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Background, pp. 5-6

Chapter 1 – Introduction (pp. 15-17)

Chapter 2 – Contributions of Behavioral Research with Animals (pp. 19-35)

QUESTIONS

1.  This handbook was prepared by ___________________.

2. T, F.  Behavioral research has contributed significantly to the 

understanding, treatment and prevention of behavioral and 

brain         disorders.

3.  Give at least 3 examples of contributions of animal research to human 

welfare.

4.  T, F.  Behavioral research on animals has benefited only humans.

5.  How are animal models used in the area of pain research?

6.  What is systematic desensitization?

7. The treatment of choice for phobias, compulsions and other neuroses is 

_________________.

8. Examples of biofeedback include all except:

         A.  Controlling brain waves

         B. Treatment of incontinence in institutionalized elders

         C.  Chronic pain

         D. Electrical activity of nerves

9.  T, F.  Sleep research has encompassed a wide range of life forms, 

including bacteria, yeast, fruit flies, rodents, and humans.

ANSWERS

1. National Institute of Health

2. T

3. (Any 3 of the following)   Animal Welfare, Rehabilitation Medicine, 

Pain, Psychotherapy, Biofeedback, Stress, Effects of 

Early       Experience, Sleep Disorders and Deficits in Learning/Memory

4. F.

5. Animal models of persistent pain that mimic inflammation and neuropathic 

pain conditions in humans

6. Principle of reinforcement, counterconditioning, experimental 

extinction, and stimulus generalization derived from experiments       on 

animals.

7.  Behavioral therapy

8. C.

9. T

________________________________________________________________________

Chapter 3 – General Considerations (pp. 37-41)

Chapter 4 – Manipulation of Food and Fluid Access (pp. 43-51)

Chapter 5 – Experimental Enclosures and Physical Restraint (pp. 53-56)

QUESTIONS

1. T/F While the IACUC is responsible for approving protocols and the attending veterinarian can terminate experiments under certain conditions, the behavioral investigator is often in the best position to understand the risks for a particular animal in any experimental design and to detect animal pain or suffering in the course of an experiment.

2. T/F Animal welfare rules have been designed around the species and preparations most common in laboratory practice. All exemptions require waivers from the USDA.

3. T/F Although the essential elements of an occupational health and safety program will vary across species, common factors include vaccination history, protective clothing, and training of all personnel contacting the animals.

4. Many behavioral study experiments require weeks or months of experimental sessions (five to seven days per week), and require that stable performance be maintained from day to day. Experimental sessions can be:

a) very short (e.g., 10 minutes) or long (e.g., 12 hours)

b) conducted intermittently

c) conducted continuously over 24 hours

d) all of the above

5. T/F Hours of food restriction are considered the only source of behavioral variability in behavioral experiments.

6. Rats having dietary restriction sufficient to cause a ___ % reduction in body weight compared to controls fed ad libitum lived longer without impairment of growth or of routine clinical indices of health (Hubert et al., 2000)

1. 5% 

2. 10%

3.  25%

4.  35%

7. The manner in which food restriction is accomplished and any target weight selected must be carefully considered for the species in question to maintain the animals in good health and to adhere to humane standards of care. The reduced weight often seen as a "generic" standard in the literature for a variety of species is:

a) 90 to 95 percent of a free-feeding weight

b) 80 to 85 percent of a free-feeding weight.

c) 70 to 75 percent of a free-feeding weight.

d) 60 to 65 percent of a free-feeding weight.

8. T/F A lower weight is sometimes necessary early in training and always after performance has been established, even though food control will still be needed.

9. Select the incorrect statement(s) 

a) rats of some strains (e.g., Sprague-Dawley, Long-Evans hooded) are semi-continuous feeders and can gain weight almost indefinitely 

b) the weights of mice tend to reach an asymptote relatively quickly, but strains differ considerably

c) free-feeding guinea pigs steadily gain weight for 12 to 15 months before weight asymptotes

d) pigeons tend to self-regulate feeding under free-access conditions, and stabilization of the body weight of an adult bird occurs in two to four months.

