Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research [RED BOOK ]

ASSIGNMENTS
1) Pages vii-x, 1-29
Preface and Introduction; 

Chapter 1 – REGULATORY AND ETHICAL CONSIDERATIONS;

Chapter 2 – PROTOCOL-DEVELOPMENT STRATEGIES.  

QUESTIONS

1. T  or  F This 2003 version of Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research supercedes the 1996 Guide for the Care and Use of Laboratory Animals?

2. Which four concerns should be considered when conducting neuroscience and behavioral research?

3. The AWA, AWR, and APHIS policies apply to which animals compared with PHS?

4. The Guide for the Care and Use of Laboratory Animals adopts an engineering or performance approach in making its recommendations? Which one?

5. IRAC stands for?

6. T  or  F  Compliance with the US Government Principles is mandated by the Guide and the PHS policy?

7. How many statements are in the US Government Principles?

8. Name the 3 R’s.

9. APHIS/Ac policy 12 states that what factors must be included for on-going or proposed animal activities?

10. T  or  F   Anticipated adverse effects of the research that are or may be a threat to the health or safety of the animal must be reported to the IACUC immediately.

11. What is a potentially negative consequence of using too few animals in an investigation?

12. Define stress

13. Define distress

14. Name some characteristics that might be observed in a painful rodent and a painful NHP.

15. Do acceptable levels of noxious stimuli exist?

16. Define pain threshold

17. Define pain tolerance

18. Name some maladaptive behaviors.

19. What are nocifensive behaviors?

20. List some noninvasive or less invasive methods for physiologic monitoring.

21. One of the most important noninvasive methods for assessing distress is __________.

22. List four general approaches to minimize pain.

23. Name the first step in developing a humane endpoint.

24. Behavior studies in rhesus macaques puts personnel at risk for what disease?
ANSWERS

1. False

2. Careful monitoring to identify unintended adverse effects; ensuring care for animals that, because of experimental manipulation, may be unable to care for themselves adequately; maintaining an appropriate environment for animals; establishing humane endpoints in advance to avoid or minimize unintended pain and/or distress.

3. PHS policy: live vertebrates  AWA: live or dead warm-blooded vertebrates (with species and project-specific exceptions)

4. Performance

5. Interagency Research Animal Committee

6. True

7. Nine

8. Replacement, reduction, refinement

9. A rationale for involving animals, description of procedures to minimize pain, written narrative description of alternatives, written assurance of duplication prevention

10. F – unanticipated

11. It could result in a study that has too little power to detect a meaningful or biologically significant result.

12. The biological response an animal exhibits in an attempt to cope with threats to its homeostasis.

13. The aversive state in which an animal is unable to completely adapt to a stressor and the resulting stress.

14. Rodent: decreased activity, excessive licking and scratching, self-mutation, abnormal locomotion, no nesting, hiding, piloerection, porphyrin staining, rapid respiration, decreased food/H2O intake     NHP: increased aggression or depression, self-mutilation, reluctance to move, decreased food/H2O intake

15. Yes, they are those levels that are well tolerated and do not result in maladaptive behaviors.

16. The stimulus level at which pain is first perceived.

17. The highest intensity of painful stimulation that an animal will voluntarily accept.

18. Self-mutilation, defeated attitude, no attempts to escape.

19. Behaviors in response to pain (such as guarding or licking the painful site).

20. Radiotransmitters, microdialysis, remote sampling, biosensors, hormone measurement in hair, feces, and urine

21. Observation of animal behavior.

22. General anesthesia, local anesthesia or analgesics, training to avoid painful situations, PI control of stimulus

23. Describe the clinical progression of experimental manipulation or disease.

24. Cercopithecine herpesvirus 1

2) Pages 30-68
Chapter 3 – GENERAL ANIMAL-CARE CONCERNS.  

Questions

1. Which regulations require institutions to ensure that every person who works with animals is appropriately qualified?

2. AWRs and the Guide dictate that the ultimate responsibility for overseeing training rests with which entity within the university?

3. What are three general considerations that apply to research projects which require animal monitoring and maintenance?

4. What general observations should be made of laboratory animals on a daily basis?

5. What technique can be superior to weighing animals for evaluating their condition?

6. Why does the Guide recommend the physical separation of animals by species?

7. According to the Guide, what are the definitions of major and minor survival surgery?

8. According to AWRs, what is the definition of a major operative procedure:

9. How does the Guide define a substantial impairment of physical or physiologic functions?

10. According to the AWRs, is a noninvasive procedure considered major surgery?

11. T  or  F: According to the Guide, minor survival procedures do not require aseptic technique.

12. Is it necessary to fast rodents and rabbits prior to surgery?

13. What are the AWRs requirements for unrestrained activity during periods of restraint for NHPs?

14. In some types of animal experiments, what might sometimes be preferable to a food reward?

15. T  or  F: The Guide states that when the experimental situations require food or fluid regulation, at least minimal quantities of food and fluid should be available to provide for development of young animals and to maintain long-term well-being of all animals?

16. T  or F: APHIS/AC’s Policy 11, “Painful Procedures” lists “food or water deprivation” as a procedure that may cause pain or distress?

17. What are two common methods used for regulating the food intake of animals to motivate them to perform tasks?

18. Rats and mice are meal-eaters or nibblers?

19. During which cycle are rats more likely to eat?

20. Which are more resilient when it comes to food restriction – rats or mice?

21. Intolerance of food restriction is aggravated by what two things?

22. What three main physiologic stimuli mediate thirst and hydration?

23. List some of the factors that influence the physiologic need for water.

24. Might an animal be adequately physiologically sustained with less fluid than they would voluntarily consume?

25. What two homeostatic mechanisms do animals use to retain their hydration if only allowed to drink once daily?

26. Sweetened milk or juices used in a long-term study may be unfavorable for what pathologic reason?

27. Should the water content of fruits and vegetables be considered in determining the minimal ration of fluids for an animal?

28. Name some variables that can be monitored to assess the nutritional or hydration status of animals.

29. What generic phrase describes both transgenic animals and those with targeted mutations?

30. Define transgenic.

31. Define targeted mutation.

32. Transgenic animals are typically made by method?

33. What three techniques are used to insert cDNA for the method mentioned in # 30?

34. The successful production of a transgenic animal will be affected by what three events?

35. A knockout is typically created by which method?

36. Most of the stem cells used in targeted-gene deletion studies were derived from mice of what strain?

37. The stem cells from the strain in # 34 are typically implanted into which strain?

38. What is the major drawback to using knockouts?

39. Define speed congenics and state the major advantage to its use.

40. What phenotypes might be seen in individuals with a targeted deletion of the gene for neuronal nitric oxide synthase (NOS -/-)?

