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Introduction:  All of the World is a Laboratory  pp.  249-251

SUMMARY: [Reviewer’s Note - Any parts of this introductory article which recapped specific articles published in this ILAR issue were not reviewed as other LABSG members will be summarizing these articles for the LABSG list.]  

One of the goals of this issue is to encourage scientists to go beyond the confines of the commonly accepted definition of the traditional laboratory.  Over the years, the definition of science and the application of the scientific process have become narrower and more abbreviated.  It is the opinion of the issue editor that several of the initial steps of the scientific process (Observe, Identify a Problem, and Gather Data) have nearly disappeared.  Only such final scientific activities as Form a Hypothesis and Test the Hypothesis have been deemed fundable these days.  One of the most challenging issues currently facing IACUCs evaluating field research is the issue of trapping.  What makes evaluating this and other issues in field research difficult for IACUCs is the expectation that committee members will be familiar with the many unofficial guides to research conduct frequently cited by field scientists to justify their work.  Informed IACUC members could argue that few of these resources are regularly reconsidered or updated, many are uneven in their attention to humane treatment issues, and most are readily accepting of highly questionable techniques on the basis of historical usage or expediency.  Only rarely are these guides subject to input or evaluation by scientists independent of the group they serve.  There is obviously a great need for a thorough and careful assessment of these issues by an independent panel of scientist with broad understanding both of the issues of appropriate animal use in research and of the vagaries and limitations of field research.  Researchers and IACUCs need to take full advantage of available opportunities to expand our understanding of these types of important research issues.  There is a need for standardization of basic definitions in both lab-based and field-based research in order to avoid miscommunication and inconsistencies amongst IACUCs evaluating studies performed outside of a traditional laboratory.  Field-base science is important to humankind and to the future of the planet.
QUESTION

1.
How does the Animal Welfare Act define a field study?

ANSWER

1.
Field study means a study conducted on free-living wild animals in their natural habitat.  However, this term excludes any study that involves an invasive procedure, harms, or materially alters the behavior of an animal under study.

Does the Animal Welfare Act Apply to Free-Ranging Animals?  Pp. 252-258

IACUCs face uncertainty about what activities with free ranging are covered and how to judge proposed research.  The author provides some guidelines to help the review process.  AWA excludes poikilothermic animals and invertebrate animals by definition. But, most universities IACUC review studies on all animals and for federal agencies the  Interagency Research Animal Committee (IRAC) principles extends coverage to all vertebrates.


AWA grants an exception to field studies which is defined in the glossary as “any study conducted on free-living wild animals in their natural habitats, which does not involve an invasive procedure, and which does not harm or materially alter the behavior of the animals under study.”


Confusion exists around how “Invasive Procedure” is defined (no definition within the AWA).  The extremes from blood withdraw (minimally or essentially non- invasive when done with skill) to abdominal surgery (clearly invasive) are easier to reach consensus on than the subjective line where a procedure becomes invasive.  Similar issues exist for the definition of harm.  “Materially Altering” the behavior  is sometimes interpreted as the potential result of performing the research procedure.  But this phrase should be applied to all aspects of the protocol as capturing and virtually any handling will alter behavior.  If IACUC reviews all free ranging wildlife protocols the repetitive arguments around the definition of the above phrases can be avoided and assures the public that the animals receive the same level of review as captive species.


Violations of the AWA are reported to the USDA, but employees of federal agencies are directed to report violations to the head of the agency, which could place the employee in the untenable position of reporting the violation to the supervisor who bears the responsibility for the activities being reported.  Some government agencies have classified activities (chemical immobilization, restraint, phlebotomy, tagging, banding) as not invasive but it is those activities  which have the greatest mortality or morbidity. The guiding principle of the IACUC evaluation should be to ensure that the value of the proposed work is worth the costs borne by the animals involved.


Similarities between captive and free ranging animal research Standards of anesthesia, surgery, handling and restraint can be applied in the same way as well as review of scientific literature. Many examples of surgical implants implanted  in a manner that would be unacceptable in captive animals exist in the literature, these should not be tolerated in the field setting.  IACUCs should insist on the same level of preparation and asepsis that they expect with studies on captive animals and should insist on scientific documentation for exceptions to that standard


Differences between captive and free ranging animal research Husbandry and nutritional needs of the species are frequently unknown and the availability of free ranging animals is limited Physical research environment- A dedicated research/surgical area for captive animals is the standard, while procedures on free ranging animal are performed in the field or in non dedicated space.


