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PREFACE ix

Preface

In this first in a proposed series of workshops on regulatory issues in
animal care and use, the Institute for Laboratory Animal Research (ILAR) has
addressed the existing and proposed requirements for reporting pain and distress
in laboratory animals. The Animal Welfare Act, administered by the Animal
and Plant Health Inspection Service of the United States Department of
Agriculture (USDA), mandates that pain and distress in laboratory animals be
minimized. USDA is considering two policy changes with regard to this
specific mandate. Firstly, since there has been no functional definition of
“distress,” USDA has prepared such a definition and requested feedback from
the scientific community on its usefulness for regulatory and reporting
requirements. (See Appendix B.)

The second issue concerns the pain and distress categorization scheme for
reporting to USDA. Various groups and individuals have questioned the
efficacy of the current categories, and specific changes have been proposed by
the Humane Society of the United States. USDA is considering these and other
potential changes to the existing scheme. Thus, given these potential changes to
animal welfare policy, the aim of the ILAR/NIH joint workshop was to provide
feedback to the USDA. The speakers were asked to address these two issues as
well as to comment upon whether the information contained in the 1992 ILAR
report Recognition and Alleviation of Pain and Distress in Laboratory Animals
is still useful to investigators in assisting them to comply with regulations. The
speakers provided perspectives based on their individual expertise in the areas
of science of pain and distress, animal welfare policy, protocol review, and/or
as representatives of relevant organizations or institutions. The following
proceedings are an edited transcript of their presentations.
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INTRODUCTION 1

Introduction

Ralph B. Dell

Director

Institute for Laboratory Animal Research (ILAR)

Welcome. The purpose of this workshop is to talk to representatives of the
USDA about principles and definitions pertaining to the recognition and
alleviation of pain and distress in laboratory animals. Several questions are
related:

* Can we compose a definition?

* Can we produce language that will inform both the people who will
carry out the regulations and the people who will inspect the process to
determine whether, indeed, the institution is responding to the
regulations appropriately?

An underlying question is:

* Can we come up with language or words that go across all species or
should we choose language that is somewhat dependent on the species
we are describing.

This workshop provides an opportunity for the speakers and members of
the audience to engage in a discussion of the definitions of pain, distress, and
how one can recognize and alleviate the pain and distress that can occur in the
course of using animals in biomedical research as well as in education and
testing. The purpose of the workshop is to focus on the proposed wording for
the USDA to use in writing regulations that will implement the Animal Welfare
Act. Because the Animal Welfare Act contains the phrase “pain and distress,”
the USDA must define those terms to implement the act.

I want to thank all of you for coming and participating in this important
event. We have organized the program to have presentations by people on the
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INTRODUCTION 2

regulatory side first and then presentations by people who are students of
animal welfare/animal behavior as well as pain physiology. The latter part of
the program will involve people who will build on the foregoing presentation
and will propose language and definitions for possible use in policies and in
regulations.

In 1992, ILAR published a report titled Recognition and Alleviation of
Pain and Distress in Laboratory Animals (NRC 1992). Other questions we
should address today are the following:

not from the

original typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be
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* Are the principles and definitions articulated in that report still current?

* Can they be used by practitioners and by researchers to evaluate and
treat pain and distress in the laboratory animals they are using?

* Are the principles and the language in that report clear (unambiguous)
enough for the USD A to use in their policies and regulations?

If not, then one of the tasks of ILAR will be to set up a committee to revise
that report for consistency with modern and current thinking. That matter is
another aspect of today's workshop.

I would now like to introduce Dr. Ron DeHaven, who is well known to
everyone in the room. Dr. DeHaven is Deputy Administrator of Animal Care
for USDA/APHIS.

REFERENCE

NRC [National Research Council]. 1992. Recognition and Alleviation of Pain and Distress in
Laboratory Animals. Washington, D.C.: National Academy Press.
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PAIN AND DISTRESS: USDA PERSPECTIVE 3

Pain and Distress: USDA Perspective

W. Ron DeHaven
Deputy Administrator, Animal Care
USDA/APHIS
Washington, D.C.

I want to extend my thanks to ILAR (especially Dr. Ralph Dell) and to
OLAW, NIH, for cosponsoring this meeting. Clearly, pain and distress is an
issue looming very large on the horizon. It has been smoldering for
approximately 5 years, but I suspect it will become very active in the next 3 to 5
years. USDA is here to listen because we will be dealing with this issue very
actively in the immediate future. We will need to deal with the following
aspects of the issue:

1. Because the focus in the past clearly has been on pain and far less
on distress, we need to develop a definition of distress. The
definition must work both for the biomedical research community
and from a regulator's standpoint.