10. T/F With nonhuman primates, the rate of metabolism and the rate of growth can      vary significantly even within the same species. Reduction to a specific target weight is always necessary since food restriction alone (e.g., one individualized post-session feeding per day) rarely results in stable behavioral baselines.
11. T/F Unless specific protocols require exemption, allowing most laboratory animal  species to feed at a minimum twice per day is consistent with standards of humane care, and is required for species covered by USDA regulations

12. T/F Species whose weights change slowly under minimal restriction regimens may be weighed less often if some form of anesthesia (e.g., ketamine) is required to accomplish this. However, animals on food restriction must have their body weight recorded on a regular schedule.

13. T/F When water is used to maintain stable responding, access to water outside the experimental session needs to be controlled

14. T/F Solid food reinforcers have advantages over fluids for behavioral procedures that   might require that the animal’s head be kept in a particular position (e.g., psychophysical  studies or studies that monitor brain activity in awake, behaving organisms).

15. T/F Animals physiologically tolerate a lack of water better than a lack of food.

16. T/F The main disadvantage of fluid control in very small animals is the risk of rapid dehydration if the animal fails to receive its daily water requirement.

17. Select the incorrect statement: 

a) body weights should be monitored several times weekly 

b) animals under water control may lose weight over time due to reduced food consumption 

c) food should be given 3-6 hours after access to fluid

d) monitoring the amount of food consumed daily is a quick way to determine if adequate fluid intake is occurring

18. Most behavioral experiments involve transferring the animal to a specially constructed apparatus, such as a “Skinner box”, which is a :

a)  box of pork rinds

b)  a type of operant chamber  

      c)   a box-like enclosure designed to play chamber and/or opera music 

d)  none of the above 

19. T/F When experimental conditions must remain in effect for 24 hours at a time, it is suitable for animals with chronically indwelling catheters to live in the experimental chamber.

20. T/F There exists no truly reliable means to gauge a monkey’s adaptation to 

      restraint and tolerance to experimental conditions

ANSWERS

1. T

2. F It is up to the IACUC to judge the appropriateness of such rules for the species and experimental conditions in a given protocol; deviations to the regulations must be scientifically justified, and the animal welfare must be optimized given the experimental conditions. The IACUC has been given wide latitude to provide exceptions to the rules where it is required by needs of a particular species.

3. T

4. d

5. F Many behavioral experiments seek to maintain weights within a constant, narrowly defined range, because fluctuating weights and/or hours of food restriction can be potential sources of behavioral variability.

6. c
7. b
8. F A lower weight may be necessary early in training but not after performance has been established, even though food control will still be needed.

9. d pigeons tend to self-regulate feeding under free-access conditions, and stabilization of the body weight of an adult bird occurs in two to four weeks.

10. F Food restriction (e.g., one individualized post-session feeding per day), rather than reduction to a specific target weight, usually results in stable behavioral baseline

11. F Unless specific protocols require exemption, allowing most laboratory animal

      species to feed at least once per day is consistent with standards of humane care,

      and is required for species covered by USDA regulations

12. T

13. T

      14. F Fluids have advantages over solid food reinforcers for behavioral procedures

            that might require that the animal’s head be kept in a particular position (e.g., 

            psychophysical studies or studies that monitor brain activity in awake, behaving

            organisms).

15.
F Animals physiologically tolerate a lack of food better than a lack of water.

16. T

17. c Food should be given in close temporal proximity to the access to fluid (e.g., immediately after the session).

18. b

19. T

20. F The best evidence of behavioral adaptation to the restraint and tolerance to experimental conditions is voluntary movement into the device and performance of the behavioral task once there.

________________________________________________________________________

Chapter 6 - Pharmacological Studies (pp. 57-66)

Chapter 7 – Aversive Stimuli (pp. 67-77)

QUESTIONS

1. What are the two most common types of motivations used for responses in behavioral studies?  

2. Trained responses in behavioral studies usually involve operating a  ___ or ____.

3. A critical element of many behavioral studies is establishment of reliable and stable performance of the target behavior as a ____ against which to study the drug effect.

4. In ____  _________ studies, animals are trained to make one response after receiving a dose of a drug and to make a different response after receiving saline (placebo).

5. Behavioral experiments in pharmacology often employ restricted food or water access, for what reasons?  (Pick all that apply)

a) to maintain a consistent motivation of behavioral performance

b) to standardize content of the digestive tract for uniform absorption and uptake 
of orally administered drugs

c) to enhance behavioral effects of novel drugs by increasing the animals’ stress 
level.

6. True or False: Drug self-administration experiments determine the drug’s reinforcing efficacy, which may indicate the drug’s potential for abuse.