41. Define ethogram.

42. List three examples of humane endpoints for mutant rodents.

Answers:

1. AWRs, PHS 

2. IACUC

3. Consultation, responsibility, record-keeping

4. General activity levels, posture, hair coat condition, signs of self-induced trauma, respiration pattern, general cage condition

5. Body condition scoring

6. To prevent interspecies disease transmission, eliminate anxiety, eliminate physiologic and behavioral changes due to interspecies conflict.

7. Major survival surgery: penetrates and exposes a body cavity or produces substantial impairment of physical or physiologic functions. Minor survival surgery: does not expose a body cavity and causes little or no physical impairment.

8. Almost identical to the Guide’s except that it refers to permanent, rather than substantial impairment of functions.

9. It does not give a definition.

10. The AWRs will classify a permanent impairment caused by a noninvasive procedure as major surgery. The impairment does not have to be substantial.

11. False

12. No, since they cannot vomit.

13. In instances where long-term (>12 hrs) restraint is required, a NHP must be provided the opportunity daily for unrestrained activity for at least one continuous hour during the period of restraint, unless continuous restraint is justified for scientific reasons and approved by the IACUC.

14. Fluid reward.

15. True

16. False – the correct statement is “food or water deprivation beyond that necessary for normal presurgical preparation” as a procedure that may cause pain or distress.

17. Restricting the amount of time available to the animals to eat and restricting the amount of food available.

18. Meal-eaters

19. Rats are more likely to eat during the dark cycle and have a circadian rhythm of feeding

20. Rats. The well-being of mice may be compromised during food restriction.

21. Single housing and feeding during light cycle.

22. Dehydration, hypovolemic thirst, angiotensin

23. Water and electrolyte content of the diet, ambient temperature and humidity, exercise, habit, social factors, palatability, ease of access to fluids.

24. Yes

25. Torpor and controlled urine output

26. Dental caries

27. No, their water content is difficult to estimate

28. Weight, food intake, skin turgor, solid& fluid waste, moistness of feces, general appearance, demeanor, quality of fur and skin

29. Genetically modified

30. An animal that has genes from another organism or species incorporated into its genome; an animal that has exogenous (foreign) DNA inserted into its cells.

31. An animal that has had the coding sequence of a gene in its own genome altered. That gene is either made functional (knockin) or non-functional (knockout).

32. Pronucleus method

33. Microinjection, electroporation, nonpathogenic viruses

34. The inserted DNA will incorporate into the chromosomes of only a percentage of the embryos developing from the microinjected eggs, the DNA will incorporate at different genetic locations, different numbers of copies of the DNA will incorporate in different embryos.

35. Embryonic-stem-cell method

36. 129/SV strain

37. C57BL/6

38. Lethal mutations

39. The process by which the DNA of each mutated animal is screened to select animals with the most genetic similarity to the background strain. This will reduce the number of back-crosses necessary to develop the congenic line.

40. Hypertrophic dilated bladders, dysfunctional urinary outlets, increased urinary frequency.

41. A pictorial catalog of the behavioral patterns of an organism or a species

42. The ability to access and consume food and water, the response to stimuli, general condition.

3) Pages 71-93.

Chapter 4 – SURVIVAL STUDIES; 

QUESTIONS:

CHAPTER 4

1. List the different types of survival studies performed in neuroscience/behavioral research.

2. Why are anatomic studies performed?

3. Anatomic studies are often performed by injections of _______ substances or with ________ techniques that destroy a certain part of the brain to examine degenerating fibers.

4. This specific tracing substance will can be used as a label with brain imaging techniques to repeatedly examine the same animal during a study.

5. List the factors that determine whether or what extent the IACUC and PI need to apply the Guide recommendations when tracer substances are administered.

6. Give an example of a minor tracer injection, which would not constitute a major survival surgery and one which would be considered a major survival injection procedure.

7. Give some reasons why an IACUC would allow approval of a modified surgical facility for performing major survival surgery involving tracer injections / lesioning the brain.

8. If more than a tracer compound is injected during a major surgical procedure in the same animal at two different ages for the sake of studying development for the same protocol, does the IACUC have to approve this as multiple major ops?

9. A common occurrence in anatomic tracer injection requires the surgeon to break sterility to fill & insert injection micropipettes, position the injections, and adjust the injection pressure.  What should the surgeon do during this and when all of the injections have been made in regards to the surgical site?

10. What are some characteristics to consider about the actual injection substance?

11. Neurophysiology studies in awake animals are capable of giving scientists the most information about neural processing through what type of structures?

12. Which types of experiments have had the most influence on the fields of cognition and neuroscience than any other?

13. What is the first phase of a traditional brain-recording neurophysiology type of study?

14. Why do neurophysiology experiments on awake, behaving animals often require restraint?

15. Describe a guide cannula or guide chamber.  How are they surgically attached to the head and how are they maintained?  Their major uses are for what three experimental purposes?

16. What are the major issues regarding the use of anesthetized animals in neurophysiology experiments?

17. Name some of the animal welfare issues specific to neurophysiologic experiments performed in awake, behaving animals.

18. What is the best technique to train an animal for a restraint device or tether?

19. Give the broad Guide recommendations in regards to restraint.

20. Give two examples of reasons why an animal would be placed on a neurophysiology study involving the use of tethering system.

21. What is usually added to the indwelling catheter/tether system when NHPs are being used in a study.

22. All of the following are types of head-holders generally used in neurophysiology experiments, except:

a. Headpiece

b. Collapsible

c. Halo

d. Implantable

23. Monkeys can be trained to enter the recording device or restraint device by several techniques.  What works the best with squirrel monkeys and macaques?

24. If a NHP is required to be in a chair for 12 hours or greater, what is the exercise requirement?

25. Are multiple major survival surgeries, as may be required for cranial implants, acceptable according to the Guide?  What is the verbage?

26. What if the surgery to implant the probes would be extremely long?

27. Does a routine procedure like removing granulation tissue that forms over the dura mater in a recording chamber of a cranial implant have to be performed in a dedicated surgical facility?  

28. Give the reason why phase one of the surgery for a head implant (installing the hardware) would take place in a dedicated surgical facility and phase two (implanting microelectrode, microdialysis probes, or micropipettes) would take place in a modified surgical facility in a PIs lab.  

29. T/F.  All microdialysis probes, microelectrodes, micropipettes that are inserted into the brain must be autoclaved at 80° C for 30 minutes.

30. T/F.  Microdialysis probes, microelectrodes, and micropipettes can be insterted into the brain of an awake, nonanestethized animal even if it is painful to the animal when they are inserted.  

31. Name the two causes of brain injury from insertion of probes into neural tissue.  How can these sequelae be prevented? 

32. How should a PI and an IACUC deal with an unexpected implant failure and the need to replace this with surgery?

33. What is the single biggest risk of exposure to a hazardous agent when working with trained, awake macaques?

34. Name some imaging techniques.

35. What is the imaging technique that is most commonly used in unanesthetized animals?

36. Describe two types of anesthetic devices that may be damaged by an MRI machine’s strong magnetic field.

37. Can electronic water blanket warming devices be used during MRI imaging?

38. Name two diseases that are concerns when working with nonhuman primates around people.  What is the biggest occupational health concern about rodent species?