2. Alternatives to painful and distressful procedures must be
considered, as required by the Animal Welfare Act and, of course,
in the regulations that implement the Act.

3. To require minimization of pain and distress presupposes that one
can recognize pain and distress in animals when it occurs.

4. There is much discussion now about our current pain and distress
categorization system and whether it should be revised.

We cannot talk about any of these things without also considering the
potential impact if the USDA should decide to regulate rats, mice, and/or birds.
The burden that would be imposed would not be confined to regulating those
species, but also would involve minimizing pain and distress in those animals
and imposing reporting requirements because they represent 90% or more of the
animals being used in biomedical research.

Copyright © National Academy of Sciences. All rights reserved.
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POLICY 12

We have just revised Policy 12 (Table 1 and Appendix A) after a
considerable amount of discussion and controversy. This policy, which requires
consideration of alternatives to painful and distressful procedures, states that the
database search remains the most effective and efficient method of satisfying
the requirement of considering alternatives to painful and distressful
procedures. At the same time, it recognizes that this method might not always
be the best, or it might be one of multiple methods, used to satisfy the
requirement. We believe the test should be applied by the IACUC as well as our
inspectors and is two-fold. The first part of the test involves whether there is
enough information for the IACUC to make a determination as to whether the
principal investigator has made a good faith and reasonable effort to determine
what alternatives are available. The second part of the test focuses on whether
adequate consideration was given to bona fide alternatives that were identified.

POLICY 11

Policy 11 relates to the minimization of pain and distress and reporting the
same. We are in the process of revising that document. Clearly, whatever we
produce is going to focus on minimizing pain and distress to the extent
practical, as does the AWA and the regulations, and it will also include a
definition of distress.

The draft version of this policy (Table 2 and Appendix A) recognizes that
there might be other methods of relief besides anesthetics, analgesics, and
tranquilizers. For example, there may be therapeutic agents (e.g., antibiotics)
that in a disease process would provide some relief from pain and distress. In
addition, other chemical agents or methods may provide relief from pain and
distress.

The new policy will recognize that any given procedure (complete
Freund's adjuvant might be an example) can be appropriately categorized in our
current system under column C, D, or E, depending on the circumstances of
how it is employed. On a retrospective evaluation of each animal on a case-by-
case basis, it is certainly possible for some procedures to be categorized
appropriately in any of the three current categories. Prospective reporting is
acceptable, and retrospective reporting will clearly be allowed. As we currently
have it drafted, this new Policy 11 would include descriptions of the three
columns as found in our annual report. It would provide examples of what types
of procedures would be categorized appropriately in each of those columns.

TABLE 1 Policy 12: Consideration of Alternatives

» Database search remains the most effective and efficient method.

¢ Other sources may be considered.

« Sufficient information is provided for the IACUC to determine whether a good faith
and reasonable effort was made.

* Adequate consideration is given to bona fide alternatives found.
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TABLE 2 Policy 11: Minimization of Pain and Distress—Draft
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* Defines distress

* Recognizes other methods of relief—therapeutic agents, specialized nursing care,
behavioral conditioning

* Recognizes that a single procedure may be placed in column C, D, or E, depending on
circumstances

* Explains prospective versus retrospective reporting

¢ Provides column descriptions and classification examples

This definition of painful procedure is direct from the regulations: “Any
procedure that would reasonably be expected to cause more than slight or
momentary pain or distress in a human being to which the procedure was
applied, that is, pain in excess of that caused by injections or other minor
procedures.” The definition of distress in the current version of the rewrite of
Policy 11 is as follows: “A state in which an animal cannot escape from or
adapt to the external or internal stressors or conditions that it experiences
resulting in negative effects upon its well-being.” We certainly welcome your
comments on this working definition of distress. This definition of distress is
for AWA purposes. No doubt there are other scenarios and situations where this
definition of distress might not be appropriate.

We believe that the definition of distress for AWA purposes must be in
excess of that which an animal would experience by routine husbandry or
handling practices. In other words, simply caging an animal in a laboratory
would not be considered distress in the context of the AWA and our regulations.
Additionally, to distinguish stress from distress is critical in that the
requirements for minimization of pain and distress apply to “distress” and not to
“stress.”

We believe adherence to Principle IV of the US Government Principles is
important and have included it in our working draft of the policy. It states that
unless the contrary is established, investigators should consider that procedures
that cause pain or distress in human beings will cause pain or distress in animals.