7. True or False:  By definition, liquid carriers (vehicles) of drugs has no pharmacological action of their own.

8. Which of these are good reasons for administering drugs via direct insertion of a cannula into a blood vessel, body cavity, spinal cord or brain in test animals?

a) A permanently implanted cannula ensures that repeated injections are administered at precisely the same site.

b) A permanently implanted cannula permits the study of drug effects without peripheral effects (e.g., pain at injection site).

c) Implantable pumps for slow delivery of a drug can be used for chronic exposure studies.

d) Chronically implanted cannulae usually have less risk of infection, compared to repeated intramuscular injections.

9. What are the two most important reasons to monitor ingestion on chronic studies where the test articles are administered in the animal’s food or drinking water?

10. Physical dependence on a drug is revealed when there is a characteristic ____  _____  upon cessation of the dosing regimen.

11. True or false:  Even if the purpose of the study is to evaluate the withdrawal syndrome, there should be contingency plans for treatment of life-threatening clinical signs. 

12. True or false:  If the study design allows it, dose-tapering regimens can ameliorate the expected withdrawal syndrome for drugs known to cause physical dependence

13. Aversive stimuli (technically called negative reinforcers) are, by definition, those that an organism will ____ or ______.  

14. True or false:  All stimuli that act as negative reinforcers in one species will be aversive in other species. 

15. ____ ____ is a commonly used stimulus that functions reliably as a negative reinforcer across a wide range of conditions and species. 

16. In classical fear conditioning, the aversive stimulus, usually footshock, is paired with some ____ event, and as a result the _(same answer)  stimulus acquires the ability to elicit emotional behaviors and physiological adjustments that typically occur in the presence of stimuli that cause harm or predict danger. 

17. An _____ procedure is one in which an animal learns to make a particular response to terminate contact with an aversive stimulus that is already present.

18. An ______ procedure is one in which an animal learns that making a certain response will prevent an encounter with an aversive stimulus.

19. In a  _____ (or _____) procedure, making a response occasionally produces a positive reinforcer (such as food); but some or all of the responses also produce an aversive stimulus, which has the effect of reducing the overall rate of responding.

20. One aversively motivated paradigm that is important in research on the neurobiology of depression and in research on antidepressant drugs is a _____ swim test, used in rats

21. Which of these are true about electric shock, the most frequently used aversive stimulus in behavioral research?

a) In the range used for behavioral research, electric shocks do not damage tissue.

b) The electric shock stimulus does not interfere with the ability to respond.

c) Physical aspects of the shock stimulus can be precisely stated, controlled and replicated.

d) The sensations caused by electric shock persist for about 10 minutes beyond the period of stimulation.

22. True or false:  Most of the immune system dysfunctions associated with stress only occur if the stress is relatively severe or prolonged. 

23. True or false:  In stress research, subjects typically have control of the aversive stimulus.

24. True or false:  Behavioral evidence of stress (such as decreases in grooming, ingestion, body weight, locomotor activity, exploration, aggression or sexual behavior; or increase in “freezing” behavior) is accepted as a more reliable indicator of stress than blood corticosterone levels.

25. What two groups have developed guidelines for pain research in animals?

26. Which of these is an accepted guideline for pain research in animals?

a) animals should be free of pain except at times when the experiment will be compromised by avoiding or eliminating it.

b) Animals should be exposed to the minimal intensity and duration of pain necessary to carry out the experiment.

c) Both a & b

27. True or false:  Pain tolerance is the same as the threshold for detecting a painful stimulus.

28. True or false:  Pain research in animals usually involves “scoring” the clinical manifestations of pain using a predetermined scale. 

29. _________ measures are often used to assess reflex responses such as the tail-flick reflex.

30. True or false:  The effectiveness of analgesic agents in the tail-flick reflex (in which a radiant heat stimulus is focused on the tail and the animal flicks the tail to avoid the stimulus) is highly correlated with the efficacy of the analgesics in humans.

31. Purposeful behaviors, as opposed to reflexes, require __________ sensory processing.

32. In the hot-plate test, what is the response which is measured?

33. In the ______  _______  procedure in pain research, an animal’s shock intensity threshold is measured via the learned behavior of operating a lever to decrease the intensity of the shock.

34. What are two commonly used materials for foot pad injections to product persistent inflammation as a model for chronic pain in humans?

