpha adrenergic agonist
	1 hour
	_______, ________

	
	
	X
	anesthetic
	45 minutes
	Restraint, anesthesia

	Fentanyl-doperidol
	
	
	____________ and _____________
	__ minutes
	________ and _______

	
	
	
	
	
	


Inhalants

9. Induction of anesthesia using ______ or ______ requires good judgment, ______ and finesse.

10. _____ and ______ are two volatile anesthetics used in mask and chamber induction. 

11. Methoxyfluorane is not suitable for mask and chamber induction due to ________ resulting in prolonged transition from awake to asleep and delirium.

12. Masks should fit well enough to minimize ________ and leakage of anesthetic gases.

13. Ill fitting masks will _______ and _________.

14. Struggling in animals cause _________.

15. _______ may be needed for restraint prior to mask induction. 

16. Excitation during induction can lead to arrhythmias due to _______.

17. Ventilatory insufficiency results from __________.

18. Induction delirium may be accompanied by __________.  

19. _______  animals can be easily and dangerously excited. 

20.    ________ ______ should be minimized during induction.

21. ________ is the last sensation to succumb to anesthetic depression, therefore, minimize _______________.

22. Two basic approaches to mask induction are 1. _________ or 2. _________

23. Which of the two approaches to mask induction is preferred?

Intubation

24. _______ is a fundamental of safe anesthetic management.

25. What species are used in training personnel in pediatric intubation techniques and why?

26. Adequate anesthetic depth decreases the risk of _______ and _______.

27.  _____ can be used to minimize laryngospasms in cats, but _____ causes methemoglobinemia and should be avoided.

28. When intubating dogs and cats, the ______  position reduces the risk of _________ and _________

29. _______ can cause ischemia, necrosis or rupture of the trachea. 

Preanesthetics

30. Name 5 procedures that increase the vagal parasympathetic nervous system tone. 

31. Name two types of vagotonic drugs that increase vagal tone. 

32. ______ prevent bradycardia and decrease salivary and respiratory secretions.

33. Two common anticholinergic drugs used in dogs and cats are_________. 

34. T/F – Glycopyrrolate raises heart rate more than atropine, while atropine provides more 

control over salivation and has a longer duration of action. 

35. Two risks associated with anticholinergic drugs are ________ and _________

36. ______ and ______ are frequent  undesirable effects of  _______, the most popular preanesthetic tranquilizer. 

37. _______ provides more rapid recovery and is less hypotensive than acepromazine

38. ___________, a water-soluble benzodiazipine, is better absorbed than valium and less painful on IM injection.

39.  ________ is a sedative and short acting analgesic.

40. ________ is an almost pure sedative

41. Alpha-2-adrenergic agonist side effects are ________ and _______ with rare occurrence of second degree heart block

42. Pretreatment with _______ prevents bradycardia caused by ______ but does not prevent decreased cardiac output. 

Anesthesia Chapter 13:  Sheep and Goats

Questions

 

1.  Why have sheep and young cattle been used in cardiopulmonary research?

2.  Name 3 zoonotic diseases of concern in ruminants.

3.  ______________ is the causative agent of Q-fever.

4.  The contagious ecthyma virus is an example of a _____ virus.

5.  Name the 2 species of Brucella that are found in ruminants and can cause disease in humans.

6.  T or F:  Movement of ruminants between states is controlled?

7.  Name 3 Clostridial species of concern in ruminants.

8.  Restraint in _____ or _____ recumbency prevents ruminants from belching gas which can lead to bloat.

9.  Bloat in ruminants can be minimized by withholding food for ____ to ____ hours.

10.  Name 2 methods for relieving bloat in anesthetized ruminants.

11.  Why should nitrous oxide be avoided in ruminants?

12.  The use of what type of ventilation can help to prevent hypoventilation in ruminants?

13.  Name and describe 2 types of regurgitation seen in anesthetized ruminants.

14.  Name 3 things that can be done to prevent aspiration pneumonia during long term anesthesia of ruminants.

15.  Name 2 compounds that can be used to reduce the amount of saliva produced by ruminants prior to intubation 

16. Name three potential causes of post-anesthetic myopathy in ruminants

17. Name four superficial veins suitable for catheterization in ruminants.

18. Name a superficial artery that can be used for catheterization in ruminants.

19. Access to the carotid and femoral arteries is best achieved via a __________ procedure.

20. Lidocaine and mepivicaine are examples of ____ onset and _____ duration local anesthetics. 

21.  Bupivacaine is an example of _____ onset and _____ duration local anesthetic.

22.  Name some clinical signs associated with local anesthetic toxicity in ruminants.

23.  How is local anesthetic toxicity treated in ruminants?

24.  A local block for dehorning of sheep and cattle involves blocking the ______ nerve while in goats the _____ and _____ nerves are blocked.

25. An epidural involves deposition of local anesthetic into the _______ space while a spinal involves deposition of local anesthetic into the _______ space.

26.  Lumbosacral administration of local anesthetics can result in hindlimb _______.

27.  T or F:  A high spinal anesthetic can result in intercostals muscle dysfunction.

28.  Name 6 factors that affect the extent of spinal anesthesia

29. Acepromazine is an example of a __________ tranquilizer.

30. T or F:  Acepromazine when used alone provide analgesia.

31. Acepromazine administration results in mild peripheral __________ which can lead to hypotension.

32. Name 3 alpha 2 adrenergic agonists.

33. T or F:  Xylazine provides dose dependent sedation but does not provide analgesia.

34.  Name 3 cardiovascular side effects seen with xylazine administration.

35.  T or F:  Xylazine administration increases peripheral vascular resistance.

36.  Midazolam and Diazepam are examples of what family of anesthetic agents?

37. Name the benzodiazepine antagonist available for reversing midazolam.

38.  T or F:  Benzodiazepines can cause excitement in ruminants

39. Tor F:  At low doses pentobarbital acts as a sedative

40.  Name the active metabolite of chloral hydrate.  Where is this compound produced?

41.  T or F: Chloral hydrate can be administered IM or SC.

42.  T or F:  There is significant variability in the analgesic and sedative response to opiates in ruminants.

43.  What route of administration helps to reduce this variability?

44.  Rapid elimination of pentobarbital is due to what type of metabolism?

45.  Thiopental induction is advantageous because its use results in  _____ onset, _______ duration of action and _______ recovery.

46.  T or F:  Recovery from thiopental is the result of liver metabolism

47.  T or F:  Thiopental is irritating if administered perivascularly

48.  What drug has the shortest elimination half-life of any parenteral anesthetic drug in sheep?

49. Name 2 adverse clinical events that can result from bolus administration of propofol.

50.  True or False:  Propofol crosses the placental barrier.

51.  Why does ketamine have a short duration of action?

52.  The use of ketamine _________ heart rate, cardiac output and blood pressure.

53.  Name the antagonist for medetomidine.

54.  T or F:  Telazol produces more profound anesthesia than ketamine-diazepam.

55.  Guaifenesin is an example of a centrally acting _________.

56.  Name 4 methods for intubation of ruminants

57.  T or F:  Administration of inhalant anesthetics results in increased arterial pressure, cardiac output and ventilation.

58.  What three drugs are in “triple drip”?

59.  Name three parameters that can be used to monitor anesthetic depth in ruminants.

60.  A systemic blood pressure value below ______ mm Hg can result in inadequate tissue perfusion and decreased urine output.

61.  Name 2 techniques for monitoring ventilatory function.

62.  Name 3 situations where blood glucose should be monitored during procedures.

63.  Name 3 drugs that can be used to treat hypotension.

64.  When is behavior associated with pain most likely to be evident in ruminants?

65.  Name some signs associated with pain in ruminants.

66.  T or F:  There are no biochemical markers of pain perception described in ruminants.

67.  Name 3 advantages of preemptive analgesia.

68.  T or F:  fentanyl is a mixed mu agonist/antagonist

69.  Name 3 nonsteroidal anti-inflammatory drugs (NSAIDS) used in ruminants

70.  NSAIDs inhibit __________ which facilitates conversion of arachidonic acid to prostaglandins.

71.  Name 3 alternative methods of providing analgesia to ruminants.

 
Chapter 14.  Anesthesia and Analgesia in Swine
Questions

1. True or False.  Domestic pigs are classified as Sus scrofa domestica, while miniature pigs are classified as Sus scrofa exotica.

2. What factors should be considered when selecting anesthetic agents and their method of delivery?

3. What sites are acceptable for giving large volume IM injections?

4. Where should small volume IM injections be given?

5. Why is it difficult to give large volumes of SC fluid in the pig?

6. What is the most common site for IV injections?

7. What vein is located on the cranial aspect of the foreleg between the elbow joint and the carpus?

8. This vein will collapse and become inaccessible if blood flow through it is occluded and the skin is rotated laterally (technique commonly used in the dog).  What vessel is it?

9. What is the best way to restrain a pig?

10. What anatomical structure can make endotracheal intubation difficult in the pig?

11. What size endotracheal tube should be used for swine over 50 kg of body weight?

12. What is the primary advantage of using nitrous oxide in swine?

13. In swine, what is the halothane MAC?

14.   True or False.  Halothane is a myocardial depressant.

15. In adult swine what happens to the heart rate when given halothane?

16. In neonatal swine what effect does halothane have on the heart rate?  

17. What is the effect of halothane on coronary vascular resistance?

18. Isoflurane has a (lower, higher) blood gas solubility than halothane.

19.  In swine, which inhalation agent has the greatest margin of cardiovascular safety?

20. What hemodynamic changes are seen in newborn swine given isoflurane?

21.  Unlike (enflurane, halothane) isoflurane does not produce seizure activity in swine

22. Which inhalation agent is preferred in liver surgery in swine?

23.  True or False.  Enflurane is a less potent myocardial depressant than isoflurane.

24.   Characterize the liver after prolonged anesthesia with desflurane.

25.  What is used as an index of desflurane metabolism?

26. What class of tranquilizers produces an alpha-adrenergic blockade at higher doses?

27.   What is the most commonly used phenothiazine derivative used in swine?

28.   What class of tranquilizers is associated with hypothermia with prolonged use in the swine?

29. Which benzodiazepine tranquilizers are commonly used in swine?

30.   True or False.  Droperidol, fluanisone, and azaperone are anticholinergics that are always used in combination with other drugs.

31.   Which alpha-adrenergic agonist agents are used in swine?

32. Give the class of drugs used to dry oral secretions of the oral cavity and to provide a vasolytic effect during endotracheal intubation.  What two drugs in this are used in swine?