I mentioned earlier the concept of prospective versus retrospective
reporting. Prospective reporting of pain or distress involves classifying animals
in categories based on anticipation or expectation that the animals are likely to
experience pain or distress and whether one plans to use any of the pain-
relieving medications. In contrast, retrospective reporting is based on the actual
observed presence or absence of pain or distress and the actual use or nonuse of
pain-relieving measures.
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EXPLANATION OF CATEGORIES

The descriptions we may include in a policy will not necessarily mimic or
restate what the regulations state because the purpose of a policy is to provide
clarification of the existing regulation. We hope that the following explanations
and examples (among many) of the various categories will clarify these
categories.

Column C

Description: Testing, teaching, or experiments involving no pain, distress,
or use of pain-relieving medications. Again, recognize that pain or distress must
be more than slight or momentary to be, by definition, a painful procedure.

Example: Collection of a blood sample from a peripheral vein not resulting
in pain or distress. The animal remains calm throughout.

Column D

Description: Testing, teaching, or experiments involving pain or distress
for which appropriate analgesic, anesthetic, or tranquilizing drugs are used.

Examples: (1) Use of an anesthetic agent to prevent pain or distress
associated with intercardiac blood collection or perhaps any number of other
types of procedures. (2) Use of a therapeutic agent to remedy an intentionally
induced disease process. It would be a bit of a leap from where we are now,
since current regulations recognize only anesthetics, analgesics, and
tranquilizers or other pain-relieving medications as a means to appropriately
classify procedures in Column D.

Column E

Description: Teaching, testing, or experiments involving pain or distress
for which the use of appropriate anesthetic, analgesics, or tranquilizing drugs
would have adversely affected the procedure's results or the interpretation.

Examples: (1) Collection of an intercardiac blood sample without the use
of pain-relieving medications. (2) Presence of an experimentally induced
disease process that causes pain or distress that is not relieved by the use of pain-
relieving medications.

DISCUSSION

As I mentioned, there is a much discussion about our current pain and
distress categorization scheme and whether it accomplishes what we want to
accomplish. Clearly, there is a diversity of opinion on what we are trying to
accomplish, and I suspect we will hear some of those opinions later today.
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TABLE 3 Gaps in the Current System
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The P/D? classifications reported are a mixture of prospective expectations of pain and

distress and retrospective observed pain and distress.

¢ Pain and distress are not differentiated when classifying or reporting.

 Pain- and distress-relieving measures other than drugs are not recognized in the
regulations.

« Effectiveness of P/D relief is not addressed.

* Timeliness of P/D relief is not addressed.

* Intensity and duration of P/D are not addressed.

* No category exists for animals not benefiting from pain-relieving medications but for

which there was no prohibition to their use.

2P/D, pain and/or distress.

Listed in Table 3 are some of the gaps or areas where we think our current
system may not be adequate and therefore may provide a reason for changing
those categories. First, the pain and distress classifications reported are a
mixture of prospective expectations, or prospective reporting of pain and
distress, and retrospective reporting based on actual observations. Maybe this is
as it should be, a mixture; or maybe it should all be retrospective reporting. This
is one of the areas where we need to have some dialogue.

The current system does not differentiate between pain and distress.
Maybe it is not necessary that we do; maybe we should. Again, I think this
debate is an area for dialogue.

It does not officially recognize pain-relieving measures other than the use
of anesthetics, analgesics, or tranquilizers. Clearly, other methods, whether they
are chemical or nonchemical, have the potential to reduce or alleviate pain or
distress.

The effectiveness of the pain and distress relief that is utilized is not
addressed. So, to provide a ridiculous example, one could perform thoracic
surgery on an animal, provide postoperative analgesia consisting of an aspirin,
and perhaps appropriately categorize that in Column D. I think that is subject to
debate, but there is nothing in the regulation that requires any evaluation of
whether a particular pain and distress relief was effective.

Timeliness is another issue. Is the pain-relieving medication given as soon
as, or before, the animal actually perceives pain and distress, or does it occur
afterward? If so, how long afterward?

The current system does not address intensity of pain or the duration of the
pain or distress. I think it is important to recognize that an animal experiencing
moderate pain for a prolonged period of time may need to be categorized
differently from an animal experiencing intense pain but only for 1 or 2 seconds.

The final gap in the current system is slightly more difficult to understand.
This complex issue has only recently come to light. Specifically, there is currently
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no accurate category in which to place an animal that does not benefit from the
use of pain-relieving medications but for which there was no prohibition to the
use of pain-relieving medications. Column E is for procedures for which pain-
relieving medications could not be used because it is expected that the use of
those medications would result in inaccurate data or inaccurate interpretations
of the data. This description is in contrast to the animal that may have
experienced pain or distress, was not provided pain-relieving medication, but
for which there was no prohibition to the use of those medications.