IACUCs should require that protocols address subjects of morbidity and mortality with actions (re-review of protocol, independent review and investigation, modifications to procedures) that will be taken when problems with the procedure arise.


IACUC should be very cognizant and sensitive that frequently the only way to determine weather a technique will work is to go out and do it.  Practical reasons can prevent a pilot study from being a realistic option. Reuse of free ranging animals is common in procedures using tracking collars or the like, in order to replace batteries or transmitters to study individual animals long term.


Some reasons that wild life researchers may be resistant to IACUC review are that some view it as unnecessary additional burden, unwarranted criticism, and redundant as a variety of permits are required to work on free ranging wildlife.  Additionally, IACUC members may lack sufficient knowledge to review the protocol.  No federal laws on who should perform surgeries on free ranging animals, though state and local law may dictate who can possess drugs and perform surgery. The researcher who performs a few surgeries a year is likely to be less skilled than one who performs hundreds. Author recommends concentrating experience in a small number of people in order to provide highest quality of surgical skill.


Turnover of biologists in government agencies is usually low and there is a limited input on new ideas.  Veterinarian most known by biologists is likely to be the one who serves on the ACUC.  Veterinarian should work to insure that the relationship is beneficial and not antagonistic. IACUC veterinarians and other members should recognize their limits on knowledge of free ranging species.


Submission and approval of standard protocols to cover frequently used techniques can be used to decrease the burden of  approving multiple similar protocols, by referring to previously approved technique protocols.

Questions and Answers:

Q. Which of the below studies are covered by the AWA.

A. Chemical restraint of a wolf (Canis lupus) to weigh and place a tracking collar.

B. Surgically implanting a data logger into a salmon (genus Oncorhynchus).

C. Trapping of Canada geese (Branta canadensis) for body measurements.

D. Trapping and serological sampling of California Ground Squirrel (Spermophilus beecheyi).

A. A and  D, although B and C may still require an IACUC review.
Trapping and Marking Terrestrial Mammals for Research:  Integrating Ethics, Performance Criteria, Techniques, and Common Sense  pp. 259-276

Mammals are trapped for research to increase knowledge of evolution, ecology, animal behavior, physiology, parasitology, and genetics. When trapping mammals, good research design should integrate ethics (professional values and conduct), performance criteria, techniques (traps, marks and methods), and common sense (sound practical judgment), and IACUC’s should address these topics when evaluating research protocols.  

Ethics: Researchers who trap mammals should always work to improve research methods and decrease the effects on research animals, if for no other reason than to minimize the influence of research methods on animals’ behavior in ways that affect research results.  All researchers should be familiar with the codes of ethics and guidelines for research published by professional societies devoted to research on animals [e.g., the American Society of Mammalogists (ASM/ACUC 1998); the Association for the Study of Animal Behavior Society (ASAB/ABS 2000)], as well as laws and national standards that affect their research [e.g., the Animal Welfare Act and Endangered Species Act in the United States, the Animals (Scientific Procedures) Act in the United Kingdom, and the Guide to Care and Use of Experimental Animals in Canada (CCAC 1984, 1993) for Canada].  Research design should minimize potential long-term effects of trapping on individual animals, social groups and populations, and communities; it should also deal with non-random sampling (for example, adult males, dominant individuals, and juveniles are typically trapped first, thus use of killing-traps can affect the population structure of remaining animals in a non-random way, an effect for which the design should account).

Performance Criteria:  Traps used in research –whether killing-traps or live-traps- should meet performance criteria that address state-of-the-art trapping technology and optimize animal welfare conditions within the context of research. The authors propose two performance criteria:


Criterion I: killing-traps should render 70% or more of animals caught irreversibly unconscious in 3 minutes or less 


Criterion II: live-traps should trap 70% or more of animals caught with less than 50 points of physical damage (each bruise, minor cut, joint damage is 5-50 points, depending on severity; serious damage is >50 points, increasing with increased severity; severe damage is >125 points) 

Beyond collecting data on physical injury, researchers should also collect data on behavioral and physiological responses of captured mammals (when reasonable). 
NOTE: the United States has not signed a binding international agreement to adhere to standards of humane trapping, opting instead to “develop its own best management practices on the basis of technical, economical, and social criteria (IAFWA 1997).