39. T/F.  The tracer used for PET scanning is not radioactive.

40. Define gene therapy.  What is the difference between ex vivo and in vivo gene transfer?

41. What is a stem cell and how is it used in stem cell therapy?

42. Name some common gene therapy viruses.

43. T/F.  Since stem cells are multipotent cells they cannot provoke immune responses in the animals they are administered to.

44. T/F. Gene therapy causes tumor formation in animals.

45. In regards to occupational health concerning recombinant DNA or other forms of gene therapy what guidelines should be consulted?

ANSWERS:

1. Anatomic, neurophysiology, imaging, and stem-cell & gene therapy.

2. To evaluate the nervous system by examining cellular organization or chemical composition of specific brain regions or by examining how different brain regions are related by afferent or efferent connections.

3. tracer / lesion

4. Manganese

5. Invasiveness of the procedure, the surgical setting, if multiple injections are being given, characteristics of injected substance.

6. Injection into the eye is minor, an injection into the brain requiring a craniotomy & duratomy is major.

7. It may not be possible to sterilize all of the necessary equipment or it may be impossible to move it to the dedicated surgical facility.  Other factors include:  using radioactive substances, doing several injections in one procedure, 2-4 days post-survival procedure, lab area is suitable for aseptic survival surgery, procedure is performed infrequently, absence of complications during the surgery in a modified surgery area.

8. Yes, according to NIH guidelines this is multiple major operation performed as “related components of a research project.”

9. The surgeon should have no direct contact with the surgical field or wound site.  The surgeon should re-glove and/or re-gown, remove the top layer of drapes and close the wound.

10. It may be radioactive, may be heat labile, may be tissue toxic.

11. Neural signals.

12. Brain-recording studies in awake, behaving animals trained to perform in sophisticated neuropsychological studies.

13. A period of time requiring the animal to be trained to perform the task.  This phase is often a long period of acclimation. 

14. The animals must be placed in a restraint to allow for the brain or spinal cord to be able to position the electrodes into the correct exact location, to maintain the animals posture in relation to the actual behavioral task, to maintain the animal in relation to a stimulus, or restricting movement so that the animal does not interfere with the recording device or induce variability in the recording.

15. Guide cannulas or chambers are implanted chronically in the skull, a craniotomy is performed and a piece of skull is removed, hardware is placed over the skull & attached to the skull.  The hardware is hollow allowing access to the brain.  This area is covered with sterile saline and closed with a cap to prevent infection with microorganisms.  They are used for inserting stimulating electrodes multiple times during experimental sessions, to record electrical activity (recording electrodes) or to sample interstitial space (microdialysis probes). 

16. Appropriate anesthesia type, maintaining physiologic status, and monitoring of the animals condition.

17. Head restraint systems, chairing NHPs, multiple survival surgeries, modified surgical settings, asepsis during introduction of probes into the brain, monitoring the site during infection, dealing with rejected or failed implants, maintaining chambers free of infection, periodic durotomy.

18. Do training often with the animal, allow the animal to enter the restraint voluntarily, and then perform the task once securely restrained.

19. Restraint period must be as short as possible, animals must be closely monitored, lesions that develop should be allowed to heal.

20. To study IV self-injection of a drug in an animal monitor or for intragastric infusion of a drug to animals.

21. Specially designed shirts, vests or harnesses to protect the exit site from the NHPs.

22. B.  Collapsible is not a type of head-holder.

23. Pole and collar systems.  Squirrel monkeys will grasp the pole and ride to the chair on it, macaques may walk along the floor and climb into their restraint device.  The use of poles and collars requires significant training and acclimation.

24. Daily unrestrained activity must be provided for at least one continuous hour during the period of restraint

25. Use of multiple surgeries, including surgeries to repair implants is acceptable because they are related components of one research project, they are required for clinical reasons, they conserve scarce research sources 

26. Another reason to plan multiple major survival surgeries are to make several short surgeries, given the animal time to heal in between, rather than one long surgery

27. No, it is common to perform these procedures under light anesthesia in a PI’s laboratory.  This also includes procedures like treating surgical wounds as they heal, maintaining implant devices, etc.  However, classifying these procedures as major or minor is not straightforward and these decisions must be made with the PI, IACUC and veterinarian’s input and professional judgment.

28. The equipment needed for positioning the device adequately in the brain may be too cumbersome to move into the dedicated surgical suite.  In this case, it is appropriate to allow the surgery to occur in a modified surgery area. 

29. False, the instruments are very delicate and are often not sterilized before use, however, they must kept as free from contamination as possible and be sterilized as appropriately as possible.

30. True, as along as the pain is momentary or slight, as would be in most cases, they can be inserted into an animal without sedation.

31. Cerebral edema or hemorrhage.  With proper training.

32. The PI should have this possibility outlined in the animal use protocol before the protocol is approved by the IACUC, this is crucial for the viability of the study and the welfare of the animals

33. Herpes B virus exposure/transmission

34. position-emission topography (PET), single-photon emission tomography (SPECT), magnetic resonance imaging (MRI), functional MRI (fMRI), nuclear magnetic resonance imaging or spectroscopy (NMR), near-infrared spectroscopy, ultrasonography, computed topography (CT) and optical imaging

35. Ultrasonography

36. Mechanical ventilators and ferromagnetic components of monitoring devices

37. No, usually they require a power source and they may have ferrous wire coils inside, they cannot be used.  There are chemical, nonmetallic portable warming devices that can be used during imaging and during transport, with an anesthetized animal.

38. Herpes B virus exposure & Tuberculosis; lab animal allergies are commonly acquired through contact with small animals.

39. FALSE, it is radioactive and special procedures must be incorporated into an animal use protocol to handle radioactive animal waste and equipment and to limit human exposure to the radioactive agents.

40. A technique involving transfer of genetic material to an individual animal.  Ex vivo is an indirect introduction of genetically modified cells into a foreign gene using cells removed from the body. Like fibroblasts, then replacing those cells and in vivo is a direct transfer of a foreign gene to an animal using DNA, RNA viruses or DNA viruses..

41. Stem cell have an extensive capacity for self-renewal and are multipotent, giving rise to neurons, astrocytes and oligodendrocytes.  They are used as therapy but are administered the same way gene therapy is.

42. Lentivirus, herpes simplex viruses, adeno-associated viruses.

43. FALSE, multipotency does not affect whether cells will cause an immune response.  Severe graft-versus-host disease can occur acutely or chronically in some patients after stem cell therapy.

44. TRUE, gene therapy and stem cell therapy has been proven to have tumorigenic properties.  

45. NIH guidelines called Guidelines for Research Involving Recombinant DNA Technology.
Chapter 5 – PROLONGED NONSURVIVAL STUDIES.  