As I said at the beginning, our primary reason for being here today is to
listen. We will also be publishing a Federal Register Notice to gather input from
the public and all interested parties with regard to this whole process. We hope
that you will voice your opinion and, in doing so, will propose a solution and
justification for any solution that you might suggest.

When we publish this Notice in the Federal Register, which we hope will
be very soon, we hope that you will comment. We are anticipating a 60-day
comment period for the definition of distress as well as the concept of changing
our current pain and distress categorization scheme.

There are several ways to contact us through the Federal Register Notice,
which will include specific instructions. In addition, you may submit your
comments: via email (ace@usda.gov), telephone (301-734-4981), or fax
(301-734-4978). Otherwise, the several USDA folks in this audience will be
listening in earnest to the discussions throughout the day.
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Pain, Distress, and Reporting
Requirements: PHS Policy Perspective

Nelson Garnett
Director, Office of Laboratory Animal Welfare
National Institutes of Health
Rockville, Md.

It is my pleasure to be here with you this morning to talk about some very
important public policy issues that are before us. Pain and distress (and
especially distress, as we have heard) have been topics of several recent
meetings, which have all contributed greatly to our understanding of these issues.

NIH is a partial sponsor of this workshop for several reasons. One reason
is that Congress has raised a concern, which NIH has addressed through the
commissioning of a study on regulatory burden. The study is associated with a
variety of federal requirements, including not only animal welfare but also
human subjects and hazardous waste disposal and many other things that have
an impact on research institutions. Another reason is our recognition of the
continuing need to harmonize the requirements of federal agencies.
Harmonization is especially important in our application of existing animal
welfare laws, regulations, and policies from the different oversight agencies
involved. An additional reason is that obviously, it is important for us to “get it
right” for the benefit of animal welfare as well as science.

INTERRELATED ISSUES

Although the real focus today is on pain and distress and the USDA Policy
11, which defines these, it is really impossible to separate Policy 11 and look at
it independently from some other current initiatives because these issues are all
interrelated. Each issue is very important in its own right but also because it has
significant potential for unintended outcomes and burdens if not looked at along
with others in an integrated fashion. I will comment briefly on some of these
issues.
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Similarity of Initiatives

The underlying principles for the USDA Animal Welfare Act and the
Department of Health and Human Services Health Research Extension Act are
remarkably similar, especially on the pain and distress issues. I discuss the
specific elements of these documents below.

Principle IV. US Government Principle IV is a good example: “Proper use
of animals including the avoidance or minimization of discomfort, distress, and
pain when consistent with sound scientific practices, is imperative.” I believe
that statement is the simplest way of describing the “Three Rs” and the concept
of alternatives.

The principle continues with that familiar anthropomorphic statement,
which provides the starting point for making the necessary pain and distress
assessments before determining how to avoid or minimize them. According to
the statement, unless the contrary is established, investigators should consider
that procedures that cause pain and distress in human beings may cause pain or
distress in animals. It proceeds to address sedation, euthanasia, and other
important points.

Another PHS policy (also NIH grants policy) that is not often mentioned is
the requirement for investigators to address five very specific animal-related
points in the vertebrate animal section of the NIH grant application. Study
sections are expected to evaluate this information along with other components
of the application. Applications without this information are considered
incomplete.

In the statement at D, the principal investigator is asked to describe
“procedures designed to assure that discomfort and injury to animals will be
limited to that which is unavoidable in the conduct of scientifically valuable
research....” These are just two of the dozens of references to pain and distress
in the PHS policy and in the Guide for the Care and Use Of Laboratory
Animals (NRC 1996). I mention them because they are not very different from
the intended outcome of the USDA requirement to consider alternatives, that is,
the infamous Policy 12.

Policy 12. Although far more prescriptive, the USDA language in Policy
12 calls for essentially the same assurances that are required in an NIH grant
application. Dr. DeHaven and I have had this discussion, and I believe the
revised Policy 12 reflects a more appropriate focus on what will be done to
minimize pain and distress and what steps will be taken or were taken to learn
about the availability of various alternative systems.

On this subject, some of you may be aware that our office is cosponsoring
the production of an alternative search engine, working with the Johns Hopkins
Center for Alternatives to Animal Testing and a number of other project team
members. This search engine is now at the beta test stage, and we are very
excited about its prospects. It is designed and intended to provide useful tools for
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investigators and IACUCs to make this process of considering alternatives not
only much easier but also considerably more effective. We are looking forward
to that development.

Policy 11. Dr. DeHaven has provided an excellent description of the
possible changes to Policy 11. Of course, the definitions are extremely
important because they determine not only what is reported, and where and how
it is reported, but they determine also when Policy 12 might apply and play a
role in decisions.