33.   What are the most commonly used injectable anesthetic agents in swine?  Name a drug in this class.  When performing major surgery, can this drug be used as a sole agent if given as an IV infusion?  Why or why not?

34.  In regards to barbiturate use in swine, why is it recommended that a dilute solution be used for IV bolus injections?

35.  True or False.  Thiamylal and thiopental are intermediate acting barbiturates.  

36.   What are the advantages to using high-dose opioid anesthetic techniques in swine? 

37.  What agents are most commonly used for opioid infusion techniques?

38.  What agent is used to reverse opioids?

39.   What is regional anesthesia?

40.  Alphaxalone and alphadolone are  _____.  Their use with ______ is contraindicated.

41.   What is the focus of intraoperative monitoring?

42.   List two drugs that can be used to prevent cardiac arrhythmias secondary to manipulation of the heart during cardiac surgery.

43.  ________ is more effective than drugs in the event of ventricular fibrillation or cardiac asystole.

44.   What is the normal heart rate in the pig?

45.  List the indicators of a surgical plane of anesthesia for pigs.

46.   Which vessels are more accessible for direct blood pressure monitoring.

47.   Why are pigs more prone to hypothermia?

48.   True or False.  Malignant hyperthermia is a genetic disease seen mainly in miniature pigs induced by volatile inhalation anesthetics

49.    What is the first cardinal sign of malignant hyperthermia?

50. What drugs are considered triggers for malignant hyperthermia?

51.  What is the drug of choice for the treatment and prevention of malignant hyperthermia?

52.   Define cardiopulmonary bypass.

53.    The sow has a _____ ________ type of placentation and most anesthetics (can, can’t) cross the placental barrier.

Chapter 15  Anesthesia and Analgesia in Nontraditional laboratory Animal Species

 

Questions

 

1. To what order do the armadillos belong? 

2. Large rodents may be fasted for 24 hours prior to surgery without fear of hypoglycemia.  T/F 

3. An anesthetic regimen of tiletamine-zolazepam and sodium pentobarbital constant rate infusion produces what response in auditory evoked potentials in the chinchilla?  
a. None 

b. Upward 

c. Downward
4. Richardson’s ground squirrels are adequately anesthetized for surgery by what of the following anesthetics? 

a. Ketamine 86 mg/kg 

b. Fentanyl 52 ug/kg – droperidol 2.5 mg/kg 

c. Sodium pentobarbital 50 mg/kg 

d. Ketamine 86 mg/kg xylazine 11 mg/kg
5. Alpha chloralose can be administered IP for survival surgeries.  T/F 

6. Barbituates, except sodium pentobarbital, are all alkaline and irritating when given other than intravenously.  T/F 

7. Marsupials such as the North American opossum Didephis virginiana are utilitzed in studies of: 

a. Sphincter activity 

b. Pancreatitis 

c. Fetal development 

d. All of the above
8. Alpha chloralose is not useful for anesthetizing marsupials for studies on sympathetic nerve activity because it interferes with sympathetic synaptic transmission. 
9. Armadillos are used for studies on leprosy. T/F 

10. The anesthetic of choice in shrews is: 

a. halothane 

b. fenanyl droperidol 

c. isofluorane 

d. hypothermia
11. What drug(s) cause(s) hemodilution in bats? 

a. Pentobarbital 

b. Alpha chloralose 

c. Both
 

12. Primary bronchi of birds connect to cranial or caudal pulmonary air sacs? 

13. Birds have complete tracheal rings, so cuffed ET tubes should be used.  T/F 

14. Fluid maintenance levels for a bird are: 

a. 25 ml/kg/day 

b. 50 ml/kg/day 

c. 100 ml/kg/day 

d. 75 ml/kg/day
15. Isoflurane is the anesthetic of choice in birds, though it lowers the threshold for electrical fibrillation in chickens. T/F 

16. Chicken embryos can be anesthetized by which of the following methods: 

a. Drill a hole in the shell, inject ketamine 

b. Drill a hole in the shell, pass 1% halothane over it 

c. Hypothermia 

d. Drill a hole in the shell, inject ketamine/xylazine
17. K opiod receptors in chickens are the predominant type, so butorphanol may be a more effective analgesic than morphine. 

18. Isofluorane can cause hypoventilation in ducks. T/F 

19. 2% lidocaine is not associated with anesthetic death in ducks. T/F 

20. Yohimbine is effective in reversing the effects of ketamine xylazine in 

a. All of the following 

b. Turkey vultures 

c. Zebra finches 

d. Budgerigars
21. Why should you not recover a reptile from anesthesia at a significantly warmer temperature than it was anesthetized at? 

22. Lizards and snakes have complete tracheal rings, and turtles and crocodilians have incomplete ones.  T/F 

23. What reptiles have a complex lung similar to mammals? 

a. Crocodilians 

b. Chelonian 

c. Squamata
24. Boids and colubrids have the respiratory portion of the lung caudal to the heart, cranial to the liver, and viperids and elapids have a respiratory portion of the lung cranial to the heart.  T/F 

25. Dorsal recumbency in turtles can lead to visceral compression of the lung and decreased tidal volume, which can be alleviated via assisted ventilation at 4-6 bpm. T/F 

26. What reflex can be reliably lost at a surgical plane of anesthesia in snakes? 

27. Is acepromazine effective in emydids, who lack benzodiazepine receptors? 

28. In what species are sensory nerve functions abolished during hypothermia? 

a. Leopard frogs 

b. Trout 

c. Caiman 

d. Cats
29. Is hypothermia an appropriate anesthetic regimen for poikilotherms? 

30. What anesthetic regimen is preferred in snakes and lizards: inhalant or injectable? 

31. What total cumulative dose of ketamine is lethal in venomous snakes? 

32. What injectable drug provides smooth induction, minimal cumulative effect and reliable anesthesia in snakes? 

33. What reptiles are most susceptible to inhalation anesthetic overdose? 

a. Snakes 

b. Crocodilians 

c. Turtles 

d. Tortoises 

e. Lizards
34. What species of turtles are not effectively anesthetized with induction chambers? 

a. Sliders 

b. Snappers 

c. Box turtles 

d. All of the above 

e. None of the above
35. Tiletamine zolazepam provides surgical anesthesia in turtles.  T/F 

36. Crocodilians are routinely safely anesthetized with sodium pentobarbital.  T/F 

37. Analgesics effective in reptiles include: 

a. Morphine 

b. Buprenorphine 

c. Flunixin 

d. Meperidine 

e. Oxymorphone 

f. Pentazocine 

g. All of the above 

h. A, B, C, F
38. Immersion methods are effective in anesthesia of amphibians.  T/F 

39. Amphibian mucous skin secretions must be removed prior to surgery.  T/F 

40. Lungless salamanders breath through the skin, and are known as: 

a. Plethodontids 

b. Axolotls 

c. Tiger salamanders
41. The anesthetic of choice for amphibians is MS222.  T/F 

42.  MS222 must be buffered if acidic, or induction time is prolonged as the solution is ionized and non absorbable.  Which of the following solutions is appropriate? 

a. Sodium bicarbonate 

b. Dibasic sodium phosphate 

c. Sodium phosphate 

d. All of the above 

e. A and B
43. What other methods are appropriate for surgical anesthesia in amphibians? 

a. Isoflurane bubbled through water 

b. Halothane bubbled through water 

c. Benzocaine/ethanol in water 

d. Ketamine 

e. A, B only 

f. A,B,D 

g. A,B,C
44. What method is used to determine nociceptive threshold in frogs? 

45. Which is the most potent opiod in the leopard frog? 

a. Morphine 

b. Codeine 

c. Fentanyl 

d. Methadone
46. What level of anesthesia is appropriate for sampling skin and blood? 

a. Stage 1, plane 2 

b. Stage 2, plane 2 

c. Stage 3, plane 2
47. Why are IM injections into expaxial musculature not recommended in the fish? 

48. What is MS222 a derivative of? 

49. What physiologic effects have been  noted with MS222 anesthesia? 

a. Olfactory lesions in catfish 

b. Memory behavior in juvenile salmon 

c. Decreased liver glycogen 
d. Peroxide metabolism in fresh and saltwater fish 

e. None 

f. All
50. What is the most commonly used injectable anesthetic in fish? 

51. Which family of fishes have been found to produce opiate like hormones? 

52. What carries oxygen in the hemolymph of intevertebrates? 

53. What inhalant has been used to anesthetize spiders? 

54. Flynap (triethylamine) is fatal to mosquitoes.  T/F 

55. MgCL2 and succinylcholine are acceptable anesthetics for surgical procedures in invertebrates. T/F 

56. Opiod receptors have been identified in which of the following species of invertebrate animal: 

a. Snail 

b. Leech 

c. Slug 

d. Crab 

e. Cockroach 

f. Crickets 

g. None 

h. All
Chapter 16: Postoperative Support and Intensive Care

Questions:

1.      Why is postoperative care as one facet of adequate veterinary care so important?

2.      Who has the final authority for the provision of adequate veterinary care, including presurgical and postsurgical care?

a)      the IACUC 

b)      the Institutional Official 

c)      the facility manager

d)      the attending veterinarian

3.      Can responsibilities for postoperative care be delegated to somebody else than a veterinarian? 

4.      Name basic conditions of recovery areas after surgery!

5.      All of the following are adequate recovery areas, except:

a)      separate anesthesia recovery area close to the surgery suite

b)      rooms, runs, or cages where the animal will remain for the rest of the study that are easily accessible, clean, warm, comfortable etc.

c)      in the original home cages without any changes to the preoperative status

d)      in the original home cage with precautions for adequate surveillance, warmth, and safety

e)      intensive care units.

6.      The proper recovery environment should minimize animal anxiety, fear, and social stresses and optimize comfort and well-being. Name at least five factors that fulfill these objectives!

7.      Table I at page 381 lists equipment, supplies, and drugs that may be required in postoperative care of ICU settings. What does analeptic mean? Name 3 analeptic drugs!