Questions:

1. What are neuromuscular blocking drugs (NMBD) and why are they used for prolonged nonsurvival studies?

2. What are the major risks involved with using NMBDs?

3. T/F.  Use of a neuromuscular blocking agent does not have to be included in an IACUC protocol if the animal is on a ventilator under inhalant anesthesia.

4. Do NMBDs provide pain relief?

5. Name some special measures to monitor anesthesia in an animal who has been administered a NMBD.

6. Name some classes of drugs that are considered anesthetic adjuncts which are not analgesic or anesthetic.

7. It is recommended to put an animal on anesthesia and then let them stabilize before administering a NMBD.  What is the recommended time frame that an animal should be given to stabilize?

8. What are some of the monitoring criteria that should be recorded during a prolonged, nonsurvival surgery?

9. T/F.  Automated devices are not considered to be sufficient in monitoring an animal, a person should always be present during prolonged procedures.

10. The addition of nitrous oxide to oxygen in a gas maxture will _________ (increase or decrease) cerebral blood flow and _________ (increase or decrease) the effect of intravenous anesthetics.

11. Why would you humidify the inspired air of an animal undergoing a prolonged procedure?

12. Is lactated Ringer’s solution adequate as the only fluid therapy in an animal who is undergoing a procedure that involves >48 hours of anesthesia?

13. For animals undergoing prolonged procedures, this is recommended to prevent an animal from getting venous pooling and edema.

14. Some recommendations are given in the Red Book that should keep an animal stable and prevent infection if an animal is undergoing a prolonged procedure.  What is the time limit before antibiotics must be administered?  What other agents can be given to keep an animal stable?

15. Are aseptic procedures recommended for prolonged procedures involving surgery?

16. Is it okay for sensitive equipment, like microelectrodes to be used in neural tissue if they are not sterile?

17. What should be performed if any animal dies unexpectedly during a prolonged nonsurvival procedure?

Answers:

1. They are drugs that paralyze all voluntary muscles, including extraorbital muscles, they are used and visual and neurologic studies to minimize movement by the animal in order to present the brain images that are not confounded by the animal moving in response to the images presented.

2. Typical indicators of anesthetic depth (such as response to noxious stimuli and changes in respiratory rate) makes it difficult to evaluate an animal under anesthesia.

3. FALSE, use of NMBDs must be explained, justified and approved by an IACUC regardless of the anesthetic it is used with.

4. No, and the chief animal welfare concern is that paralyzed animal do not show the typical signs of pain and distress that animals who are just under anesthesia might exhibit.

5. One can use heart rate, electroencephalograms, arterial blood pressure, blood oxygen saturation, urine production, pH, end-tidal CO2, blood gas concentration, temperature salivation, pupil size and lacrimation.

6. Sedatives, anxiolytics, and NMBDs.

7. 30 minutes.

8. Time, date, drugs or solutions administered, name or initials of person administering the drug.

9. TRUE, Automated machines can malfunction and an animal’s status can change rapidly, which requires a person to be on hand continuously to monitor the animal under anesthesia for a prolonged procedure.

10. INCREASE, INCREASE

11. To maintain hydration of the lungs and prevent desiccation.

12. No, after 48 hours it is recommended to administer potassium and/or amino acids.

13. Rearranging limbs and massaging large muscle masses.

14. After 12 hours with exposed tissues or body cavities, antibiotics should be given.  In addition to antibiotics, vitamins and anti-inflammatory agents can be administered to keep an animal stable.

15. Yes, and if they are not used, an increased number of animals may die from sepsis, requiring the use of more animals, which is wrong from a regulatory & ethical standpoint.  The 3rd IRAC principle is sited in this section.

16.  It is okay for sensitive equipment that will be destroyed by certain sterilization techniques to be cleaned as best as possible, but not necessarily rendered sterile to be used in neural implantation studies.  

17. Veterinarians and/or investigators should perform necropsies on any animals that have deleterious side effects or unexpected death from prolonged non-survival surgeries in order to refine the techniques and prevent these deaths from occurring.

4) Pages 94-122.

Chapter 6 – STUDIES OF NEURAL INJURY AND DISEASE; 

Chapter 7 – PERINATAL STUDIES; 

Chapter 8 – AGENTS AND TREATMENTS. 
1.  List four (or more) neurologic and psychiatric diseases for which animal models are used.

2.  Which of the following is NOT a major consideration in assessing animal protocols?


A.  Assessment of well being


B.  Appropriate nursing care


C.  Cost of animal support


D.  Minimizing pain &/or distress to the animal

3.  T or F    Endpoints for a neurological model might include paralysis, inability to eat or drink, inability to urinate, etc. and can be set up as the study progresses instead of at the outset.

4.  What occupational health and safety issues may arise in studies of neural injury and disease?

5.  In designing studies of pain and pain pathways, especially persistent pain, list five steps the IACUC can take to assure ethical considerations are met.

Answers:  

1.  Alzheimer’s disease, Parkinson’s d., spinal cord injury, spongiform encephalopathies, multiple sclerosis, myasthenia gravis, autism, diabetic neuropathy, schizophrenia, and others.

2. C

3.  F  - endpoints should be established in the protocol for review by the IACUC.



4.  Neurotoxins (ex. MPTP), infectious agents, human cell lines, and noise used in creating models.

5.  Use full committee review, look for very strong justification of the study and firm qualifications of personnel, severity of pain to be experienced should be well described, analgesics or ability to escape pain should be included if possible or their lack be well justified, define humane endpoints before work begins.

Chapter 7 -Perinatal Studies
Questions:

1.  List three key differences between perinatal and adult animal model studies.

2.  T or F    The age at which prenatal animals can perceive pain, thus necessitating discussion of analgesia, is well defined as the last trimester of development and is evidenced by withdrawal from noxious stimuli.

3.  T or F    In pregnant animals, anesthesia of the mother is presumed to also provide anesthesia for the fetus. 

4.  T or F     Aspirin and Acetaminophen given to the mother, can provide safe and adequate analgesia for the fetus. 

5.  T or F    Anesthetic and analgesic use in neonates should be discussed in the protocol and may need to be different than those used for adult animals.

6.  Rejection of the young and cannibalism are concerns in use of neonates of which animal species?     A.  All mammals

                 B.  Rodents

                 C.  Non human primates

                 D.  None of the above

7.  Which of the following are practical and recommended for identification of neonates?


A.  Ear tags


B.  Tail tattoos


C.  Toe clipping


D.  Marks with nontoxic indelible markers


E.  All of the above


F.  B & D

8.  Surgery on the fetus in utero (is, is not) considered a major operative procedure.

9.  List two or more differences in euthanasia techniques in the fetus or neonate from those of adult animals.

Answers:

1.  Physiological differences can be quite different and are changing, care requirements are quite different, and welfare of both mother and fetus or neonate must be considered.