Techniques: The article lists killing-traps (snap traps, rotating jaw traps, snares, pitfalls, drowning sets) and live-traps (box and cage traps, pitfalls, foothold traps, snares, corrals and nets, dart collars), then discusses appropriate trap types and how they should be deployed (trap elements, trap location, and bait versus trail sets) for commonly trapped mammalian species… (see the article for the details).

Marks should be matched to research objectives and should be appropriate for the mammals’ sizes, future growth, body shapes, and behavior.  If use of natural marks is not feasible, temporary/permanent marks used should be as painless as possible and should not affect the animals’ behavior or health.

· Short-term markers (usually last < 1 year): fur clipping and dyeing, nocturnal “pinlight” or “flasher” lights taped to fur or collar, fluorescent powders, body attachments, punch marking)

· Long-term markers: ear tags, collars and bands, PIT tags, radioactive markers,  and betalights (phosphor-coated glass capsules containing a small amount of mildly radioactive tritium gas… radiation from the gas strikes the phosphor and gives off visible light of a characteristic color)

· Permanent markers: natural markings, freeze branding, tattoos, and mutilations (e.g., toe clipping, ear punching or clipping).  NOTE:  according to the ASM/ACUC, toe clipping is considered suitable for small mammals when no other marking methods are appropriate.

Common Sense: When no available trap meets the recommended criteria and the research is sound, researchers should use traps that “best meet research and ethical concerns.” For IACUC’s, a lack of traps meeting the proposed performance criteria should not solely disqualify a well-designed research proposal that is otherwise worthy of approval.  Alternatives to trapping may be appropriate for certain situations (e.g., presence/absence data collected by using track plates, remotely triggered cameras, and hair traps.  When possible, researchers should choose traps that minimize pain and discomfort.

QUESTIONS

1. What is the recommended performance criterion for humane killing-traps?

2. What is the recommended performance criterion for humane live-traps?

3. T/F
The US has not signed a binding international agreement to adhere to standards of humane trapping.

4. What are betalights?

5. Two professional societies devoted to research on animals, and who publish codes of ethics and guidelines for research?

6. Under what circumstances and for what group of mammals does the ASM/ACUC consider toe clipping suitable?

ANSWERS

1. Criterion I: killing-traps should render 70% or more of animals caught irreversibly unconscious in 3 minutes or less

2. Criterion II: live-traps should trap 70% or more of animals caught with less than 50 points of physical damage 

3. True

4. phosphor-coated glass capsules that contain a small amount of mildly radioactive tritium gas and are used as long-term animal markers (can last for YEARS)

5. American Society of Mammalogists (ASM/ACUC 1998); Association for the Study of Animal Behavior Society (ASAB/ABS 2000) the ASM/ACUC considers toe clipping suitable for small mammals when no other marking methods are appropriate
Opportunistic Research and Sampling Combined with Fisheries and Wildlife Management Actions or Crisis Response  pp. 277-285

BLUF (Bottom Line Up Front)

This article is written to make a case for IACUC flexibility with regard to reviewing and approving a variety of studies that involve opportunistic work with wildlife, often in conjunction with ongoing government conservation and wildlife management programs. It also describes types of research/data that can be done in these opportunistic circumstances.