I do want to emphasize, as did Dr. DeHaven, a fairly major problem with
the current Column E definition in which animals are assigned to Column E
based on whether anesthetics or analgesics were withheld because they would
interfere with the aims of the study. A very literal, technical application of this
definition does not include the more important issue of whether the animal
actually experienced pain or distress. I believe this area is of common concern
for most of the participants in this discussion.

Another issue is that the current definition does not take into account the
availability of many methods to alleviate pain and distress that are not classified
as analgesics or anesthetics. For example, if a disease state is the cause of a
painful or distressful condition, the effective treatment of that condition could
obviously alleviate it. Alternatively, if a behavioral approach were used to
alleviate anxiety or distress through something like training, conditioning,
social housing, or simply comforting by a trusted caretaker, these methods of
pain and distress alleviation would not count because they are not anesthetics or
analgesics. The same description applies to other classes of drugs such as anti-
inflammatory agents or antihistamines; they do not count for the purpose of
reporting. This issue should be addressed so that the full range of pain
alleviation methods can be credited. Unfortunately, some of these problems are
embedded in the language of the regulations and may require a rule making to
correct. I believe this area requires attention along with the changing definition
and reporting requirements.

RATS, MICE, AND BIRDS

Another favorite topic is that of rats, mice, and birds. Dr. DeHaven has
already alluded to this topic. You probably ask what this has to do with pain and
distress. The PHS policy already covers all vertebrates, so there should be little
change in the day-to-day care of these animals as a result of USDA coverage, at
least at PHS-supported institutions. Our main public comment to USDA on this
issue is that we seek consistency with the existing PHS standards and the Guide
for the Care and Use of Laboratory Animals (NRC 1996). However, if one
factors in modified reporting requirements, Policy 12 requirements, and
possible definition changes for pain and distress, the sheer numbers involved
could increase the administrative load on institutions very significantly.
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HSUS PAIN AND DISTRESS INITIATIVE

I would like to make just a few comments about the Pain and Distress
Initiative of the Humane Society of the United States. I doubt whether anyone
in this audience favors increased pain and distress. Most of us are quite
comfortable with the hope that some day it may be possible to achieve all
scientific aims without pain and distress or, better yet, that we will have solved
all of the medical problems that have relied on the use of animals so their use
will become unnecessary. I think there is at least philosophical agreement on
that point.

One of the concepts mentioned in the HSUS proposal, which I believe
deserves discussion, is the idea of minimal risk. One of the HSUS proposals to
USDA for altering the pain and distress categories is to establish certain
thresholds below which particular levels of IACUC review may or may not
apply. I have taken the liberty of extending that proposal perhaps beyond the
point they had intended.

We do have a degree of flexibility now in the application of the designated
versus the full review process. The parallel on the human subjects side for
review, institutional review board (IRB) review, is a category called minimal
risk. If carefully applied, this approach could free the IACUC's time to focus on
much higher risk issues. However, neither the PHS policy nor the USDA
regulations have provisions for minimal risk. Again, rulemaking would be
required to implement such a suggestion. I believe the idea has some potential.

The current PHS policy and the USDA regulation, in contrast to the HSUS
proposals, already require the minimization of pain and distress. The entire
biomedical research community has already accepted this concept through the
adoption of ethical principles by scientific professional societies, through
journal editorial policies, and through commitments made as a condition for
eligibility to receive PHS support. The concept of eliminating pain and distress
is not very new. From the PHS perspective and expectation, it does not have to
wait for 20 years.

CONCLUSION

In closing, I think the questions listed below cover some of the important
public policy issues that I hope will be discussed further today and considered
in the ongoing process of change in the regulations:

» Will proposed changes benefit animals?

* Are they consistent with statutes/regulations?

* Do they “harmonize” agency standards?

* Do they achieve goals while minimizing burdens?
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Assessing Pain and Distress: A Veterinary
Behaviorist's Perspective

Kathryn Bayne
Associate Director

American Association for the Accreditation of Laboratory Animal Care
International

“Fundamental to the relief of pain in animals is the ability to recognize its
clinical signs in specific species” (NRC 1996).

I thought I would set the tone for my presentation this morning with this
quotation from the Guide because although today's objective is to provide
federal regulators and policy makers with input regarding definitions of pain
and distress, our larger goal as a research community is the prevention or relief
of unnecessary pain and distress in laboratory animals. Although I will be
discussing both pain and distress briefly this morning, the speaker who follows
me, Dr. Gerry Gebhart, is much more knowledgeable about pain than I, so at the
end I will offer up only a definition of distress.