8.      Why are general nursing care protocols desirable?

9.      SOP’s define how to perform a particular activity. What influences the degree of detail in a SOP?

10.  Ideally, trained veterinary personnel should be responsible for postoperative monitoring and for supportive and intensive care. However, research personnel may also perform such activities. Who is responsible for the training of scientists, animals technicians, and other personnel involved in the above mentioned activities?

a)      according to the AWA and 9CFR

b)      according to the Guide

c)      according to the PHS Policy on Humane Care and Use of Lab Animals

d)      according to the Guide for the Care and Use of Agricultural Animals in Agricultural Research and Teaching                                                          

11.  Personnel training can be achieved via a number of approaches, except:

a)      formal classes

b)      on the job training as an adequate member of the surgical/anesthesia team

c)      individual or small group practical training sessions under close supervision.

12.  Records of postoperative and intensive care unit care should be maintained as part of the animal’s medical record. Name three reasons why this is important!

13.  True/False: A general guideline for recordkeeping is that the type of record used should be appropriate for the species and procedure of concern and fulfill current regulatory requirements. 

14.  Name important information that should be included in those records!

15.  True/False: The style of the records of a particular research project is of paramount importance. 

16.  Who is responsible for the development of guidelines for postoperative care?

a)      the attending veterinarian

b)      the IACUC

c)      the institution 

17.  What are the three overlapping phases of the postoperative period?

18.  What are special considerations during recovery from anesthesia 

a)      in general important for all species

b)      rabbits, dogs, cats, and small pigs

c)      ruminants?

19.  What are useful observations during the long-term postoperative period?

20.  The monitoring and assessment of animal pain and the need for analgesic treatment is best accomplished by observation of the animal. What other additional parameters can help?

21.  Name nonspecific signs of pain, distress, and discomfort!

22.  List physiological indicators of pain or distress!

23.  What abnormalities regarding pattern and sounds can be observed/auscultated in animals experiencing respiratory difficulties?

24.  Define hyperpnea, polypnea, tachypnea, and dyspnea!

25.  Define hypercapnia (also hypercarbia called)! What can cause hypercapnia?

26.  What are reasons for hypocapnia and what effect has a PaC02 < 20 mmHg?

27.  What does a venous PCO2 reflect?

28.  What are normal ranges of PaO2 and PvO2?

29.  Explain the term venous admixture and list the four causes of it!

30.  Which three distinctly different aspects of cardiovascular function should be evaluated in order to obtain an overall assessment of CV effectiveness?

31.  Name the electrical abnormalities commonly encountered and there causes!

32.  How can the mechanical activity of the heart in a simple way be evaluated?

33.  What factors can induce decreased peripheral perfusion?

34.  In what way is central venous pressure (CVP) helpful to monitor during anesthesia?

35.  What are the determinants of arterial blood pressure? 

36.  What causes hypotension?

37.  Renal function is important to monitor during anesthesia. Urine output can be a valuable tool in assessing the adequacy of hydration, circulation volume, and visceral perfusion! What are reasons for oliguria or anuria?

38.  Intermittent or indwelling urinary catheters may be indicated for quantified urine collection for renal function tests or pharmacokinetic studies. Those catheters predispose to what conditions and how is it best avoided?

39.  The mental status, activity, and behavior of the patient should be monitored as a general index of animal welfare. What do the following symptoms/conditions suggest:

a)      light-reactive, mydriatic pupils

b)      light-reactive, miotic or unequal pupils with physiological nystagmus

c)      bilaterally unresponsive miotic or mydriatic pupils and the absence of physiological nystagmus +/- irregular breating pattern

d)      agonal gasps and apnea

e)      multiple cranial nerve dysfunction 

f)        decerebrate rigidity?

40.  What should be done when cerebral edema is suspected?

41.  Some animals, especially nonhuman primates, rabbits, and rodents, will remove conventional skin sutures, causing incisional trauma, dehiscence and associated complications. What can be done to prevent injury or self-trauma?

42.  Certain research procedures will necessitate the implant of devices such as catheters, recording leads, telemetry devices, flow probes, cephalic recording devices, and orthopedic implants. In addition to the specific care of the implanted device, often described as a part of the model, periodic monitoring of the animal should be performed. List parameters that should frequently be monitored!

43.  Identification and treatment of postoperative infections are important parts of patient monitoring and care. What are factors that increase the risk of infection and should receive special consideration in research protocols?

44.  Name the cardinal signs of infection/inflammation! 

45.  Localized wound infections may manifest as paraincisional cellulites or abscessation. Besides antibiotics, what treatment should be instituted?

46.  Consideration has to be given to species intolerances of particular antibiotic regimens. All of the following examples are true, except:

a)      Guinea pigs and hamsters are among the most sensitive to antibiotic-induced gastrointestinal disturbances,

b)      Certain antibiotics may be associated with enteric disturbances and death in rabbits but oral administration of ampicillin, low doses of lincomycin and the administration of erythromycin are well tolerated in rabbits,

c)      Penicillin, lincomycin, and erythromycin have reportedly caused gastrointestinal problems in guinea pigs and hamsters

d)      Antibiotics such as fluoroquinolones, trimethoprim/sulfonamides, chloramphenicol, and gentamycin are effective and well tolerated in guinea pigs.

47.  Why is adequate nutrition of the intensive care or postoperative veterinary patient an important component of supportive care?

48.  A number of equations are available to determine the energy needs of animals under differing conditions of activity, development, and disease. To calculate the total energy requirements a disease factor may be assigned for certain illnesses. True/False: The highest disease factor is used for burn or head trauma patients. 

49.  Significant deviations from average energy requirements are reported for a number of species. Some adult desert rodents, desert carnivores, and fossorial rodents have lower metabolic rates than those predicted for placental mammals as a group. True/False: Marsupial metallic rates are approximately 30% higher than those of the placental mammals.

50.  Methods of nutritional support can be enteral and parenteral. Name some examples for both ways of nutritional support!

51.  The placement of an indwelling vascular catheter may be required for the short-term administration of intravenous fluids and medications in the perioperative period. Name the most common sites for placement of peripheral venous catheters in the dog, cat, goat, sheep, calf, rabbit, ferret, monkey, pig!

52.  List other routes of administration of fluids and medication in small species where the intravenous route is usually not feasible!

53.  What is the device of choice for long-term administration of drugs/fluid or blood collections?

54.  Naturally occurring fluid loss can be divided into four broad categories: (1) whole blood loss, (2) predominantly extracellular fluid losses that have electrolyte compositions similar to that of the extracellular fluid compartment (ECF), (3) ECF fluid losses that are high in protein, and (4) pure waterlosses such as evaporation from the respiratory and skin surfaces. Name examples for (2) and (3)!

55.  List some clinical signs of a vascular volume deficit!

56.  The clinical sign of an interstitial fluid deficit is an increased tendency for the skin to retain its position after it has been lifted into a fold. An interstitial fluid deficit is expected in all categories of fluid loss except ………

57.  If a patient is judged to be vascular volume depleted, blood volume restoration therapy should be instituted. List the three different groups of solutions used for blood volume restoration!

58.  The volume restoration achieved by crystalloid fluids may be fleeting. How many percent of the crystalloid solutions remain in the vascular fluid compartment  30 min following their administration?

59.  When is the administration of hypertonic saline indicated?

60.  What are the criteria for colloid administration instead of crystalloids?

61.  What should be considered for blood transfusions?

62.  All of the following may be sings of a immunologic transfusion reaction, except:

a)      restlessness or acute collapse

b)      hypotension

c)      hypertension

d)      dyspnea, wheezing

e)      urticaria, fever

f)        hemoglobinemia or hemoglobinuria. 

63.  What should be considered when developing a fluid plan once the life-threatening hypovolemia and electrolyte imbalances have been corrected?

64.  How can deficits be determined?

Chapter 17:  Current Research in Anesthesia and Trends in Clinical Applications

Questions

1.  GABA stands for _____.   It is an (excitatory or inhibitory?) neurotransmitter.

2.  __ is the ion whose movement across the neuronal cell membrane is most affected by  GABA.

3.  Benzodiazepines (increase or decrease?) the potency of GABA.

4. Among the intravenous anesthetic agents, which of these enhance GABAA receptor function, as reflected by increased Cl - flux?


a)
benzodiazepines


b)
barbiturates


c)
steroids


d)
propofol


e)
all of the above

5. Glutamate is an (excitatory or inhibitory?) neurotransmitter.


6.
True or False.  The effects of _2 adrenergic agonists are known to be mediated through a pertussis toxin-sensitive G protein.


7.
True or False.  _2 agonists have little to no analgesic properties when administered epidurally. 


8.
_2 adrenergic receptors are found in all the following tissues EXCEPT:


a.
brain


b.
kidney


c.
vasculature


d.
lung


e.
liver


f.
skeletal muscle


g.
cartilage

9.  The functions of voltage-gated K+ channels in the brain include:


a. termination of the action potential


b. regulating neurotransmitter release


c. repolarizing the neuron


d. setting the resting potential.


e. all of the above


10.
True or False.  In the anesthetic Telazol, both tiletamine and zolazepam are excreted by the kidneys. 


11.
Flumazenil is a centrally acting antagonist of:


a)
Benzodiazepines


b)
Propofol


c)
Ketamine


d)
Barbiturates


12.
Sevoflurane and desflurane are (more or less?) soluble than isoflurane or halothane.


13.
Sevoflurane and desflurane are (more or less?) potent than isoflurane or halothane.


14.
True or False. Soda lime (Baralyme) will degrade sevoflurane and produce a toxic olefin breakdown product.

15.  True or False.  In computer-controlled drug delivery, intravenous  pumps can be programmed to infuse a drug according to pharmacokinetic data obtained from multicompartmental models, in order to rapidly achieve and maintain a steady state plasma concentration.

16.  The space between the spinal cord dura and the vertebral canal is the ____ space.

17.  Spinal, or intrathecal, anesthesia involves injecting local anesthetic in the ___ space.

18.  Compared to systemic administration, the epidural route requires (lower or higher) doses of opioids and _2-adrenergic agonists to achieve a similar effect.

19.  True or False.  Local anesthetics such as lidocaine and bupivicaine do not affect motor nerve function.

20.  Local anesthetics cause (vasodilation or vasoconstriction) in the

anesthetized region.

21.  Clonidine is in what class of drugs?

    a. benzodiazepine

    b. Opioid

    c. _2-adrenergic agonist


22.
True or False.  Substance P (SP) is an important

neurotransmitter in the nociceptive pathway.  