2.  F    The age is not known, response to noxious stimuli is used to determine this age.

3. T

4.  F   These substances and others that inhibit prostaglandin synthesis may alter developmental physiology and behavioral maturation.

5.  T

6.  B

7.  F

8.  Is

9.  Young animals are more tolerant of hypoxia than adults, in early development neural immaturity assures that euthanasia of the dam will provide euthanasia of the fetus, use of two methods combined may be best for neonates, ex. hypothermia or CO2 combined with decapitation.

Chapter 8 - Agents and Treatments
Questions:

1.  Which of the following categories are addressed in this guide and require careful monitoring of the animals in neuroscience studies?  (List all that apply)


A.  Toxicological Agents
B.  Pharmacological Agents


C.  Physical Agents                D.  Exercise


E.  Addictive Agents

F.  Euthanasia methods


G.  Nutrient modification
H.  Human trials


I.  Sleep Deprivation

J.  Agricultural studies

2.  T or F   The NIH report Methods and Welfare Considerations in Behavioral Research with Animals overlaps this guide and is newer than this guide.

3.  List four or more general considerations when using pharmacological and toxicological agents in behavioral or neurological studies.

4. T or F     When studying addiction in animal models, withdrawal symptoms are not a concern as they are in humans, so that drugs may be stopped abruptly without negative effects.

5.  T or F    Animals, unlike humans, know when to stop and will not self administer toxic levels of an addictive substance.

6.  Which of the following require that research institutions collect information regarding hazardous substances classified as “select agents” and register their presence with the federal government?


A.  The Food, Drug, and Cosmetics Act


B.  The Public Health Security and Bioterrorism Preparedness Act


C.  The Animal Welfare Act


D.  The USA Patriot Act


E.  A & C


F.  B & D

7.  T or F    Physical agents such as temperature alteration, light, and sound may be used to study environmental stress, and that stress must be carefully designed to answer the question with the least deleterious effect on the subject as possible.

8.  T or F      Nutrition and Neurologic function may be linked, but the animal care staff would not be able to detect the types of neurologic functional changes produced.

9.  List two or more considerations when using exercise to evaluate neurologic function in animal models.

10.  “Gentle Handling”, the “Flowerpot” technique, the “disk-over- water” technique, and forced locomotion are all methods for the study of:


A.  Intelligence evaluation


B.  Exercise tolerance


C.  Sleep deprivation


D.  Visual acuity

Answers:

1.  All except H & J

2.  F, overlaps but was published in 2002, while this guide was published in 2003.

3.  Environment, Vehicle, Dose, Route, Long-term effects, Toxicity.

4.  F    Withdrawal can be a serious consideration and may lead to distress in the animal if not considered at the end of an addiction study.

5.  F    Studies using self-administration must be carefully planned to prevent overdosing to the extent of toxicity (unless toxicity is the purpose of the study).

6.  F

7.  T

8.  F Animal care staff may be the most appropriate monitors for changes related to diet and should be educated about the study and possible signs to be observed.

9.  Is the animal adequately adapted to the exercise prior to the study?, Will the animal’s body temperature be maintained?, Can the animal be hurt in the exercise device and if so how will this be prevented?, How will exhaustion be defined?, How will sanitation of devices be accomplished?

10.  C

5) Pages 123-149.

Chapter 9 – BEHAVIORAL STUDIES.  

Que.  Behavior of living organisms is a visible manifestation of activity of the _______________.

A. peripheral nervous system

B. autonomic nervous system

C. central nervous system

D. all of the above

Ans.   C. central nervous system

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p123

Que.
What is the key focus of behavioral research?

Ans.
Behavior itself (environmental determinants) or brain mechanisms underlying behavior (brain electric or chemical activity)
Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p123

Que.
List the 2 types of stimuli used in behavioral research.  Briefly describe and give 3 examples of items which can be used as stimuli.

Ans.
Appetitive (attractive or pleasant) and aversive (noxious or unpleasant).  Examples:  food pellets; solutions—sweet or bitter; loud noises; drugs; electric shock

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p123

Que.
Match the following terms to the most appropriate defining statement

____ 1.  appetitive stimuli

A.  elicits an escape or avoidance

____ 2.  aversive stimuli


B.  increases the rate of a contingent behavior

____ 3.  reinforcer


C.  stimulates voluntary contact or approach

____ 4.  punisher


D.  decreases the rate of a contingent behavior

Ans.
1.  C; 2.  A; 3.  B; 4.  D

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p124

Que.
True or False???
Rats and monkeys have been shown to repeatedly disengage in behaviors that produce exposure to electric shock.

Ans.
False
Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p124

Que.
A drug’s ability to produce a conditioned preference may be completely reversed (to conditioned aversion) simply by changing the (spatial/temporal) relationship between drug injection and the associated stimulus.

Ans.
temporal

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p124

Que.
True or False???
Decisions about whether a given stimulus should be considered appetitive or aversive can be based solely on its physical properties.

Ans.
False. . . must be informed by expert knowledge of its behavioral effects in various contexts.

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p124

Que.
Both reinforcement and punishment may involve either the presentation or removal of a stimuli.  Match the descriptor with an appropriate response

_____ 1.  positive reinforcement
A.  presentation of an aversive stimulus results in a decrease in responding

_____ 2.  positive punishment
B.  removal or omission of an appetitive stimulus produces a decrease in responding

_____ 3.  reinforcement based on 
C.  presentation of an appetitive stimulus 

     escape or avoidance
results in an increase in responding

_____ 4.  punishment based on


D.  removal or omission of an aversive stimulus 


     omission training


response produces an increase in responding

Ans.
1-C; 2-A; 3-D; 4-B

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p124

Que.
Name the types of studies that use an explicit, experimenter-defined relationship between some feature of the animal’s behavior and the deliver of the stimulus.

Ans.
instrumental learning; operant conditioning

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p125

Que.
What type of study typically does not involve a response-outcome contingency?

Ans
classical or Pavlovian conditioning

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p125

Que.
List the types of stimuli typically used to motivate an animal to perform a particular behavior.

Ans.
appetitive, aversive

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p125

Que.
Why are foods rich in calories a poor choice as a reinforcer in a procedure that requires an animal to respond repeatedly for food over a period of several hours?

Ans.
rapid satiation

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p125

Que.
Which animal care and use documents must be considered when conducting behavioral research?

Ans.
The Guide and Principle IV, US Government Principles

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p126

Que.
Items which must be clearly and completely described within the animal-use protocol include all of the following except:

A. clear and complete description of the stimulation w/ scientific rationale

B. immediate consequences of acute exposure to these stimuli

C. possible detrimental effects of long-term or repeated exposure

D. possible adverse consequences of food or fluid restriction

E. none of the above

Ans.
E.  none of the above.  They must all be included within the animal use protocol

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p126

Que.
How can the number of animals that must be used in the procedures be reduced?