ASSESSING PAIN AND DISTRESS

Carstens and Moberg (2000) suggest that a reasonable, although imperfect,
approach to measuring the stress associated with pain and distress is to evaluate
responses in four basic systems: the autonomic nervous system, the
neuroendocrine system, the immune system, and behavior. All of these systems
reflect arousal of the animal; however, this morning I will focus on that area I
know best—animal behavior.

The Dilemma of Definitions

As has been stated many times, much of the difficulty in achieving a
broadly accepted approach to categorizing, and then addressing, pain and
distress is due
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to the absence of a concise definition. From a behavioral perspective, this
inability to arrive at a “Webster's Dictionary” type of definition is due in part to
the fact that: 1) pain and distress are not discrete states, but are a continuum of
experience; 2) signs differ between species, and most animals hide signs of pain
because such a sign of weakness may provoke an attack from predators or
subordinate members of the group; 3) there is a lack of specific behavioral
indicators of pain; 4) interobserver variability can be large; and 5) there is a
tendency to anthropomorphize, which is encouraged by US Government
Principle IV. That principle states that “Unless the contrary is established,
investigators should consider that procedures that cause pain or distress in
human beings may cause pain or distress in other animals.”

Issues with Assessing Pain

It is a well-established and accepted practice to use human experience to
judge an animal's experience of pain and distress. Although I completely
support this principle, I think we need to use this kind of assessment as a
starting, not an end, point. We need to encourage investigators to include
studies of pain and distress as they perform their research and to publish their
findings.

Currently, there are several variables associated with pain assessment:

1. Assessments vary with the scale used, and they can be very
subjective. What one person may view as a procedure that evokes
moderate pain or distress, another may view as one that elicits
minor pain or distress.

2. As Flecknell (1994) has noted, the absence of preprocedural
scoring results in a lack of validation scores. There are no control
data, so frequently confounding variables (such as those produced
by analgesics) cannot be identified. For example, some of the
consequences of surgery in rats, such as loss of body weight and
suppression of food and water intake (signs frequently interpreted
to be indicative of pain and/or distress), can also be produced in
normal, unoperated rats by administration of opioid analgesics.

3. Chronic signs can be subtle and hard to detect. Changes in behavior
due to pain and/or distress can be slow, incremental, and,
individually, virtually undetectable. Whereas,

4. The dramatic, sudden onset of signs of pain is readily recognizable.

Issues with Assessing Distress

Distress is a generic term that can encompass anxiety, fear, boredom,
frustration, and so forth. Thus, there are potentially multiple expressions of
distress. Causes of distress that have been proposed include heat, light, sound,
thirst, hunger, pain, novelty, exercise, pursuit, disease, and so there are also
potentially multiple causes. But remember, the difficulties we continue to have
in defining
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psychological well-being are due to a lack of direct reporting of the state of
well-being by the subject (no language), not knowing what minor changes in
well-being really mean to the animal, and not knowing what the impact is of
levels of well-being on the research (which probably varies with the study).

There are advantages to using animal behavior as an assessment tool. For
example, behavioral assessment is probably the least intrusive measure; and in
the hands of a skilled, knowledgeable observer, behavior as an indicator of well-
being (or lack thereof) can be reliable and powerful. A knowledgeable observer
has the expertise to use different criteria in different species and to gauge their
significance, and the skilled observer will predicate his/her assessment on the
animal's milieu, including its physical environment, the research it is used in,
and the animal's own status (e.g., its age and health).

However, there are also some disadvantages to using animal behavior as
the assessment tool. Early experience (which may not be known), age, and
physiological state can influence the behavioral response of an animal leading
to interand intra-animal variability. For example, some research indicates that
young animals are more responsive to pain stimuli than older animals and that
sick animals may also be more responsive than healthy counterparts.

As has often been noted, correlations of specific pain-related behavior with
intensity of the pain experience cannot be made. There is no behavior expressed
by animals that indicates the severity of pain being experienced. Even the
assessment of the efficacy of an analgesic is based on rather crude
analgesiometric tests such as a hot plate or tail flick test.

There are too many amateur behaviorists, which can lead to
overconfidence in their abilities. One lecture or even one course in animal
behavior does not turn someone into an expert, just as the college courses I took
in accounting and economics did not turn me into an Alan Greenspan. Our
exposure to animal behavior through the popular press and television lulls us
into a belief that we all have knowledge in the field and skills in understanding
animal behavior.