Abstract

Currently most of the activities of state, federal, first nation, and private conservation agencies, including management of and field research on free-ranging wildlife, are not regulated under the Animal Welfare Act (AWA) and thus not subject to National Institutes of Health guidelines or routine institutional animal care and use committee (IACUC) review. However, every day thousands of fish and wildlife management activities occur across North America that provide an opportunity to take observations, measurements, biological specimens, or samples that may have research value. Most of these opportunities are secondary to ongoing and often mandated wildlife management or conservation actions. Strange as it may seem to the academic and research community, the full research potentials of these opportunities are rarely utilized. IACUCs and research institutions should strive to facilitate such research, which by its very nature is often more opportunistic than designed. They can do this by ensuring that their policies do not unnecessarily impede the rapid research responses needed, or over burden researchers with inappropriate reporting requirements designed for laboratory research. The most prominent reasons for failures to utilize wildlife research opportunities include lack of the following: personnel and expertise to collect and use the information; preparation for inevitable (or predictable) events (e.g., oil spills); resources to preserve and curate specimens; a mandate to conduct research; and recognition of the value in data or sample collection. IACUC support of open protocols and generic sampling plans can go a long way toward improving the development of useful knowledge from animals that will otherwise be lost. Opportunities to sample wildlife are categorized generally as dead sampling (road kill surveys, harvest sampling, lethal collection, and "die-offs"); live sampling (handling for marking, relocation or restocking; and captures for field or biological studies); and crisis response (e.g., population salvage operations or oil spills). Examples of the many unique situations in each category serve to illustrate how valuable research and sampling can be accomplished opportunistically.  Several unique limitations of sample collection situation are described. It is recommended that IACUCs have mechanisms in place to facilitate good research in all of these circumstances

QUESTIONS

1. List several federal laws that relate to animal research other than the Animal welfare Act, the Health Research Extension Act and Public Health Service Policy.

2. List four general types of sampling opportunities that an investigator might have to opportunistically obtain samples and data from wildlife, and give an example of each.

3. What are some important caveats to such opportunistic field research?

ANSWERS

1. Endangered Species Act, Marine Mammal Protection Act, Migratory Bird Treaty Act.

2. a) dead animal sampling - road kill, hunting and fishing take; b) wildlife management collection - pest control, native species population control, exotic species elimination; c) live animal sampling (either single opportunity or repeat sampling of individual animals) - relocation/restocking efforts, animal population management programs that require capture and restraint for other proscribed reasons; d) crisis response sampling - events affecting mass populations - oil spill, weather-related problems.

3. a) Sampling may not necessarily be representative of the actual 

animal population (inadequate numbers, sampled population skewed due to other variables)  b) decisions in the field made by wildlife management officials in many of these situations can be beyond the control of the investigator (e.g. - restraint/anesthesia techniques might be changed on the spot reflecting unanticipated conditions - makes protocol writing more difficult).

Fish Research and the Institutional Animal Care and Use Committee  pp. 286-294

Article written to address ways that IACUCs can come into  compliance, when dealing with laboratory and field fish research , with requirements to  (a)  Inventory and Track Biomedical Research Animals: (b) Inspect Facilities:  (c)  Utilize Excess and/or Bycatch and (d) Euthanasia.

Fish are much more susceptible to stress than most mammals.  The mere act of catching them from the environment for accurate counting/tracking will often cause considerable morbidity and mortality  with activation of the hypothalamic-pituitary-interrenal stress axis.  Frequently stress caused perturbations in physiologic and immune systems will  result in delayed morbidity, mortality and invalidate research data.

Animal Tracking:  These authors contend that handling should ONLY be done when critical to the experiment rather than to fulfill regulatory requirements simply related to tracking

1. In production schemes, authors suggest that tracking of actual numbers be the simple arithmetic result of the input minus mortalities and output in small projects.

2.  In large production programs, accurate tracking should not be required because of the lack of reliable methods, and high morbidity and mortality especially in the first (fry) stages of reproduction, particularly with carnivorous species.

3. In schemes were fish are being produced for use in subsequent studies, perhaps one or more years after hatching, it is of little  value to track fish.

Field Studies: Field studies are often associated with “excess catch of the intended species” and/or “bycatch”.  Bycatch is a term which designates untargeted fish, (not the species approved by the IACUC), being inadvertently caught while catching up the required species. Since most “bycatch” phenomena would obtain in field situations where immediate IACUC approval for use of unintended fish catch would not be available, the authors suggest the following “logic” vice strict adherence to rules and policy.

1. Excess catch of targeted species, especially if there is a good likelihood of them dying anyway, should be used for data collection if possible.  Though the protocol has been developed identifying the appropriate numbers for statistical treatment of data, additional data points can only be helpful for defining the experiment.  A protocol amendment can be submitted “post facto”, to more closely fit compliance doctrine.