23.
True or False.  Neuraxial administration (epidural or

intrathecal) of opioids results in elimination of pain, with no side

effects. 
Anesthesia and Analgesia in Laboratory Animals: Chapter 1:  Pharmacology of Injectable Anesthetics

1. a
24. d,  

 2. b
25.  c

 3. b
26.  d

 4. a
27.  d

 5. True
28   a

 6. True
29.  c

 7.  c
30.  b

 8.  a
31.  a

 9.  c
32.  False

10 .a  
33.  a

11 .c
34.  False

12. c
35.  b

13. c

36.  d

14. b
37   d

15. c
38.  d

16. True
39.  a

17. True
40.  d

18. a
41.  a

19. d
42.  c

20. True
43.  c

21. True
44.  b

22. b
45.  b

23. a

Chapter 2 - Pharmacology of Inhalation Anesthetics

Answers:
1.   (b):  the rapidity with which the animal can be induced and recovered: page 30, right column

2.   (d):  the brain blood flow and blood solubility of the agent will determine the rate of equilibration:  page 30, right   column

3.   (c):  is directly related to the maximum concentration of volatile anesthetic than can be achieved in the inhaled volume:  page 31, left column

4.   (d):  correspondingly greater time will be required to bring brain tissue into equilibrium and anesthesia:  page 32, left column

5.   True:  the smaller the animal, all other things (temperature, healthy lung etc) being equal, will equilibrate more rapidly than the latter animals;  page 32, left column.

6.   (a):   uptake of anesthetic gas by the material of the anesthetic circuit:  page 33, right column

7.   False.  The smaller the animal, the rapid is equilibration.  Page 33, left column.

8.   (d).  the concentration of volatile anesthetic in the alveolar air that will produce analgesia in 50% of the   patients or in the same patient, 50% of the time.  Page 33, right column 
**** Be careful of this area. The lead off sentence says MAC produced immobility in 50% of the test subjects.  Three sentences further, MAC is defined as the alveolar concentration that produces analgesia to a noxious stimulus in 50% of the patients.  

9.    (a)  this anesthetic has the same potency in these species.  Page 34

10.  (c)  reduction = 1.5 degrees x 5% = 7.5% ([0.075 x  0.87] – 0.87 = 0.80%

11. (a) age, catecholamine releasers, other volatile anesthetics, and sedatives.  Page 34 –35

12. (b) the liver and kidney are targeted by halogen radicals.  Page 35, right side

13. (d)  gamma aminobutyric acid (GAMA).  Page 35 (right side)/36 (left sdie)

14. (b)  surgical anesthesia can not be effected without hypoxemia.  Page 36, right side

15. False.  Nitrous oxide is not soluble in blood or tissue fluids and equilibrium is achieve exceedingly rapidly.  Page 36, right side

16. (c)  the toxicity of the metabolic products even at low doses over long periods of time.   Page 37, left and right side

17. (d)  provides for both rapid induction and recovery from surgery.  Page 37, right side

18. (a)  isoflurane has less myocardial depressant activity than does halothane.  Page 38, left side

19. (d)  the gas mixture that is expelled at the end of expriation.  Page  39, left side

20. (a)  for sampling of several agents being used simultaneously.  Page 39, right side

Anesthesia and Analgesia in Laboratory Animals

Chapter 3

Answers:

1 (d)  cyclooxygenase

2 True

3 True

4 (a) PGE2

5 (b) cyclooxygenase

6 (d) mucin

7 (e) TXA2

8 (c ) kidney

9 (d) decreased hepatic metabolism; relatively alkaline urine

10 (b) serum albumin: distribution; metabolism and elimination

11 ( c ) phenylepherine

12 (b) the locus coeruleus

13 (e) mu

14 (a) delta

15 F.  Opioids are most effective for dull pain

16 True

17 ( c ) ruminants

18 (e) oxicam

19 (b) the spinal cord

20 (b)  ~80 times

21 (d) naloxone

Chapter 4 -  Paralytic Agents.

Answers:

1. True.  Page page 64

2. True.  See page 59.  

3. True.  See page 58

4. False.  Succinylcholine is a depolarizing antagonist but is NON-COMPETITIVE.  See page 59

5. True.  See page 69, Response of Different Muscle Groups to Stimulus.
6. False.  The ED95 is used for comparative purposes.  See page 68, Clinical Features of Neuromuscular Blockade.

7. True.  See page 63
8. d.  malignant hyperthermia…Remember dantrolene is supposed to be a specific antidote for this acute condition, though not mentioned in this chapter. 

9. a.  reflex tachycardia.  See page 63-64

10. d. aminoglycoside antibiotics.  See page 64-65

11. d.  calves and badgers.  Table IV, page 69.

12. b. jaw tone.   Theoretically, the skeletal muscles have been paralyzed though these facial muscles are more resistant to blockade.

13. e.  acetylcholine
Chapter 5:  Monitoring Anesthesia
Answers:

1. (b)  central nervous system, cardiovascular and respiratory systems

2. True

3. (d)  measuring central venous pressure

4. (b)  decelerating; is; does

      5.   (a)  administering an beta adrenergic agent

6.   True

7.   (e)  administration of ketamine (Sympathomimetic agent)

8.    False

9.   (d)  60 mm Hg (torr)

10.  (b)  69 mm Hg (torr)

11.  central venous pressure

12.  (c)   Tidal volume

13.  False.  A direct relationship usually applies:  The smaller the animal, the higher  the metabolic rate and the rapid is the breathing.

14.  (a)  increased partial pressure of carbon dioxide is the primary stimulus; oxygen decrease (hypoxemia) becomes a secondary stimulus)

15. (c) capnography

16.  (b)  the saturate of blood hemoglobin with oxygen

17.  (e)  percent

18.  (a)  the hypothalamus

19.  (a)  placing the animal on an electric blanket

Chapter 6:  Monitoring of  Analgesia.

Answers

1.
Nociception is the physiological response associated with noxious stimulation of pain receptors (nociceptors) and the processing of the information via specialized central nervous system pathways.

2.
False:  Pain is composed of both physical and psychological components

3.
False:  Chronic pain is defined as pain that persists beyond the normal time of healing and has also been defined as pain that exists beyond 6 months

4.
False, the liver and kidneys do not evoke visceral pain

5.
Hyperalgesia

6.
Allodynia

7.
Neuropathic

8.
  

a.
neuralgia

b.
dysesthesia

c.
hyperpathia

d.
phantom pain

9.
  

a.
opioid agonists

b.
local anesthetics

c.
NSAIDS

10.
 True

11.
False – the pain tolerance threshold is highly variable between subjects and also varies in the same subject at different testing points.

12.
 

a.
skin – rubbing, licking, biting

b.
thorax – reluctance to move, spreading of the front legs, shallow respirations

c.
abdomen – arched back, hunched posture, guarding, anorexia

d.
mouth/teeth – anorexia, excess salivation, rubbing, scratching, pawing

13.
True

14.
body weight, appearance, clinical signs, unprovoked behavior and response to stimulation

15.
partially closed eyelids, porphoryin staining around eyes and nose, increased aggression, increased vocalization when handled, licking/biting/scratching, guarding, reduced exploratory behavior, rough hair coat

16.
ocular discharge, protruding nictitans, photophobia, diarrhea, constipation, dull attitude, bruxism (tooth grinding), excessive grooming

17.
decreased alertness, stiff posture, panting, biting/licking/scratching, increased aggression, increased vocalization

18.
foot-stamping, lying with legs extended, swaying stance, decreased food intake, bruxism, guarding, depression, restlessness

19.
Heart rate, blood pressure, respiratory rate

20.
epinephrine, norepinephrine, cortisol, glucose, glucagon

21.
phosphorous, magnesium, testosterone, insulin

22.
False – the corneal and palpebral reflexes are unreliable indicators of anesthetic depth in rodents

23.
False – the pinnae reflex is more reliable than the pedal reflex in guinea pigs and rabbits.

24.
respiratory rate, rhythm and depth, heart rate and rhythm, and blood pressure

25.
True

26.
Simple reflex tests involve spinal reflexes only and do not evaluate higher CNS functions involved in pain perception

27.
1) The endpoint is not as well defined as simple reflex tests 2) the animal may “learn” the correct response after several trials and may react prior to perceiving pain and 3) performance can be affected by conditioning

28.
1) learned escape/avoidance paradigms 2) conflict (approach/avoidance) paradigms and 3) discrimination paradigms

29.
Formalin test, Carrageenan test, Freund’s complete adjuvant induced polyarthritis, abdominal writhing test, partial and/or complete peripheral denervation

30.
Formalin model:  Formalin is injected subcutaneously into the hindfoot resulting in prolonged pain.  The responses occur in two stages.  The first stage occurs immediately after injection but is of a short duration and is the result of direct activation of nociceptors.  In mice or rats, this stage involves holding up the foot and shaking it or biting and licking it.  The second stage begins 10 – 20 minutes after the injection and is of a prolonged duration.  This stage is related to the pain of inflammation.  The Carrageenan test involves injecting carageenan (a mucopolysaccharide extracted from Irish sea moss) subcutaneously into the plantar surface of the foot of a rat.  The injection produces an inflammatory response characterized by local hyperthermia and edema.  The degree of inflammation is measured by paw volume (edema) and temperature (hyperthermia).

31.
Autotomy (self-mutilation), guarding, licking or biting a paw, excessive grooming, vocalization and abnormal ambulation.

BB Anesthesia Chapter 7: Anesthesia Equipment: Types and Use

Answers

1). True.

2). False.  There are tube exchangers that are design to allow delivery of gases.

3). D).  Less Pressure, high volume cuffs reduce the chance of necrosis.

4). False. E tanks are designed for the mall machines.

5). c,b,d,e,a.

6). True.

7).  Diameter Index Safety System

8).   False. Designed for more precise control at low flow rates. Low flow on Lt/ High   on Rt.

9). CO2 and Nitrous Oxide. Weight of tank is used to determine gas remaining.

10). False. The oxygen flush valve works independently from the flowmeter.

11). True

12).  False.  APL valve has a male fitting that measures 19mm.  The breathing circuit is 22 mm.  This is to prevent misconnections.

13). True.

14).  D Desflurane has a higher vapor pressure.

15). Linearity is the relationship between the indicated output on the vaporizer and actual output at any given fresh gas flow rate.  This is impacted by physical factors such as temperature, pressure, fresh gas flow rate and carrier gas composition.

16) False. Precision-out-of- circuit vaporizers are.

17). T

18).  The total volume occupied by gas that is not losing oxygen or gaining carbon dioxide.

19) True.

20).  Mapleson D Circuit known as a Bain circuit

21). Piston-Type Ventilator/Barotrauma

22) T

23) False.  It is under these operating conditions that oxygen levels are difficult to judge.