Ans.
By evaluating a motivational stimulus and its characteristics which show that variability in response to it is low

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p126

Que.
True or False???
Generally acceptable levels of noxious stimulation are those that are well tolerated and do not result in maladaptive behaviors.

Ans.
True

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p127

Que.
Use of (appetitive, aversive) stimuli at intensities or durations that approach or exceed the animal’s pain tolerance level should be avoided in behavioral procedures.

Ans.
aversive

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p127

Que.
True or False???
Appropriate adaptive responses occur when escape and avoidance behaviors occur after the intensity of a stimulus reached the pain tolerance level.

Ans.
False.  Avoidance should occur well before the intensity reaches pain tolerance level.

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p127

Que.
When an animal’s behavior is dominated by escape-avoidance attempts, the behavior becomes maladaptive signaling unacceptable levels of pain.

Ans.
True
Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p127

Que.
Which of the following is not used to study spatial learning and memory in rodents?

A. radial arm maze

B. Morris water maze

C. Operant Test Battery

D. Barnes circular platform maze

Ans.
C.  Operant Test Battery – used to assess neuruologic changes caused by a drug or chemical in NHPs; the other tasks assess “cognitive” function

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p128

Que.
Which of the following tasks is presumed to be less stressful for the rodent but may require additional aversive stimulation to adequately motivate mice to perform?

A. Barnes circular platform maze

B. Morris water maze

C. Radial arm maze

Ans.
A.  Barnes circular platform maze

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p128

Que.
Which of the following is not true concerning behavioral screening tests?

A. Behavioral screening tests are used in pharmacology, genetics and health surveillance

B. They assess multiple behavioral measures

C. Usually directed at broad functional domains (e.g., motor coordination, emotion or sensory function)

D. Used only if there is substantial time and money available to test a large number of animals thoroughly

Ans.
D. is not true; screening is used with limited time and resources

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p129

Que.
Name 2 regulatory agencies that may sometimes require investigators to use specific test methods and experimental designs. 

Ans.
EPA (Environmental Protection Agency); FDA (Food and Drug Administration)

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p129

Que.
True or False???
Behavior is a convenient experimental variable in screening because it is noninvasive and physiologic systems can be reflected in changes in behavior.

Ans.
True

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p130

Que.
Define functional observation battery (FOB).

Ans.
Functional operation battery (FOB) is a systematic neurologic examination for rodents involving a neurologic examination with numerous behavioral measures.

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p130

Que.
Which of the following statements regarding FOB is not true?

A. Behavior is better quantified using photocell arrays than through direct observation

B. Scoring of the FOB is semiqualitative and may be administered by any member of the research team

C. Provides more extensive behavioral measures than the mouse ethogram

Ans.
B is not true: FOB is semiquantitative and should be administered by an experienced technician.

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p130

Que.
Better quantification is obtained with commercially available equipment such as ___________, than through direct observation

Ans.
photocell arrays

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p130

Que.
What is the food-pickup test?  What information does it give? 

Ans.
A screening method for NHPs: small pieces of food (eg., raisins or peanuts) are systematically placed on a tray and moved to within the NHPs reach; observer measures the time taken to extract the food and accuracy in terms of the number of attempts required to retrieve all of it.  Food pick-up test provides evidence of visuomotor coordination and appetite.
Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p130

Que.
What is the purpose of the Operant Test Battery (OTB)?  Where was it developed?

Ans.
It assesses neurologic changes caused by a drug or chemical in NHPs, humans and rats; National Center for Toxicological Research (NCTR).
Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p130

Que.
True or False???
The FOB for adult rats has more endpoints than that of pre- and post-weanling rats.

Ans.
True [adult rats have 24 endpoints; pre- and post-weanling rats only have 14 endpoints]

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p131 (tables 9-1 and 9-2)

Que.
Match each test of the NCTR Operant Test Battery with the function.

_____ 1.  Progressive Ratio Task


A.  Motivation

_____ 2.  Repeated Acquisition Task


B.  Discrimination

_____ 3.  Temporal Response Differentiation Task
C.  Timing

_____ 4.  Delayed Matching-to-Sample Task

D.  Short-term memory

_____ 5.  Color and Position Discrimination Task

E.  Learning

Ans.
1. A; 2. E; 3. C; 4. D; 5. B

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p132

Que.
Why should sensory and motor assessments be completed before assessment of more complex behaviors, such as learning and memory, aggression, mating and parental behaviors?

Ans.
Sensory and motor deficits may confound the interpretation of other behavioral assessments.

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p132

Que.
True or False???
Behavioral tests assess the effects of altering, adding or removing a gene (and gene product) on behavior.

Ans.
True

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p132

Que.
Knocking out a gene may cause the compensatory under-expression of a second gene.

Ans.
False.  Overexpression instead of under-expression

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003,  p132

Que.
List some of the common dramatic behaviors commonly reported for knockout mice.

Ans.
increased aggression; altered maternal care; decreased sexual behaviors; seizures; and impaired motor coordination and sensory abilities

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p133

Que.
True or False???
Behavioral differences shown by knockout mice may reflect strain effects rather than the effects of the absence of the missing gene.

Ans.
True

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p133

Que.
How can one more easily detect changes in the behavior of knockout offspring? 

Ans.
cross fostering of matched size litters

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p133

Que.
What is an “inducible” or “conditional” knockout?

Ans.
Animals in which a specific gene can be inactivated at any point during development or inactivated only in tissue-specific cells; bypasses the problem of developmental interactions

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p134

Que.
Sensorimotor tests include all of the following except:

A. tail flick test

B. odor-discrimination tests

C. acoustic startle test

D. visual cliff

E. open field test

Ans.
E. open field test

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p134

Que.
Which of the following strains of mice suffer from movement difficulties that could affect locomotion, coordination or grooming?

A. waltzers

B. weavers

C. staggerers

D. all of the above

E. none of the above

Ans.
D.  all of the above

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p134

Que.
GM2/GD2 synthase -/- mice develop substantial and progressive behavioral neuropathies, including deficits in reflexes, ________, coordination and __________.

Ans.
strength; balance

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p134-135

Que.
Motor deficits of complex-ganglioside knockout mice include all of the following except:

A. reduced length and width of stride

B. decreased hindpaw print length

C. marked reduction in rearing

D. walk in small labored movements

Ans.
B.  decreased hindpaw print length; should be increased 

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p135

Que.
Describe what is meant by low-anxiety behavior.

Ans.
High levels of exploration of the open, brightly illuminated area of an enclosure.

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p135

Que.
Defecation constitutes an additional measure of anxiety; high rates of bolus production are correlated with anxiety in ____________ rodents.