2. Protocols currently funded under PHS policy can not used bycatch  If the research is not conducted under PHS guidelines, authors recommend that the potential for  bycatch be recognized and spelled out in the original protocol .  They further recommend bycatch be used for data collection ONLY if the fish are  moribund and/or dead.  It is further recommended that an amendment be attached to the protocol post facto to cover the inadvertent catch and additional studies.

Facility Inspections:  Irrespective of the policy under which one operates, both PHS and AWA require inspection of sites where research on animals is to be conducted.  The frequency of visitation and need (regulated versus non-regulated species) are different but institutions have generally agreed that all facilities be inspected at least every six months.

1. Host institutions, different from the home institution of an investigator can for collegial/collaborative letters of recognition by both IACUC, especially since they are both working under the same Federal mandates.

2. In cases where inspections can not be done of the host institution 

by the home institution, consultants close by the host institution can be hired by the home institution to do an investigation and file a report to the home institution IACUC.

3. Self-evaluation and/or photographs on sites that can not be visited for various reasons should suffice for IACUC concerns if that facility is not overlooked by  a regulatory agency similar to Animal Welfare or PHS.

4. Transportation from international sites, often taking days and can not be inspected, should provide the IACUC with the method of animal transport should suffice.

Euthanasia:  The 2000 AVMA Panel On Euthanasia has developed two criteria that should be met for euthanasia solutions/chemicals  as well as substances that can be used for anesthesia of fish.  The only method approved for commercial, food producing unit, to euthanized is by decapitation, stunning  and carbon dioxide.  Recently, some important studies have revealed that inexpensive clove oil (90% eugenol) is very effective for both anesthesia (50 – 150 mg/L) and with higher concentrations (>400 mg/L), euthanasia.

1. This product has not been approved by the F.D.A. but meets the AVMA Panel criteria of  …”rapidly and reliably producing unconsciousness and hypoxia” and in the authors opinion, should be approved for research purposes.

2.    The AVMA Panel further recommends that decapitated fish, be pithed because of some literature that states that the fish nervous system is very refractory to hypoxia.   These authors recommend that the requirement for pithing be stopped as it is not applied commercially, surrounded by much controversy re the nervous system tolerance to hypoxia and it very stressful on the persons doing the pithing.

Questions:

1. According to the Animal Welfare Act (AWF), when do U.S.D.A. covered species become “regulated”?

2. The Office of Laboratory Animal Welfare has made a similar ruling for birds, not a covered species.  Birds become “regulated” at what time?

3. What are the three approved methods of killing fish for commercial purposes?

4. What is the only F.D.A. approved anesthetic for fish and the wash out time?

Answers:

1. AWA covered species become regulated with birth from the maternal parent.

2. Birds become regulated, according to OLAW, when they hatch.

3. The three approved methods of killing fish for commercial purposes are the use of (a) stunning, (b) carbon dioxide and (c) decapitation 4. The only F.D.A. approved anesthetic for fish  is MS-222, tricaine methanesolfonate and it has a washout time of 21 days before that fish can be used for consumption purposes.
Surgical Implantation of Transmitters into Fish  pp 295-306

Although the Animal Welfare Act does not cover poikilotherms, individual institutions and policies and legal requirements other than the Animal Welfare Act (e.g., the US Public Health Service and the Interagency Research Animal Committee's Principles for the Utilization and Care of Vertebrate Animals Used in Testing, Research, and Training) require the review of projects involving fish by institutional animal care and use committees (IACUCs). IACUCs may, however, lack the knowledge and experience to evaluate fish projects judiciously, especially when the projects are in field settings. Surgeries involving implantation of transmitters and other instruments into the coelom, which now comprise a very common research tool in the study of free-ranging fishes, are examples of surgeries that use a broad spectrum of surgical and anesthetic techniques, some of which would not be considered acceptable for similar work on mammals. IACUCs should apply the standards they would expect to be used for surgeries on homeotherms to surgeries on fish. Surgeons should be carefully trained and experienced. Surgical instruments and transmitters should be sterile. Regulations and laws on the use of drugs in animals should be followed, particularly those concerned with anesthetics and antibiotics used on free-ranging fish. Exceptions to surgical procedures should be made only when circumstances are extreme enough to warrant the use of less than optimal procedures.