24) False. Oxygen cannot be measured by infrared means.

Chapter 8, Design of Surgical Suites and Post-surgical Care Units

Answers:

1. Surgical suite, postoperative care area, radiographic facilities, pharmacy, diagnostic lab, locker rooms. 

2. Associated with the conduct of surgical procedures, instrument/material prep area, animal prep area, surgeon prep, and operating suite. 

3. A suite can be a number of rooms in a central surgical facility and a room is the actual single room where a surgery is conducted. 

4. Requires aseptic technique, dedicated facilities, provision of post-surgical care for all nonrodent species undergoing major operative procedures. 

5. Major nonrodent survival surgery must be done in facilities for surgical support including animal preparation, surgeon preparation, operating rooms, and postsurgical care.  Aseptic technique and sterile instruments may be needed for rodents. 

6. Federal, state, and local building codes including fire, plumbing, electrical, seismic, energy, conservation, handicapped access, health/safety, and environment. 

7. The investigators needs must be met. 

8. The location of the person who is ultimately responsible for the facility should be determining factor of the location of the facility. 

9. MORE 

10. LESS 

11. Yes, as long as proper separation occurs, and animal prep areas may need to be used for minor procedures, or animals may have to be brought to other surgery areas with different equipment,…  proper sanitation and precautions should be taken if animals need to be transported through a human patient/surgery area. 

12. FALSE, survival rodent surgery can be performed in areas that are not dedicated, but are properly managed during the procedure. 

13. PERIMETER, they usually sit and are at a dissecting scope, many surgeons may perform procedures at once. 

14. Special restraint devices, hydraulic lifts, tables, large recovery areas, padded stalls and holding pens.  Often large numbers of staff are needed, so suites must be large enough to accommodate the staff needed. 

15. Only the instruments/surfaces that may come into direct contact with the animals.  There is a misconception that everything in a surgical suite must be sterile, this is impossible and impractical. 

16. Staff that are not wearing sterile material may come into contact, gloves can tear, surgical gowns can leak and the patient can release GI or bladder contents.  Most of these cannot be avoided, but they must be recognized and properly managed. 

17. Operating suite should be separated from the areas that house animals, the surgeon’s scrubbing area and the instrument preparation. 

18. Clean, prepare and sterilize instruments and equipment.  It needs cabinets, shelving, and countertops. 

19. Ethylene oxide and steam sterilization.  Ethylene oxide is toxic and needs expensive equipment to prevent worker exposure.  Autoclaves should be located near in house steam to save money and utilities, so facilities should be designed with this in mind. 

20. Administering preanesthetics, anesthetics, clipping of hair and cleaning of the operative sites. 

21. 1st - Initial clothing change from street clothes to scrub suit, 2nd-surgeon prepares in the scrub area donning hat, shoe covers, face mask, eye protection (if necessary) and proceeds to scrub, 3rd – surgeon dons sterilized gloves and gown in the surgical suite. 

22.  10 feet 

23. 40 inches 

24. 60 inches 

25. Ground fault circuitry should be installed for extra precaution. 

26. Excessive bracing in the ceiling due to the weight of the equipment. 

27. An alarm, intercom, or telephone system to contact personnel ion the even of an emergency. 

28. It is a physical environment to support the needs and monitor vital signs of an animal recovering from anesthetics and surgery.  It may contain several different types of animal patients which may require mechanisms for separation of species. 

29. Monitoring equipment (ECG, pulse ox), hot blankets, portable caging, proper illumination, gas outlets (oxygen), drains, an examination table, controlled substance lock box. 

30. Human hospitals have documented the spread of disease because of simple housekeeping practices. 

31. Masonry construction 

32. Fireproof plasterboard sealed and finished with a water-resistant coating. 

33. No, because explosive anesthetics are not commonly used any more. 

34. Temperatures should be controllable by separate OR users, but the 65-82 deg F are usually recommended. 

35. 10 to 20 air changes per hour, but usually 12-15 air changes per hour of fresh air. 

36. 120-volt ground faulted receptacles, 6-8 feet intervals at a height of 60 inches from the floor with moisture resistant covers.  220/240V on a separate circuit may be necessary for surgical lasers, portable radiograph machines, etc. 

37. Covered fluorescent fixtures, 100-125 ft candles at 5 foot off the floor, can be fixed, track, and portable. 

38. Portable tanks, fixed manifold tanks stations, and centralized liquefied gas stations. Centralized liquid gas is the most reliable. 

39. No, it hinders the movement of equipment and is an area where bacteria, debris and noxious fumes may accumulate. 

40. 42 x 84 inches, for large animal species 6 feet wide total.
Chapter 9: Anesthesia and Analgesia in Rodents

Answers:

1. True, page 166

2. False, 12 hours, page 166

3. F, all of the above, page 167

4. True, page 167

5. E, page 167

6. E, page 170

7. D, page 170

8. A, page 170

9. A, page 170

10.  False, does not alter…, Page 171

11. C, page 171

12. E, page 171

13. E, page 172

14. A, page 173; Males are more sensitive to pentobarbital.  EMTU is known as Inactin(.

15. B, page 174

16. True, page 177

17. E, page 177

18. D, page 179

19. E, page 179-180, steroidal anesthetic also known as Saffan, repetitive boluses are contraindicated in guinea pigs only.

20. E, page 181, Chloral hydrate causes adynamic ileus.  Alpha chloralose preserves baroreceptors.

21.  True, page 180

22.  True, page 181

23.  B

24.  True, page 186

25.  False, 80 times more potent than morphine, page 187

26.  E, page 186-187

27.  True, page 190

28.  B, page 190

Chapter 10.  Anesthesia and Analgesia in Rabbits.
Answers:

1. Individual variation to anesthesia, enhanced sensitivity of the brain stem to respiratory depression, and difficulty in endotracheal intubation due to anatomy (long, narrow oral cavity making the epiglottis and larynx difficult to visualize and an auditus laryngicus that is narrow than the tracheal lumen).  These characteristics are most pronounced when using pentobarbital or in rabbits with pneumonia.

2. The rabbit has adapted to a hypercapnic state and may fail to respire spontaneously

3. True

4. 72 hours – allow for normalization of circulating catecholamines post shipment and habituate to handling.

5. Xylazine

6. Food withdrawal may not be necessary since rabbits are unable to vomit, the stomach does not empty even with 5 days of food withdrawal, and rabbits weighing less than 3 kg may develop metabolic acidosis and hypoglycemia with food withdrawal (rabbits less than 2 kg are not able to compensate for the acidosis).  Food withdrawal may yield more consistent anesthesia, the reduced stomach size may add in respiration by not impinging on the diaphragm, and blood glucose levels are stable for up to 96 hours of food withdrawal.

7. They are used to prevent vagal reflex induced bradycardia and reduce salivary and bronchial secretions

8. Atropinesterase (AtrE) degrades atropine and other amino alcohol esterases (may be identical to cocainesterase)

9. It can be detected brain and liver +/- serum with maximal activity after about 10 weeks of age.  A rapid in vivo screening test: evaluation of the pupillary light reflex 45 minutes after receiving atropine.

10. F  Glycopyrrolate can be used or repeat bolusing with high concentrations of atropine may be effective.

11. Acepromazine, chlorpromazine, and propiopromazine.  

12. Acepromazine causes peripheral vasodilation (through blocking of the adrenoreceptors) and sedation.

13.  Chlorpromazine reduces the amount of pentobarbital needed, as well as decreasing the amount of respiratory depression induced by pentobarbital.

14. Diazepam, midazolam, and zolazepam

15. C

16. F.  It has been reported to cause muscle rigidity +/- seizures

17. Xylazine, medetomidine, detomidine.  Can be reversed by yohimbine and atipamazole for medetomidine

18. Xylazine produces sedation, muscle relaxation, and analgesia at high doses

19. Xylazine

20. Detomidine by unknown mechanism

21. Amoxicillin, ampicillin, cephalothin, clindamycin, lincomycin

22. Cholestyramine

23. Give IM injections into the anterior or posterior aspect of the thigh in a manner to avoid the sciatic nerve or in the lumbar epaxial musculature

24. Chlorpromazine and ketamine-xylazine

25. Droperidol and acepromazine

26. C

27. advantages: ease of administration and lack of technical demands, predictability, and efficacy.  Disadvantages: inability to control anesthetic depth and prolonged recovery.

28. Pentobarbital, thiamylal, thiopental, ethylmalonylthiourea (EMTU), methohexital, methohexitone

29. The dose for surgical anesthesia is close to the dose that induces apnea.  The drug is also associated with respiratory depression (respiratory acidosis, hypoxemia, hypercarbia, and respiratory rate depression)

30. Deflation of the lung (by chest compression) stimulates inspiration (feedback mechanism in which the reflex is mediated by the vagus and originates within the lung)

31. Preservation or increase of the heartrate, decreased arterial blood pressure, peripheral vasodilation, decreased cardiac output, and depression of vasoconstriction in response to hemorrhage.

32. pentobarbital, magnesium sulfate, and chloral hydrate

33. F

34. Ketamine and tiletamine

35. depression of respiratory rate, hypoxemia, carbon dioxide retention, potential for metabolic alkalosis, decreases in heart rate, hypotension, and potential for apnea

36. tiletamine and zolazepam.  Tiletamine is nephrotoxic in rabbits and causes azotemia and urinary casts.

37. An opiod and a tranquilizer. 

38. Inovar-Vet: fentanyl and droperidol.  Hypnorm: fentanyl and fluanisone.  Both exhibit respiratory depression and bradycardia

39. Naloxone, doxapram, and mixed agonist/antagonist opioids can reverse the respiratory depression noted.  The use of mixed agonist/antagonist opioids to reverse the neuroleptanalgesics is termed anesthesié analgesique sequentielle.

40. Alphaxalone-alphadolone.  It provides inconsistent analgesia 

41. Heart rate is increased but mean arterial blood pressure, cardiac output, blood gas tensions, and peripheral vasoconstriction reflexes and resistance are preserved.

42. An alkyl phenyl in an oil-in-water emulsion (previously a Cremaphor El diluent was used).  The changes seen vary depending on the dosage used.  It causes a change in cardiac output and heart rate and decreases total peripheral resistance, it may decrease mean arterial pressures.  It does not affect blood gas tensions.