A.   homozygote


B.   heterozygote


C.   wild-type


D.   mutant

Ans.
C.   wild-type

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p135

Que.
Low levels of anxiety correlate with more time spent in an (open/enclosed) arm of the plus maze or on the (light/dark) side of the box in the light-dark exploration test.

Ans.
open; light

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p135

Que.
What is the startle response?  Does conditioning have an effect on the startle response?

Ans.
Freezing in response to a loud noise; yes, it can be modified by classical conditioning with normal motor abilities

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p136

Que.
Who is most likely to discover behavioral deficits in research animals?

Ans.
animal care personnel

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p136

Que.
Which of the following is the better choice for testing cognitive function in mice with severe motor impairments that interfere with swimming?

A. water maze

B. radial arm maze

C. circular platform maze

D. Both A and  B

E. Both B and C

Ans.
E.  Both B and C is correct

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p136

Que.
For all the behavioral phenotyping assessments, clear ______ _________ (both temporal and performance) for removing animals from the protocol MUST be identified.

Ans.
end points

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p136

Que.
Name 2 areas of specific consideration which are important in preparing and maintaining animals used in neurophysiologic recording experiments while they are awake and perfoming a behavioral task.

Ans.
extensive training and surgical preparation

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p137

Que.
True or False???
Behaving preparations make it possible to study cognitive and integrative brain processes by engaging an animal’s active participation.

Ans.
True

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p137

Que.
Name 2 surgically implanted devices that are used to quantify behavioral variables.

Ans.
eye coils (monitor eye position) and electromyographic electrodes (record muscle activity)

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p138

Que.
True or False???
Routine husbandry procedures performed by a familiar staff has little or no influence on an animal’s physiology, such as heart rate.

Ans.
False

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p138

Que.
To assess variables associated with learning, ________ animals are often studied as they learn a new behavior.

Ans.
naive

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p138

Que.
Which of the following statements regarding aversive procedures is true?

A. They yield moderately reliable behavior with large differences between individuals

B. May be less likely to upset basic metabolic functions than appetitive procedures

C. Conform with Principle V of the US Government Principles (IRAC, 1985)

D. Level of stimulation applied to an animal will likely need to exceed that tolerated by a human being to be effective

E. All of the above are true.

Ans.
B. is true; aversive procedures yield highly reliable behavior w/ small differences; conform with Principle IV; and stimulation should not exceed that tolerated by a human being

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p138-139

Que.
In order to restrict access to liquid or solid food, what 3 areas should be addressed in the animal-use protocol?

Ans.
1) justification of the level of control; 2) appropriate monitoring; and 3) record keeping procedures

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p139

Que.
How can one document the health status of animals when food and/or water availability is restricted?

Ans.
Well-documented records—weight, assessment of hydration status, general appearance or disposition, performance during behavioral-task session, volume of fluid consumed, dietary supplements and treats, experimental manipulations or treatments performed

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p139

Que.
True or False???
Extra animals must be included within a behavioral study to serve as controls.

Ans.
False.  Each animal serves as its own behavior control, with baseline observations made prior to the initiation of the study.

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p140

Que.
Which of the following are “affective” disorders?

A. alcohol addiction

B. anxiety

C. depression 

D. drug addiction

E. all of the above

Ans.
E.  all of the above
Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p140

Que.
How can depressive behavior be caused in animal models?

Ans.
1) genetic manipulation; 2) environmental perturbations or stressors; and 3) drug treatments

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p140

Que.
Which of the following test is most commonly used for assessment of depression in animal models?

A. Learned helplessness

B. Olfactory bulbectomy

C. Porsolt swim test

D. Anhedonia

E. Tail suspension test

Ans.
C.  Porsolt swim test 
Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p141

Que.
Which of the following is NOT a measure of depression?

A. Floating in response to drug administration

B. Sleeping during daylight hours

C. Periods of immobility

D. Reduced ingestion of a sucrose solution

Ans.
B.  Sleeping during daylight hours

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p141

Que.
How is self-administration in rodents generally achieved?

Ans.
1) press a lever OR 2) display a place preference

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p142

Que.
Continuous monitoring is required for all of the following except:

A. platforms

B. hot plates

C. roto-rods

D. mazes

Ans.
D.  mazes

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p142

Que.
Differentiate between social and nonsocial manipulations which are used to induce behavioral stressors

Ans.
social = social separation or mixing of unfamiliar animals


Nonsocial = exposure of animals to novel environments or restricting behavioral activity

Ref.   NRC, Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research, 2003, p142

Que.
Research which involves exposing animals to behavioral stressors focuses on 3 avenues of investigation.  Name these 3 conceptual areas.

Ans.
1) understanding the effects of exposure to behavioral stressors on aspects of neural function OR how neural manipulation affects responses to behavioral stressors


2) understanding the neural substrates or correlates of particular behaviors or aspects of temperament (animals may be lesioned, genetically modified, or electrically or chemically stimulated)


3)  pharmacologic studies to determine the efficacy of various compounds in reducing aggression, anxiety or fearfulness (identification of useful compounds)

Ref.
NRC, Guidelines for the Care of Mammals in Neuroscience and Behavioral Research, p142-143

Que.
True or False???
Social disruption can be used as an experimental technique or can occur as an inadvertent confounder in neuroscience and behavioral research.

Ans.
True

Ref.
NRC, Guidelines for the Care of Mammals in Neuroscience and Behavioral Research, p143

Que.
Which of the following methods can be used to purposefully incorporate social disruption?

A. Temporary removal or reintroduction of offspring

B. Forming groups of atypical composition (all male groups)

C. Repeated reorganization of social groups

D. Crowding 

E. All of the above

Ans.
E.  All of the above
Ref.
NRC, Guidelines for the Care of Mammals in Neuroscience and Behavioral Research, p143

Que.
List the factors which can have an impact social separation or isolation.

Ans.
species or strain of animal; age removed from conspecifics; duration of separation; completeness of separation 

Ref.
NRC, Guidelines for the Care of Mammals in Neuroscience and Behavioral Research, p143

Que.
Maladaptive behaviors that might result from social disruption include all of the following EXCEPT:

A. Inability to mate

B. Stereotypic behaviors

C. Extreme timidity or aggressiveness

D. Inability to provide adequate care to offspring

E. Self injurious behaviors

F. None; all of the choices above may result 

Ans.
F.  None; all of the above choices may result

Ref.
NRC, Guidelines for the Care of Mammals in Neuroscience and Behavioral Research, p144

Que.
Behavioral abnormalities seen in monkeys reared in partial or total social isolation include all of the following except:

A. rocking

B. excessive self-orality

C. lip smacking

D. huddling

E. self clasping

Ans.
C.  lip smacking

Ref.
NRC, Guidelines for the Care of Mammals in Neuroscience and Behavioral Research, p144

Que.
How can psychopathologic conditions be reduced or prevented in nonhuman primates?