Purpose

The purpose of this article is to discuss the present stat of surgical implantation of transmitters into the coeloms of fish, and to propose standards form performing such surgeries.

Need for Improvements in Anesthesia and Surgery Techniques

Reasons for improving techniques:

1) Sublethal effects of surgery and anesthesia may affect the quality of data collected and the validity of the conclusions drawn from those data.

2) There is an increasing moral imperative to treat fish in the same manner as higher level animals.

Choice of Transmitter Attachment Method

The least invasive method that provides the desired signal and quality should be used to attach a transmitter to an animal.  Externally mounted transmitters have been considered less invasive than coelomic activity implants.  However, externally mounted transmitters can have adverse effects such as infection, entanglement, increased drag, asymmetric drag, and increased predation to the host.

Field Conditions and Condition of Fish

The appropriate size and shape of the transmitter to be implanted into the coelom of a fish is dependant on the species.  The weight of the coelomic transmitter is also important.  A commonly cited recommendation is to limit the weight of internal transmitters to less than or equal to 2% of the fish’s body weight in air or less than or equal to 1.25% of the weight in water. The preferred weight index would be to use the weight if the transmitter in water and not its dry weight. 

Training of the Surgeon

Experience with fish anesthesia and surgery is needed.  Sterile surgical instruments must be used for surgical procedures. See references.

Sterilization of Transmitters

It is inhumane to implant a nonsterile transmitter into any animals.  The article refers to 2 acceptable methods of transmitter sterilization. 1)  Ethylene oxide gas sterilization.

Read paragraphs 6 and 7 on page 298 for pros and cons of this sterilization method.   2) Immersion in a Sterile Solution, total immersion of transmitter into glutaraldehyde for several hours.  Read paragraphs 9-11 on page 298 and 299 for pros and cons of this sterilization method.   

Anesthesia and Analgesia, Including Compliance with Drug Laws

The FDA has approved only MS-222 for anesthetic use in fish.  The FDA requires a 21 day withdrawal period for MS-222 exposed fish to prevent which is problematic for investigations that require that the fish be returned to their natural environment where they might be caught and consumed by humans.  Clove oil (FDA list as a generally safe food additive) is frequently used for fish that will be released into waters where they might be consumed by humans.  However, because clove oil is used as a fish anesthetic, it is not considered by the FDA for food use which makes it illegal.  Technically the only legal anesthetic that can be used in fish that are being immediately returned to the wild is carbon dioxide.

Preparation of Surgical Field and Surgeon

Disinfectants containing high concentrations of alcohol are astringent and should not be used.  Providone iodone and chlorhexidine diacetate are disinfectants that can be diluted a used on most fish species.  The surgeon should were sterile gloves and change gloves between surgeries.

Surgery, Including Selection of Suture and Suture Pattern

It has been reported that the ventral midline approach to the coelomic cavity has fewer complications than the lateral surgical approach.  Monofilament suture should be used to reduce wicking.  A single-layer, simple interrupted suture pattern is commonly used for the closure of most surgical incisions in fish (fewer knots and suture ends to cause irritation, less surface area for bacteria, it is faster to deploy).  Surgical staples can be used but the proper size and apposition of wound edges must be obtained.

Recovery and Release

An implanted fish should not be released into natural waters until it has fully recovered from the effects of anesthesia.

Reporting of Methods and Results

Published telemetry studies should include a detailed methods section, justification of implantation method, and results confirming that surgical implantation of the transmitter device did not produce adverse effects.

Conclusion

Fish are exempted form coverage by the AWA; however, legal requirements such as the IRAC principles and those of PHS mead that research protocols involving free-ranging fish are being increasingly reviewed by IACUCs.
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Questions:

1. What does the acronym IRAC stand for?

2. The FDA has approved only ______  for anesthetic use in fish.

3. What is the only legal anesthetic that can be used in fish that are being immediately returned to the wild?

4. What are some of the advantages of using a single-layer, simple interrupted suture pattern for the closure of most surgical incisions in fish?