Indicators of Pain

When evaluation criteria for pain are sought, a common approach is the
use of general behavior that is extrapolated into indicators of pain in several
species of laboratory animals. The problem is that this approach is rife with
subjective criteria and/or contradictions. For example, Morton and Griffiths'
(1985) seminal article, “Guidelines on the Recognition of Pain, Distress and
Discomfort in Experimental Animals and an Hypothesis for Assessment,”
which has influenced numerous working group reports and reviews over the
years, includes a table of specific, summarized behavioral signs indicative of
pain and distress. Categories of behavioral criteria used by the authors are
posture, vocalizations, temperament, locomotion, and other. Several of the
behavioral criteria, such as dormouse
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posture, anxious glances, hangdog look, urgent squealing, and distinctive cry,
are clearly open to a wide range of possible interpretations.

As recently as this year, a publication in ILAR Journal by Carstens and
Moberg (2000) attempts to refine the Morton and Griffiths table by blending in
elements from the NRC report Recognition and Alleviation of Pain and Distress
in Laboratory Animals (1992); the FELASA working group report on “The
Assessment and Control of the Severity of Scientific Procedures on Laboratory
Animals” (Wallace and others 1990); and a Laboratory Animal Science article
by Soma (1987) on assessing pain and distress. Carstens and Moberg propose
different categories of criteria: general behavior, appearance, and physiology.
This broader evaluation scheme may be more reliable than basing a judgment
solely on one type of measure; however, it too contains some inherent
difficulties for the evaluator. Specifically, the behavioral signs the authors
report as indicators of pain in animals of the same species can be diametrically
opposed; yet, both can be observed during experiences of pain. For example,
the rat may express reduced activity or increased aggression; the guinea pig
may squeal and stampede or go quiet; the dog may whimper, howl, growl or
become quiet; and the cat may hiss or spit or become quiet. These inherent
contradictions underscore the point that no single behavior is a reliable indicator
of pain and that gauging pain requires a skilled observer not only to accurately
record the signs but also to interpret them correctly.

It should be noted that behaviors used to assess pain are also not expressed
exclusively during painful episodes (e.g., vocalizations). Stafleu and others
(1992) make this point using the example of pig vocalizations. If you have ever
worked with swine, you are aware that a minimum of restraint, sometimes even
simply picking up a piglet, can result in very intensive screaming by the animal.
Is the pig in pain? No. Stafleu and colleagues suggest that because piglets run a
great risk of being crushed by their mother, they have evolved a low threshold
for screaming to alarm the mother. The screaming might indicate some stress
(“anxiety”), but even that behavior cannot be judged on this one measure. In
addition, of course, the fact that pigs scream rather readily should not lead to the
assumption that they are never in pain when they scream. Vocalizations are
simply not a sufficiently sensitive measure to use solely in an assessment of pain.

Indicators of Distress

Indicators of distress are no less complex. Expressed behaviors that vary
from the norm are generally used as indicators of distress. However, the
observer must first establish what is normal for the animal (e.g., free-ranging vs.
captive, aged animal vs. young animal) and then determine whether the
behavior is not only atypical, but also maladaptive. This distinction is important
because it is the expression of maladaptive behaviors that is likely to reflect a
detriment in the well-being of the animal (e.g., high levels of locomotion vs.
locomotion to the
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point where the animal is nonresponsive to potentially important external
signals). Several scientific studies suggest that the expression of some atypical
behaviors may be a coping mechanism of the animal either to increase or
decrease its sensory input. Although this expression may signal that re-
evaluation of the animal's environment is necessary, such coping activity may
actually be an indicator of a lack of distress (Novak and Suomi 1988).

If the behavior profile expressed by the animal is narrow, it is important to
identify which behaviors are lacking and whether their lack is a problem for the
animal. One should ask what it means to the animal if certain behaviors are not
performed. The animal should also be evaluated for changes in its behavior.
Several small, incremental changes over time can result in an animal expressing
significantly different behavior. Again, what does the change mean to the
animal? Change in behavior should not necessarily be equated with behavioral
pathology.

Degrees of Stress

As previously mentioned, stress is a continuum of experience. I would
consider a mild stressor one that results in a short-term physiological response
on the part of some animals and slight to no behavioral adjustment. Examples
might include room entry and regular husbandry activities which have been
shown to cause an increase in heart rate (Line and others 1989). A moderate
stressor may include a minor procedure on the animal or a more significant
procedure that is accompanied by pain relief and perhaps unconsciousness
during the procedure. A moderate stressor would evoke behavioral adjustment
on the part of the animal and physiological recovery or adaptation by the
animal. The animal may experience limited distress (or perhaps eustress)
associated with restraint. A severe stressor is one for which no relief is provided
to the animal either through the ability to physically remove itself from the
stressor or by modifications in its environment that would reduce the stress
(e.g., use of nesting material to modulate cage temperature or treatment of a
disease state). In such a case, there is inadequate adaptation by the animal to the
stressor and distress results. I would, therefore, define distress as a state in
which the animal is unable to adapt to the stressor and the animal may exhibit
maladaptive behavior. The animal 1is not coping—behaviorally or
physiologically.