Ans.
Rear infants in one or more social environments-- w/ mother and peers, w/ mother only or w/ peers only

Ref.
NRC, Guidelines for the Care of Mammals in Neuroscience and Behavioral Research, p144

Que.
True or False???
Dams also show a response to separation from their infants; their reactions appear to differ from those of the infant, however, being more persistent and intense. 

Ans.
False.  The response is similar to that of the infant, although less persistent and intense.

Ref.
NRC, Guidelines for the Care of Mammals in Neuroscience and Behavioral Research, p145

Que.
Match the model of induced aggression or predatory behavior with the statement which best describes its’ features.

_____ 1.  Isolation-induced aggression
A.  use of allopregnanolone and anpirtoline to influence the expression of aggression

_____ 2.  Naturalistic paradigms
B.  animals placed in similar circumstances that might be encountered in the wild; competition for resources, defend territories or integrate into new social groups

_____ 3.  Aggression modified by drugs
C.  introduction of prey species to animals; mice to rats (muricide model)

_____ 4.  Predatory aggression
D.  housed alone for several weeks, then a brief encounter w/ an unfamiliar group-housed male; w/ or w/o drugs

Ans.
1) D; 2) B; 3) A; and 4) C

Ref.
NRC, Guidelines for the Care of Mammals in Neuroscience and Behavioral Research, p145-146

Que.
When aggression is the desired outcome of a study, how can one minimize injury and distress?

Ans.
1) minimize the number of animals used; 2) ( the length of an encounter to the shortest time necessary to collect the required information; 3) stop aggression at predetermined points; 4) use of protective screens or barriers; 5) provide refuge areas

Ref.
NRC, Guidelines for the Care of Mammals in Neuroscience and Behavioral Research, p147

Que.
Which of the following serve as means of environmental deprivation?

A. Brief or sustained restraint (hand held, tether, chair or sling)

B. Placement in a small enclosure or wrapping (e.g., cat bag)

C. Complete sensory isolation

D. None of the above

E. All of the above

Ans.
E.  All of the above

Ref.
NRC, Guidelines for the Care of Mammals in Neuroscience and Behavioral Research, p147

Que.
________ can be induced by exposing animals to novel or extremely complex environments.

Ans.
Stress

Ref.
NRC, Guidelines for the Care of Mammals in Neuroscience and Behavioral Research, p147

Que.
(Minimal, moderate, extreme) novelty or complexity can have generally beneficial physiologic and behavioral effects, such as enhancing neural development, learning and spatial ability and stress competence.

Ans.
Moderate

Ref.
NRC, Guidelines for the Care of Mammals in Neuroscience and Behavioral Research, p148

Que.
Adverse effects of exposure to intense, repeated or prolonged stressors include which of the following?

A. Suppression of reproduction

B. Immune dysfunction

C. Cardiovascular and gastrointestinal impairment

D. Persistent disruption of neuroendocrine function

E. All of the above

Ans.
E.  All of the above

Ref.
NRC, Guidelines for the Care of Mammals in Neuroscience and Behavioral Research, p148

Que.
Exposure to behavioral stressors can result in the development of abnormal behaviors.  List  2 abnormal behaviors which are produced by stress.

Ans.
1) self mutilation; 2) mutilation of other animals (pigs—tail biting and cannibalism); 3) stereotypic behaviors (bar-chewing or route tracing)

Ref.
NRC, Guidelines for the Care of Mammals in Neuroscience and Behavioral Research, p148

Que.
What can be done to minimize the duration, frequency, and intensity of stressors in NHPs?

Ans.
Partial socialization w/peers or compatible species; delay separation until animals are older

Ref.
NRC, Guidelines for the Care of Mammals in Neuroscience and Behavioral Research, p148

Que.
What are some things that can be done by the IACUC if little or nothing is known about the possible outcomes of exposure to a particular behavioral stressor? 

Ans.
1) requirement to conduct pilot studies; 2) mandatory oversight of initial testing by veterinary staff; 3) provision of regular progress reports 

Ref.
NRC, Guidelines for the Care of Mammals in Neuroscience and Behavioral Research, p149

6) Pages 175-190.

Appendix A - SAMPLE SIZE DETERMINATION;

Appendix B - ESTIMATING ANIMAL NUMBERS.  
Questions

1. Define the term Power.

2. What is a type II error?

3. Define the term Significance.

4. What is Type I error?

5. Calculate the sample size for single group experiments given that the confidence level is 95% and the prevalence is 20%.

Calculating Sample Size for Continuous Variables

Questions

6.  For experiments designed to measure continuous variables sample size can be calculated by;  n = 1 + 2C(s/d)2    C is a constant that is dependent on what two variables?

Sample Size for Repeat Studies

Questions

7.  T/F  A paired study is more powerful than a comparison of two independent means?

Sample Size for Time to an Event

Questions

8.   T/F  Sample size calculations for dichotomous variables requires knowledge of standard deviations?

9. T/F  As the two groups are dichotomous the investigators must know or estimate the incidence of an event in the control group and the difference that must be detected between the control group and the experimental group.

Estimating Animal Numbers

Questions

10.  T/F  Mice in pair housing (one male and one female) always produce less offspring then mice in trio matings(two females and one male)

11. Calculate the number of female breeders required if

· The study requires 60 homozygous mutant mice

· Homozygous mice are fully viable but sterile

· The mutation is maintained by intercross mating

· The mutation is maintained on an inbred strain X

· Strain X  - females wean an average of 5 pups/litter

· Approximately 30% of strain X matings are infertile

Estimating Animal Numbers to Develop

An Induced Mutant
Questions

12.  Creation of a transgenic animal requires a fertilized egg or a blastocyst?

13. Creation of a targeted mutant requires a fertilized egg or a blastocyst?

14. A naturally ovulating inbred female yields approximately ___ embryos per female.

15. T/F  There is little difference in various strain responses to superovulating hormones.

16. If 90 micro injected two-cell embryos or blastocysts are available for surgical transfer, how many pseudopregnant females might be required?

17. T/F  When attempting to get a transgene to go germ line; the number of offspring that must be genotyped is proportional to the offspring that inherit the transgene?

Answers

1. Power is the probability of detecting a difference between treatment groups and is defined as 1-( where ( is the probability of committing a Type II error.

2. A Type II error is concluding that no difference between treatment groups exist when in fact there is a difference.

3. Significance (() is the probability of committing a Type I error.

4. A Type I error is concluding that a difference between treatment groups exists when in fact there is no difference.

5. n = log ( / log p   where ( = .05 and p = .8  = log .05/ log .8 = 

6. C is a constant that is dependent on significance and power.

7. T

8. F

9. T

10. F

11. Use the formula on page 183.    No. of breeders = 60/(5x1x.25)x1.42 = 

12. fertilized egg

13. blastocyst

14. 6-8

15. F

16. The average embryos transferred/female is 8-15.  Therefore, 90/15 to 90/8 = 6-8 females.

17. T