Answers:

1. Interagency Research Animal Committee

2. MS-222

3. Carbon dioxide

4. (fewer knots and suture ends to cause irritation, less surface area for bacteria, it is faster to deploy).

Research in Nondomestic Species: Experiences in Reproductive Physiology Research for Conservation of Endangered Felids  pp. 307-316

There are 36 nondomestic felid species listed on the Convention on International Trade of Endangered Species of Wild Fauna and Flora (CITES) and 16 by the US Fish and Wildlife Services (USFWS). The main cause of endangerment is loss of habitat due to human population growth. Efforts to conserve and manage cat populations are hindered by a poor understanding of felid reproductive biology. In addition, many felid studies must be performed at various locations to compile enough data. Therefore there is a need for establishment of mobile laboratories which could move from institution to institution to collect and standardize the data, which will provide information and techniques to help preserve endangered felids.  The key to this is collaboration among various institutions and countries.

ADVANTAGES OF MOBILE LABORATORY


Mobile laboratories provide an ability to perform research at multiple cites all over the world which increases sample sizes. Information provided by the mobile laboratories improves our understanding of natural breeding requirements and basic physiology which lead to improvement of captivity breeding. Mobile laboratories provide an ability to transport sperm and embryos over long distances which is safer and less stressful than transporting live animals. This ability allows us to perform assisted reproductive technologies (invitro fertilization, embryo transfer, embryo cryopreservation) which allow for augment of natural breedings and routine genetic exchange between captive and noncaptive species which supports adequate maintained of genetic variation. Data provided by the mobile laboratories can benefit the management of laboratory felid colonies, especially for cat models of hereditary diseases. 

IACUC ISSUES 


Experimental procedures which are performed to test a hypothesis should be classified as research studies and be monitored by the IACUC. On the other side, use of established techniques to produce an offspring or improvement of genetic management of a population should be considered a service activity and does not have to be monitored by the IACUC.  Most no domestic felid studies include many scientists from various institutions/countries therefore the ability to use the mobile laboratory to train them is more effective than training at a small zoo in a developing country or even a large zoo in states with small number of subjects.  It is impossible for IACUC to oversee each facility they would interact with but it is feasible to oversee a portable laboratory setup which would be used at various sites.

EXAMPLES OF BASIC RESEARCH AND LOGISTICS OF MOBILE LABORATORY


Collection of sperm through electroejaculation which requires minimal equipment allows assessment of sperm function and reproductive traits of captive versus noncaptive felids. Reproductive surveys performed at various institutions by mobile laboratories allowed assessment of large number of individuals to clarify reproductive potential, identify causes of subfertility and help correct management problems. Anesthetics are a challenge as well due t0 interspecies differences. However, for semen collation, tiletamine-zolazepam (2-7 mg/kg) has been the agent of choice with the exception of tiger (grand mal seizures and hind limb paralysis are a possible side effect) and the jaguarondi and puma (do not reach plane of anesthesia with this does). Another recommended regimen includes (ketamine (2-4mg/kg), medetomidine (0.02-0.04 mg/kg), with or without butorphnol (0.2-0.4 mg/kg) and isoflurone (0.5-1.0%) if necessary. The advantage of this regimen is that it can be revered with atipamazole (0.2mg/kg). Inhalation anesthesia is safe across cat species.


There are multiple agencies which have jurisdiction over endangered felid species.  The Fish and Wildlife Services.  Work on animals in Zoos does not require federal or state permits. The international authorities vary between countries but it is illegal under the US federal statues (the Lacey Act) to violate foreign wildlife laws. Importation of biological samples from endangered species requires a permit from country of origin and CITES.CITES and USFWS regulations are available online (www.cites.org and www.fws.org).    In addition, traveling with electronic equipment has become difficult in last couple years due to the terrorist activities therefore scientist should register research equipment with the US Custom Service, which will reduce the risk of tariffs or confiscation.         