43.   Advantages: long duration of action and excellent muscle relaxation.  Disadvantages: carcinogenic, slow recovery, hypotension ( including venodilation at injection site), endocrine effects, potential for tissue slough if extravasated, and hemolysis and transient reduction in hematocrit.

44.  C

45. Rees modified T-piece circuit, Bain circuit, Magill circuit, and circle circuit (see asevet.com/resources/index.htm for descriptions of these circuits).

46.   Advantages: cardiac safety, rapid induction and recovery, minimal hepatic transformation, and low viscerotoxicity.  Disadvantages: cost, breath holding during induction, reduced respiratory anesthetic index, and hypotension.

47. (The dose of an agent required to produce cardiac arrest) / (MAC)

48. B

49.   Reduced cardiac output, reduced arterial blood pressure, reduced PaO2, reduced respiratory rate, elevated venous blood pressure, elevated plasma rennin, elevated PaCO2, elevated heart rate.  

50. Adminster 100% O2 for 10 minutes at the end of the procedure.

51. F.  Nitrous oxide increases the cerebral blood flow

52. C

53.  surgical exposure and cannulation of the epidural space, surgical exposure and cannulation of the subarachnoid space, nonsurgical injection into the lumbar spinal interspace (incorrect placement may cause paralysis)

54.   Miosis, increased respiratory rate and depth, analgesia, reduced heart rate, decreased blood pressure.  It is not sufficiently reliable or efficacious to be considered a replacement for analgesia or anesthesia.  

55.  Drugs should be selected based upon their effect on adequate depth, relaxation of extraocular muscles, control of intraocular pressures, retinal fine structure, intraocular pressures, and volume of intraocular air.

56. oculocardiac reflex

57. 0.3% proparacaine

58. C

59. Reflexes, cardiopulmonary parameters, and body temperature

60.  A

61. Decreases the MAC

62. T

63. Direct observation of chest wall or abdominal wall movement, use of respiratory monitors adapted to the endotracheal tube, esophageal stethoscopes, pediatric pneumotachometers, chest wall plethysmography, and CSF movement.

64. Mucous membrane color, blood gas analysis, end-tidal carbon dioxide assessment, pulse oximetry

65. mucous membrane color, capillary refill time, heart rate, arterial blood pressure, and pulse rate and character

66.   esophageal stethoscope, EKG, direct auscultation, palpation of apex beat through the chest wall

67. Arterial cannulation and indirect methods

68. Palpation of the saphenous artery/carotid artery/femoral artery, visual inspection of surgically exposed vascular beds, or analysis of pressure pulse waveforms  available with direct pressure monitoring instruments

69.  relatively small size, high surface area/volume ratio, and drug induced hypothermia

70.  5% SQ dextrose, 50% oral dextrose, parenteral nutritional support, offering palatable feed, administration of high calorie nutritional supplements, and oral administration of probiotics or fecal or cecal slurry from health rabbits

71. Reduced food and water consumption (with resulting weight loss), failure to groom (with resulting unkempt appearance), reduced activity, guarding behavior (tensing of muscles, escape reaction)

72. thermal stimuli applied to the muzzle or ear or skin, electrical stimulation of the ears or tooth pulp, or pressure on the hindlimbs.  According to this reference, inflamed paw pressure test used in rodents has not been developed in the rabbit.

73. C

74. may produce hypertension and hyperglycemia in conscious rabbits (via increased sympathetic activity and histamine release).

75. may cause convulsions

76. D

Chapter 11:  Anesthesia and Analgesia of Nonhuman Primates

Answers:

1. T 

2.  Nonhuman primates with induced hypertension may be less tolerant to repeated doses of ketamine and would be better managed with volatile anesthetics

3. Callitrichidae (marmosets and tamarins)

4. T

5. F

6. atipamezole

7. diazepam

8. T

9. propofol

10. Fentanyl supplementation reduces the dose of inhalant anesthetics and enhances intraoperative analgesia

11. EKG Lead II

12. Lidocaine

13. Swan-Ganz catheter

14. T

15. phenylephrine

16. F, hypotension and tachycardia

17.  The goal of postoperative analgesia is to decrease an animal’s experience of a noxious stimuli, and to maintain normal physiological and cardiovascular stability.

18. Oxymorphone

19. buprenorphine

20. Naloxone

Chapter 12:  Anesthesia and Analgesia in Dogs, Cats Ferrets

Answers

1. Xylazine and medetomidine

2. tranquilizers, sedative or other CNS depressants

3. Chemical restraint, minor procedures, 45 minutes.

4. Sedative and analgesic, about 60 minutes

5. 3mg

6. Heavy sedation and moderate analgesia, 30 minutes.

7. tranquilization

	8. Answers to Fill in the chart on chemical restraints

	Drug
	Dog
	Cat
	CNS Effect
	Duration
	Use

	Acetylpromazine
	X
	X
	tranquilizer
	20-30 minutes
	calming

	Xylazine 
	X
	
	Sedation/alpha adrenergic agonist
	1 hour
	Sedation, analgesia

	Medetomidine
	X
	
	Sedation/alpha adrenergic agonist
	1 hour
	Sedation, analgesia

	Ketamine
	
	X
	anesthetic
	45 minutes
	Restraint, anesthetic

	Fentanyl-doperidol
	X
	
	Heavy sedation, moderate analgesic
	30 minutes
	Heavy sedation, moderate analgesic


9.Mask, chamber, technical skill

10. Halothane, isofluorane

11. High solubility

12. rebreathing of dead-space gases

13. expose personnel to anesthetic gases and dilute concentration of anesthesia

14.  uneasy induction and recovery.

15. Preanesthetics

16. catecholamine release.

17. spasms of the larynx and thoracic muscles

18. scratching, biting, vocalization.

19. Lightly anesthetized.

20. Extraneous stimuli

21. Hearing, loud abrupt noises.

22. gradual increase the concentration of the anesthetic gases or the immediate administration of high partial pressure of anesthesia.

23. gradual increase the concentration of the anesthetic gases

24. Airway control

25. Cats and ferrets because the pharyngeal anatomy is similar to that of young children.

26. laryngospasm and excessive vagal response. 

27. Lidocaine, benzocaine

28. Sternal recumbancy, regurgitation and aspiration. 

29. excessive cuff pressure

30. endotracheal intubation, visceral transection or manipulation, ocular procedures, manipulation of the carotid sheath or vagal nerve. 

31. opioids, alpha –2-agonists

32. Anticholinergic medications

33. Atropine, glycopyrrolate

34. False, the reverse statement is true.

35. tachyarrythmias and increase in dead space ventilation due to bronchiodilation. 

36. Hypotension and prolonged sedation, acepromazine

37. Diazepam (Valium 0.2-0.4mg/kg IV, IM)

38. Midazolam (Versed 0.2-0.4mg/kg IV, IM)

39. Xylazine

40. Meditomicdine

41 mild  to marked vagal  bradycardia and decreased cardiac output

42. atropine/anticholinergics; xylazine

Anesthesia Chapter 13:  Sheep and Goats
Answers

 

1. Their heart size to body weight ratio and other thoracic cardiovascular structures are analogous in size to those structures in humans. 

2. Q-fever, Contagious Ecthyma, Tuberculosis, Ringworm 

3. Coxiella burnetti 

4. parapox 

5. B. abortus, B. melitensis 

6. True – movement of ruminants between states requires examination by an accredited veterinarian as well as a signed health certificate 

7. C. perfrigens type C and D, C. tetani, C. haemolyticum, C. novyi, C. chauvoei, C. septicum. 

8. lateral, dorsal 

9. 24, 48 hours 

10. passage of a stomach tube into the rumen, percutaneous insertion of a large bore (16 g) needle 

11. Nitrous oxide gas should not be used in ruminants because the difference in solubility between nitrogen and nitrous oxide results in increased volume and pressure in closed gas cavities. 

12. Intermittent Positive Pressure Ventilation (IPPV) 

13. Active regurgitation – explosive discharge of rumen contents observed during light anesthesia and Passive regurgitation – a slow, continual stream of rumenal fluid draining from the mouth seen under deeper levels of anesthesia 

14. a) use of a cuffed endotracheal tube, b) passage of a stomach tube into the rumen, c) positioning of the head below the body. 

15. Atropine (very short acting, may increase viscosity of saliva) and Glycopyrrolate (longer duration but also longer onset of action) 

16. poor positioning, poor padding, hypoperfusion 

17. Jugular, cephalic, saphenous, auricular 

18. Auricular artery – located rostral to the vein on the abaural surface of the ear. 

19. surgical cut-down. (percutaneous access is difficult in ruminants) 

20. rapid, short (60 – 90 minutes) 

21. slow, long (4 – 6 hours) 

22. muscle twitching, seizures, depression, hypoventilation, tachycardia, cardiovascular collapse 

23. Supportive therapy – ventilation, IV fluid administration and vasopressor administration 

24. corneal nerve; corneal and infratrochlear nerves 

25. epidural; subarachnoid 

26. paresis or paralysis 

27. True 

28. 1)  Location – epidural injections require a 1/3 increase in drug dose compared to spinal injections 2) mass (volume x concentration) of drug – increased mass = increased extent of anesthesia 3) speed of administration – increasing speed or force increases extent of anesthesia 4) size of epidural space – animals with longer backs require more drugs than those with shorter backs to achieve the same extent of anesthesia 5) volume of blood and lymphatics in epidural space – pregnancy increases both so the dose can be reduced by 1/3  6) animal position – gravity results in downward migration of anesthetics. 

29. phenothiazine 

30. False, acepromazine does not provide analgesia when used alone but can potentiate analgesia caused by other agents. 

31. vasodilation 

32. xylazine, detomidine, medetomidine, clonidine, romifidine 

33. False – xylazine and other alpha 2 adrenergic agonists provide dose dependent sedation AND analgesia 

34. bradycardia, second degree A-V block, ventricular dysrhythymia, hypotension and decreased cardiac output 

35. True 

36. Benzodiazepines 

37. Flumazenil 

38. True 

39. True 

40. trichloroethanol, the liver 

41. False, chloral hydrate is very irritating if administered perivascularly 

42. True 

43. subcutaneous (SC) 

44. hepatic microsomal oxidative metabolism 

45. rapid, short, rapid 

46. False, recovery is via redistribution to muscle and abdominal viscera 

47. True.  Thiopental should not be administered SC, IM or IP 

48. Propofol 

49. Apnea and hypotension 

50. True 

51. Ketamine’s short duration of action is due to it’s large volume of distribution and rapid metabolism. 

52. increases 

53. Atipamezole 

54. True 

55. muscle relaxant 

56. 1) direct visualization using a laryngoscope with a long blade 2) blind intubation (sheep and goats only) 3) digital palpation (adult cattle, esp.) 4) use of guides (passage of a smaller stiff tube first, followed by passage of a larger endotracheal tube that is fed over the small tube) 

57. False, inhalant anesthetics (isoflurane and halothane) result in decreased arterial pressure, cardiac output and ventilation. 