35. A factor that can limit the usefulness of electric shock in long-term stressor experiments is that animals demonstrate considerable ______ to shock if it continues for many sessions or is administered chronically.

36. The effect of any given shock stimulus varies according to which of these variables?

a) Species

b) size of the electrode or diameter of the grids

c) History of the subject (has it received shocks before)

d) waveform of the voltage

e) all of the above

ANSWERS

1. Delivery of an appetitive or drug reward; or avoidance or escape from an aversive condition.

2. Lever or switch

3. Baseline

4. Drug discrimination

5. A and B

6. True

7. False.  Some vehicles may have pharmacological action.

8. A, b and c

9. To determine the amount of drug actually received;  and to identify reduced food or water intake resulting from reduced palatability.   

10. Withdrawal syndrome

11. True

12. True

13. Avoid or escape

14. False

15. Electric shock

16. Neutral

17. Escape

18. Avoidance

19. Punishment (conflict)

20. Forced

21. A, b, c

22. True

23. False

24. True

25. The International Association for the Study of Pain, in 1986; updated by AALAS in 2000

26. C

27. False

28. False – they are not considered to be very reliable.

29. Latency

30. True

31. Supra-spinal

32. Paw-licking

33. Shock titration

34. Carrageenan or Complete Freund’s adjuvant

35. adaptation

36. E

________________________________________________________________________

Chapter 8 – Social Variables (pp. 79-89)

Chapter 9 – Ethological Approaches (pp. 91-95)

Chapter 10 – Teaching with Animals (pp. 97-98)

QUESTIONS

1.
T/F: When some species are housed in a high-density fashion,

cardiovascular and immunological changes can occur. 

2.
What is "aunting" behavior? 

3.
How can you minimize the adverse effects of separating an animal

from its social group? 

4.
Macaque infants raised with the mother only, without additional

companions, may show what tendency? 

5.
Young monkeys separated from their mothers show changes in which

responses? 

6.
Peer rearing refers to what practice in NHPs? 

7.
T/F: Peer reared primates can generally not be introduced into

species-typical social groups after they reach adulthood. 

8.
T/F: Peer reared primates can be placed into species-typical

social groups after they reach adulthood, and will generally behave

normally in these social groups. 

9.
T/F: Surrogate reared primates can generally not be introduced

into species-typical social groups after they reach adulthoods. 

10.
T/F: Surrogate reared primates often exhibit severe

physiological, as well as emotional, effects when the surrogate is

removed. 

11.
T/F: Isolation reared primates often become poor parents. 

12.
T/F: Primates reared in very dense populations often become

abusive parents. 

13.
What is ethology? 

14.
How does ethology differ from other behavioral research? 

15.
What is provisioning? 

16.
What are some possible adverse effects on the population being

provisioned? 

17.
What are the Office of Technology Assessment's goals for

teaching with animals? 

18.
What precautions can help minimize risk to neonates in

infanticide research?

19.
What precautions can help minimize risk to prey in predator/prey

studies? 

20.
What precautions should be taken when passively observing animal

populations? 

ANSWERS

1.
T

2.
Sharing of parenting of infants by adults

3.
Let the animal remain in its home cage and remove the

companion(s), or place infants with other familiar individuals after

mother is removed, or maintain visual/auditory/olfactory/limited tactile

contact, or provide other activities.

4.
Tendency to aggressiveness.

5.
Behavioral, endocrinological and immunological

6.
Removal of infant from mother within 48 hours after birth, and

then placement with a peer within 2 weeks.

7.
F

8.
F

9.
T

10.
F

11.
T

12.
T

13.
The study of species-typical patterns of behavior.

14.
The animal is not used as a model for another species.

15.
Providing an additional food supply to draw animals closer to a

passive observer.

16.
Dietary imbalances may occur, increased population density can

occur due to increased food supply, and sudden cessation of provisioning

can lead to mortality.

17.
Fostering a positive attitude towards animals, introducing the

concept of models, and learning skills important for careers.

18.
Placement of neonate in a mesh cage, observing animals closely,

and watching especially for behavioral signs indicating imminent attach.

19.
Placement of prey animal in a protective cage; using dead prey

to study some aspects of the relationship, and limiting the number of

times the prey individual participates based on signs of distress. 

20.
Screen observers for transmissible disease, consider vaccination

of observers, be knowledgeable about flight distances of the animals,

avoid cornering animals.