QUESTIONS

1)
Which of the following studies should the IACUC oversee

a.
hypothesis, controlled prospective study

b.
applying an established procedure with primary goal of producing offspring or improving genetic management of a population

c.
a and b

d.
none of the above

2)
Which regulatory authority has jurisdiction over activities involving endangered species

a.
Convention on International Trade of Endangered Species of Wild Fauna and Flora (CITES)

b.
United Stated Department of Agriculture (USDA)

c.
United States Fish and Wildlife Service (USFWS)

ANSWERS

1-
A

2-
C
Programs for Invasive Research in North American Zoos and Aquariums  pp. 317-323

Summary:  As a result of the 1966 passage of the Animal Welfare Act (PL 89-544, with amendments in 1970 and 1976), and the 1973 passage of the Endangered Species Act (PL 93-205), zoos began to focus on breeding and maintaining suitable populations of endangered species.   Zoo-based research is an emerging field, and is becoming a coordinated, integrated network of scientists with recognized research programs in about half of the accredited zoos in the United States.  The disciplines most active in programs are veterinary medicine and pathology, nutrition, reproductive biology, contraception, and behavior.    Zoos with research programs generally establish either an animal care and use committee, or another committee to review animal research protocols.   A recent survey of 182 North American zoos accredited by the American Zoo and Aquarium Association (AZA, 147 surveys returned), 79 respondents reported having an IACUC, and 64 reported having formalized research programs.   Proposals are evaluated not only on their scientific merit, but also on other factors, such as priority by conservation program and identified need, direct effect on species conservation, species type, availability and location of animals, operational requirements, and available funding.  Euthanasia is considered only in rare circumstances, as most zoos and aquariums do not participate in research or accept proposals that involve euthanasia.

Questions:
1. What is the AZA?

Answers:
1.
American Zoo and Aquarium Association

50 Years of the Institute for Laboratory Animal Research (ILAR)  pp. 324-337

This article is a summary of a brief history of the origins of Laboratory Animal Medicine as a recognized practice and especially a review of how ILAR and it's members have influenced it evolution. It is a relatively short article that is best appreciated by actually reading it yourself. As this is already a summary article it is difficult to condense it further. The influence of various people are discussed as well as a summary of milestone publications issued by ILAR. This is a good article to help understand how current regulations and guidelines have come into being. It may put some of the many acronyms used in our field into perspective for those studying to take the  ACLAM boards.

Questions:

1. Who was the founding diplomat and first president of the American 

College of Laboratory Animal Medicine?

2. Which American president proposed the idea of an "academy' of scientists to provide advice on scientific matters to the federal government, which became established as the National Academy of Sciences (NAS) in 1863.

3. What is the function of the National Research Council (NRC)?

4. In what year was the Institute of Animal Resources (ILAR) 

established within the NRC to advise the federal government on issues involving research animals?

5. Which institution was the first to have a veterinarian mange into 

animal colonies in 1915?

6. The Animal Care Panel founded in 1950 changed it's name to what in 

1967?

7. ILAR was instrumental in establishing which of the following?


a) A minimum standard for the commercial production of random bred and inbred mice


b) The NIH-sponsored National Primate Centers program


c) The PHS Policy on Humane Care and Use of Animals


d) All of the above

8. According to the authors, what is the most influential document in 

the field of Laboratory Animal Care?

9. What is considered the gold standard of excellence for laboratory 

animal facilities and programs?

10. What is SCAW?

11. What act protects retired research chimpanzees?

12. Which of the following ILAR/NRC publications should you read before taking the ACLAM boards exam?


a) ILAR Journal


b) Occupational Health and Safety in the Car and Use of Laboratory Animals


c) The Guide


d) The Psychological Well being of Nonhuman primates


e) Occupational Health and Safety in the Care and Use of Nonhuman Primates


f) all of the above

13. What is ICLAS?

Answers:

1. Nathan Brewer

2. Abraham Lincoln

3. It is the administrative arm of the National Academy of Sciences

4. 1953

5. The Mayo clinic

6. American Association for Laboratory Animal Science (AALAS)

7. d

8. The Guide to the Care and Use of Laboratory Animals (The Guide)

9. Accreditation by the Association for Assessment and Accreditation of Laboratory Animal Care (AAALAC, International)

10. Scientists Center for Animal Welfare

11. Postresearch Chimpanzee Act of 1998. H.R.4777

12. e

13. International Council of Laboratory Animal Science. An international organization dedicated to advancing human and animal health by promoting the ethical use of animals in research.
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