58. Guaifenesin, Ketamine and Xylazine 

59. 1) movement or jaw chewing in response to stimulus 2) eye position and palpebral muscle tone 3) presence/absence of active or passive regurgitation 

60. 60 mm Hg 

61. Capnography (measurement of end-expired CO2) or intermittent monitoring of arterial blood gas 

62. 1)  after fasting more than 48 hours 2) in ill animals 3) during lengthy procedures. 

63. Dopamine, dobutamine and ephedrine 

64. At feeding time. 

65. altered feeding pattern, decreased feed intake, separation from the herd, abnormal gait or position 

66. True – cortisol, beta-endorphin and catecholamine levels are elevated in response to pain, stress, and exercise and are therefore nonspecific. 

67. 1) reduction in the amount of analgesia used 2) decreased number of days of analgesia use and 3) hastened postoperative recovery. 

68. False:  Fentanyl is a pure mu agonist. 

69. flunixin, phenylbutazone, dipyrone, and aspirin 

70. cyclooxygenase 

71. 1) local/regional analgesia 2) spinal administration of analgesia and 3) electroanesthesia. 

Chapter 14.  Anesthesia and Analgesia in Swine
Answers

1. False.  Both domestic pigs and miniature pigs are classified as Sus scrofa domestica. 

2. Swine are prone to vasospasm, are highly susceptible to ventricular arrhythmias, have fragile pulmonary tissue, and have a left hemiazygous vein that drains the intercostal vessels into the coronary sinus.

3. The semimembranous and semitendinosus muscles of the caudal thigh and the gluteal muscles of the cranial thigh.

4. In the muscle mass of the dorsolateral neck.

5. Pigs are a fixed-skin animal, like humans, and the SC area is not as large or as assessable as compared to other animals.

6. The ear veins.

7. Cephalic vein

8. Cephalic vein

9. By the use of humane restraint slings, such as the Panepinto sling.

10.   The laryngeal diverticulum.

11.  9-14 mm internal diameter.

12.   NO has the ability to reduce the requirement of other volatile anesthetics, resulting in less cardiovascular depression.

13.   0.91-1.25 %

14.   True

15. The heart rate is maintained or increased

16. The heart rate is decreased.

17.   Halothane produces a dose dependent decrease in the capacity of the coronary arteries to maximally vasodialate, which cannot be corrected by increasing coronary artery pressure.

18.  Isoflurane has a lower blood gas solubility than halothane.

19.   Isoflurane

20. Moderate to severe bradycardia and marked hypertension with preservation of cardiac output.

21.  Unlike enflurane isoflurane does not produce seizure activity in swine.

22.   Isoflurane

23. False.  Enflurane is a more potent myocardial depressant than isoflurane and halothane.

24.   No hepatic injury; ALT activity does not increase above baselevel.

25.  Plasma fluoride concentration.

26. Phenothiazine derivatives

27.   Acepromazine

28.   Benzodiazepine

29.   Diazepam and midazolam

30.  False.  Droperidol, fluanisone, and azaperone are butyrophenone tranquilizers. Droperidol and fluanisone are routinely used in combination with other drugs, while azaperone is used as a sole agent.

31. Xylazine and medetomidine.

32.   Anticholinergics.  Atropine and glycopyrrolate.

33.   Dissociative anesthetic agents.  Ketamine. No, because of inadequate muscle relaxation and analgesia.

34.  Because pigs are prone to apnea secondary to their administration.

35.  False.  Thiamylal and thiopental are ultra short acting thiobarbiturates, while pentobarbital is an intermediate-acting barbiturate.

36.   They produce minimal depression of cardiac function and they provide protection against cardiac arrhythmias.

37. Fentanyl and sufentanil

38.   Naloxone

39.   The reversible loss of sensation to a limited body area without loss of consciousness.

40.    Alphaxalone and alphadolone are pregnanediones.  Their use with barbiturates is contraindicated.

41.   To support the cardiovascular and pulmonary systems and to maintain core body temperature.  

42.   Bretyllium and lidocaine.

43.   Counter shock, 10 joules internal paddles or 200-400 J external  paddles .

44.  70-150 beats/minutes

45.   Laxity of jaw tone, absence of pedal reflex in  response to painful  stimuli and a stable heart rate.

46.  The external jugular vein, the common carotid artery and the femoral vessels.

47.  Because they are relatively hairless and have a large body surface area.

48.  False.  Malignant hyperthermia is a genetic disease seen mainly in the Landrace, Poland China and Pietrain breeds induced by volatile inhalation anesthetics.

49. An elevation in end-tidal CO2.  A rise of 5-10 mmHg above an established baseline is highly suspect.

50. Succinylcholine, halothane, isoflurane, enflurane, and desflurane.

51. Dantrolene. 

52. An extracorporeal pumping system that temporary replaces the physiological functions of the cardiopulmonary system.

53. The sow has a diffuse epitheliochorial type of placentation and most anesthetics can cross the placental barrier

Chapter 15  Anesthesia and Analgesia in Nontraditional laboratory Animal Species
Answers

1.      Edentata.

2.      False

3.      B

4.      D

5.      F

6.      T

7.      D

8.      F

9.      T

10.  C

11.  C

12.  Primary bronchi connect to caudal pulmonary air sacs, tertiary bronchi connect to cranial air sacs and air capillaries.

13.  F

14.  B

15.  T

16.  B

17.  T

18.  T

19.  F

20.  A

21.  Lipid soluble agents can be released from fat rapidly, resulting in a relapse to a deeper plane of anesthesia.

22.  F – it’s opposite

23.  A

24.  T

25.  T

26.  tongue withdrawal

27.  No

28.  Cats

29.  NO

30.  Inhalant

31.  99-132 mg/kg

32.  Propofol

33.  E

34.  D

35.  F

36.  F

37.  G

38.  T

39.  F

40.  A

41.  T

42.  E

43.  G

44.  Acetic acid wiping response

45.  C

46.  B

47.  Swimming motion can force the drug out the needle tract.

48.  Benzocaine

49.  F

50.  Ketamine

51.  Bony fish

52.  Hemocyanin

53.  Halothane, methoxyflurane

54.  T

55.  F

56.  H

Chapter 16: Postoperative Support and Intensive Care
Answers:

1.
It is important for the overall health and well-being of the animal subject and therefore critical to the welfare of the animal and the validity of the results of the study.

2.
d) the attending veterinarian of the institution

3.
Yes! Responsibilities are designated at the time of approval of a protocol by the IACUC. Personnel providing postoperative and intensive care for research animals should work closely with the attending veterinarian or his/her appointee.

4.
In general, animals should be kept separate according to species and health status. A separate area for recovery from anesthesia should be available that is warm, safe, quiet, comfortable, and appropriate for the needs of the individual animal and species.

5.
c)

6.
These factors should be considered and modified to satisfy the requirements of the individual animal and of the protocol:

- feed palatability and availability

- ease of watering system

- light intensity and light cycle

- noise levels

- social isolation

- caging, flooring, bedding 

- environmental temperature.

      7.   Analeptic (Gr. Analepsis a repairing) is a drug which acts as a restorative, such

as caffeine, amphetamine, doxapram, or opioid reversing agents, i.e. naloxone, nalbuphine.

8.      For commonly performed procedures the development of written protocols is advantageous in the research environment because the delivery of nursing care will be standardized, procedural errors can be easier prevented, and the requirements of reviewing agencies are satisfied. 

9.      The degree of detail of an SOP is determined by the training of personnel performing the task, the complexity of the procedure, and should be adequate to prevent inadvertent mistakes. It should be tailored to the specific needs of the particular facility.

10.  a) each research facility 

b) the institution 

c) the signatory of the OLAW “Assurance” (Institutional Official)

d) the institution 

      11. b) A non-experienced employee cannot be an adequate member of the surgical/

                anesthetic team but rather needs close supervision.

12.  - records may be reviewed by regulatory agencies and reflect adequate vet care

- accurate records are necessary for ongoing assessment of the patient’s progress

- information may be needed in the future medical management of the patient

- information can be utilized in the management of other animals with similar conditions or subject to similar experimental protocols

- records are often relevant to the research project and eventually necessary part of the research data

13. True

14. - animal ID and species

      - PI name and protocol number

      - date of surgery and description of the surgical procedure 

      - emergency contacts

      - animal’s weight and age

      - timed and dated entries for all treatments administered, observations made, physiological parameters monitored

15. False! Style is not important but it is imperative that relevant information is recorded in a logical fashion that it is easily understandable by the researcher, the veterinary staff, and outside reviewers. 

16. c) The institution. Usually, the attending veterinarian will assemble the guidelines and the IACUC will adapt it.

17. recovery from anesthesia, immediate postoperative period, long-term postoperative period

18. a) Don’t extubate until an animal is able to control its airway, position the animal in a way that nose and mouth are not obstructed, don’t house only partially recovered animals in the same primary enclosure to avoid smothering or injuries.

      b) if species such as rabbits, dogs, cats, and small pigs are not able to maintain sternal recumbency turn them periodically from side to side to prevent atelectasis in the dependent lung.

      c) Maintain ruminants in sternal recumbency with the head and neck propped up after the endotracheal tube has been removed to minimize the risk of bloat and passive regurgitation. 

19. Assessment of overall attitude and activity, hydration, food and water consumption, urination and defecations, and the condition of the operative site.

20. Beside observation of the animal, knowledge of the expected severity of experimental procedures and familiarity with the type of postoperative pain typical of various veterinary surgical procedures aid in patient evaluation as well as measurement of physiological indicators of pain.

21. Postprocedural temperament or behavioral changes such as increased aggression or escape behavior, and apprehensive, dejected or uncomfortable appearance, restlessness, inability to rest or sleep normally, decreased activity, reluctance to move, abnormal posture, depression, decreased food and water intake, dehydration, weight loss, an ill-groomed appearance and rough unkempt hair coat, excessive salivation, dilated pupils, abnormal respiratory patterns or sounds such as expiratory grunting, tooth grinding and vocalization that is excessive in response to a given stimulus.

22. Signs of decreased peripheral circulation, increased or decreased body temperature, increased respiratory rate and hyperventilation, increased heart rate and tachyarrhytmias, hypertension or hypotension, hyperglycemia, deviations from baseline values of parameters such as white blood cell counts and circulating cortisol and catecholamines.

23. Respiratory difficulties may express as increased breathing rate, exert an extraordinary amount of effort during each breath, appear to have a diminished tidal volume, exhibit an irregular breating pattern, exhibit cyanotic mucous membrane color, or make snoring or wheezing sounds during breathing, lung sounds may be difficult to auscultate due to pleural space filling disorder or consolidated lung, crepitant sounds because of accumulation of airway fluid

24.  Hyperpnea = abnormal increase in the depth and rate of breathing

Polypnea = abnormally prolonged, rapid, and deep breathing

Tachypnea = excessive rapidity of breathing

Dyspnea = difficult or labored respiration

25. Hypercapnia = excess of carbon dioxide in the blood. PaC02 > 45 mmHg indicates hypoventilation due to medullary, cervical, or neuromuscular disease, upper or lower airway obstruction, pleural filling disorders, pulmonary parenchymal disease, and abdominal or thoracic restrictive disorders. PaC02 

      > 60 mmHg is usually associated with severe respiratory acidosis and hypoxemia if the animal is breathing room air.

26. Hypocapnia may be due to excitement, pain, anemia, or metabolic acidosis. PaC02 < 20 mmHg may be associated with severe respiratory alkalosis and an inappropriate derease in cerebral blood flow.

27. PvCO2 is a reflection of tissue PCO2, which represents a combination of PaC02 and tissue metabolism. PvCO2 is approximately 3 to 6 mm Hg higher than PaC02 in stable states and is variably higher in transition states, during anemia and carbonic anhydrase inhibitor therapy.

28. Normal range of PaO2 is between 90 and 100 mmHg, a PaO2 of 50 to 60 mmHG is a commonly selected minimum value. Venous PO2 reflects tissue PO2 but bears no correlation to arterial PO2. PvO2 is normal between 40 and 50 mmHg, values <30 mmHg can be caused by hypoxemia, low cardiac output, vasoconstriction, whereas values > 60 mmHg suggest reduced tissue uptake of oxygen due to shunting, septic shock, or metabolic poisons.  

29. Venous admixture describes all conditions in which blood passes from the right to the left side of the circulation without being properly oxygenated. The four causes are: (1) low ventilation/perfusion units, (2) no ventilation/perfusion units (small airway and alveolar collapse), (3) abnormal anatomic shunts, and (4) diffusion impairment. 

      NOTE: If the measured PaO2 and PaC02 values add to a value < 120 mmHg lung oxygenating ability is decreased (venous admixture). The lower the added value, the greater the magnitude of the venous admixture.

30. These are: the electrical activity, the mechanical activity, and the peripheral perfusion.

31. Tachycardia – common finding in stressed animals due to hypovolemia, pain, excitement.

      Bradycardia – due to excessive vagal tone, atrioventricular conduction disturbances, severe hypothermia, terminal hypoxia, or drugs (opioids, xylazine, cholinergics). 

      Arrhythmias – which need to be identified electrocardiographically.

32. Auscultation: Does the heart auscultate strong with robust sounds or weak and distant? Evaluation of the pulse quality: sharp, strong, and full in contrast to weak and thready? Pulse quality reflects stroke volume.

33. Vasoconstriction decreases peripheral perfusion and is manifested by pale mucous membrane color, prolonged capillary refill time, anuria, and a decrease in peripheral temperature. Vasoconstriction in turn may be caused by any stress-induced increase in sympathetic tone: hypovolemia, low cardia output, excitement, fear, pain, or the excitement phase of recovery, by α-receptor agonist therapy or smooth muscle agonists (vasopressin, calcium, oxytocin).

34. CVP is the luminal pressure of the intrathoracic anterior vena cava.  It is a measure of the relative ability of the heart to pump the venous return and therefore is a useful monitor in animals with a heart failure component. It must be interpreted in the context of other CV parameters. It is also an estimate of the relationship between the blood volume and the blood volume capacity and therefore is useful when it is necessary to administer large volumes of fluids rapidly. 

35. Arterial blood pressure is determined by blood volume, cardiac output, and vascular resistance. Adequate cerebral and coronary perfusion is considered to require a mean systemic blood pressure of 50-60 mmHg. 

36. The most common cause of hypotension is hypovolemia but also peripheral vasodilation or reduced cardiac output. Hypovolemia is a result of extracellular fluid deficit due to inadequate intake, diarrhea, vomiting, diuresis, or third-space fluid accumulations as well as of vascular volume deficiencies due to whole blood or plasma losses, or hypoproteinemia.

37. Reasons can be classified into prerenal = hypovolemia, vasoconstriction, thrombosis, renal = nephrosis, nephron destruction, or postrenal = urinary tract rupture or obstruction. Urine output is often used as an indirect indicator of the adequacy of renal blood flow and adequate renal blood flow is often used as an indirect indicator of visceral blood flow.

38. Indwelling urinary catheters predispose to mechanical and septic cystitis and urethritis but can be avoided when soft catheters are used and introduced aseptically. 

39. a) nonspecific response to stress (sympathetically mediated)

      b) cerebral disease

      c) indicative of brain stem involvement, miotic pupils = pontine injury, mydriatic pupils = midbrain injury

      d) severe terminal respiratory center dysfunction

      e) brain stem injury

       f) midbrain to medullary injury.

40. Minimize intracranial pressure by avoiding hypoxia, hypercapnia, hypertension, excitement, hyperthermia, anemia, head-down positioning, venous outflow occlusion, and drugs such as ketamine, xylazine, sympathomimetics, phenothiazines, and inhalational anesthetics.  Unconscious animals should be intubated and moderately hyperventilated. Mannitol, furosemide, and dexamethasone may be beneficial.

41. To avoid injury and self-trauma the use of bandaging and some form of restraint, such as an Elizabethan collar, body stockinette, or protective jacket may be necessary. The incision should be closed with a subcuticular suture, skin clips or staples. Tissue adhesives may also prove useful.

42. Periodic monitoring of such things as body temperature, the hemogram, food intake, and body weight may be necessary to confirm that the animal is healthy and tolerating the implant well.

43. Risk factors of increased susceptibility to infections are lengthy surgical procedures, presence of foreign bodies (e.g. implanted devices), underlying disease states such as diabetes mellitus, and immunodeficiencies. 

44. The classical signs are rubor, dolor, calor, tumor, and functio laesa. 

45. Cellulitis: hot packing three to four times daily

      Abscesses: gentle debridement, establishment of adequate drainage, flushing with sterile physiologic saline or appropriately diluted wound antiseptic, protective bandaging etc.

46. b)  Antibiotics such as oral ampicillin, low doses of lincomycin and erythromycin may be associated with enteric disturbances and death in rabbits.

47. Malnutrition may be associated with prolonged recovery, poor wound healing, and increased susceptibility to infection.

48. True.

49. False. Marsupial metabolic rates are approximately 30% lower than those of the placental mammals.

50. Enteral: voluntary intake of commercial or homemade diets, force feeding (hand or syringe), tube feeding (orogastric, nasogastric, nasoesophageal, pharyngostomy, gastrostomy,enterostomy tubes), use of pharmacologic appetite stimulants such as B vitamins, glucocorticoids, anabolic steroids, benzodiazepines, and cyproheptadine.

      Parenteral: solutions of dextrose, amino acids, electrolytes, and lipid emusions administered via a dedicated catheter placed in a large central vein; amino acids, dextrose, and vitamins may be given via intraosseous route in patients with central veins difficult to access.

51.
Dog: cephalic, jugular, lateral saphenous

Cat: cephalic, jugular, medial saphenous

Goat, sheep, calf: jugular

Rabbit: auricular, cephalic

Ferret: jugular, cephalic, lateral saphenous

Monkey: saphenous, cephalic

Pig: auricular

52.
Other routes are subcutaneously, intraperitoneally, or intraosseous. 

53.
Vascular Access Port

54.
(2) vomiting, diarrhea, diuresis, and some “third-space” fluid accumulations

(3) exudates, modified transudates, some third-space accumulations and some diarrhea

55. tachycardia and vasoconstriction (pale color, prolonged CRT, cool appendages, oliguria, high urine specific gravity, low urine sodium concentration), weak pulse quality, low pulse amplitude, low central venous and arterial blood pressure

56. except pure whole blood loss

57. Crystalloids, colloids, whole blood.

58. About 20% of crystalloid solutions remain in the vascular compartment 30 min after administration, whereas 80 % is redistributed into the interstitial fluid compartment. 

59. Hypertonic saline has been efficacious when time is a limiting factor in fluid therapy. It provides a greater blood volume expansion effect with considerably less infused volume.

60. Colloids should be given when the total protein is < 3.5 g/dl or is likely to be reduced below this level with crystalloids. It should be administered when patients do not appear to be responding appropriately to the crystalloid fluid infusion or when edema develops prior to adequate blood volume restoration.

61. The need of the identification of blood types and crossmatching of the blood between donor and recipient depends very much on the species and whether the recipient is naïve, meaning never received a blood transfusion before. As a rule of thumb, the amount of blood or plasma to administer may be calculated as 10 to 40 ml/kg. The rate of transfusion should be conservative to minimize the clinical manifestations of transfusion or foreign protein histamine-mediated reactions. Blood collection and administration has to be performed strictly sterile. Infused blood should be filtered. The blood can be anticoagulated with heparin if it is to be immediately retransfused or acid-citrate-dextrose (ACD) or citrate-phosphate-dextrose (CPD) has to be used for blood that will be stored.

62. c)

63. Consideration: (1) The deficit: how much fluid volume and of what type will it take to restore the patient to normal. (2) The maintenance: How much and what type of fluid will it take to accommodate the normal ongoing losses. (3) The ongoing losses: How much and what type of fluid will it take to accommodate the abnormal ongoing losses.

64. An animal may be qualitatively determined to be dehydrated by the signs of dry skin and mucous membranes, oliguria, hemoconcentration, and signs referable to compensatory peripheral vasoconstriction. 
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2.
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4.
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16.
epidural


17.
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18.
Lower


19.
False


20.
vasodilation


21.
c


22.
True


23.
False (side effects can still occur)