Using Behavior to Assess Pain and Distress

So, how can we successfully use behavior as an indicator of pain and/or
distress? I concur with the literature that recognizes two critical factors: (1)
Individuals making the behavioral assessments must be knowledgeable and
skilled in the interpretation of behavior; and (2) assessments should not be
influenced by
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the personal biases of the observer (i.e., what the animal is perceiving vs. what
the observer is feeling when observing the animal [Sanford and others 1986]).

Thus, behavior should be just one assessment tool used in the process by
which pain and distress are assessed, monitored, and relieved. An overarching
precept is that performance standards should be used in the assessment balanced
with our scientific knowledge of animals' behavior.

A workable process for pain and distress management involves use of the
TACUC. Specifically,

* The TACUC should review protocols for the appropriate use of pain-
relieving agents.

* The committee should consider the criteria and determine a process for
timely intervention, removal of animals from the study, or euthanasia
if painful or distressful outcomes are anticipated.

* The committee's deliberations should be documented.

* The IACUC should ensure that a system to monitor and provide
feedback is in place so that modifications in procedures can be
requested as necessary.

* Guidelines should be in place that provide assistance in categorizing
pain and/or distress for use by investigators and IACUC members.

* A classification system should be reasonable and consistently applied
throughout the institution.

* A mechanism for prompt reporting of compromised animals should be
developed and implemented.

¢ Personnel (research staff, animal care staff, IACUC members) should
be trained in pain and distress management.

A Program of Pain and Distress Management

I believe our focus and that of the USDA needs to be on the experience of
the animal. We should consider an entire program of pain and distress
management, of which the animal's behavior will likely play a role in each of
the following program elements: recognition, assessment, relief (if possible),
and a feedback loop to animal care and use.

Responsibility for and oversight of animal well-being—and more
specifically the minimization of pain and distress—is shared by several key
institutional components: the research staff, the IACUC, the veterinarian, and
other animal care staff. Their roles are separate, yet they overlap. There should
be a flow of information and synergy among these components that results in a
strong program to identify potential pain or distress-inducing circumstances,
implement change (where possible) to minimize/eliminate the pain or distress,
and include follow-up and monitoring to ensure that the goals of minimization
are achieved. It is critical to avoid a splintered program in which these various
institutional
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elements operate in different directions, rather than building and supporting a
uniform, cohesive, and proactive program of pain and distress management.
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QUESTIONS AND ANSWERS

DR. COUTO (Marcelo Couto, Scripps Institute and AALAS): Will
AAALAC encourage institutions to use certified behaviorists to evaluate their
enrichment programs, or will they trust amateurs as well?

DR. BAYNE: Although I am not here to speak on behalf of AAALAC, I
am trying to discourage institutions from relying on amateurs without giving
them appropriate training. There are many behaviorists who are not laboratory
animal specialists. AAALAC looks at an institution's processes and at whether
the outcomes conform with Guide recommendations and the other referenced
resources that we list on our Web site. The Council does, in fact, encounter
instances about which they feel compelled to comment, either as a mandatory
item or as a suggestion for improvement regarding an institution's program of
pain and distress management. They frequently include their observations on
pain and distress management when they comment on the IACUC's operations.

DR. TAYLOR (James Taylor, NIH): I would only clarify that in looking at
an institution's process, we actually look at the results of that process. If they
appear to be inadequate or absent, then we are going to communicate with the
institution.
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DR. GEBHART (Gerry Gebhart, University of lowa): Dr. Bayne, I
inferred from your comments that you believe the definition for distress
proposed by the USDA might be inappropriate. In my opinion, that definition is
more likely to represent stress, rather than distress, of an animal. Is that a fair
interpretation?

DR. BAYNE: Yes, thank you for highlighting that distinction. The USDA
should review the language to reflect that the animal's inability to adapt or cope
is distress due to the anxiety, fear, change, and novelty Dr. DeHaven described.
All of those states are considered by ethologists to be stressors (not distressors).
Only when an animal is unable to cope will it slide into the category of distress.

DR. GLUCK (John Gluck, Kennedy Institute of Ethics): You were very
critical of the Morton and Griffiths papers, but I do not understand the nature of
your criticism. Certain postures or eye movements appear to be relatively
structural definitions that do not require a great deal of functional interpretation.
Please describe your criticisms more explicitly.

DR. BAYNE: I believe the Carstens and Moberg paper is actually better
because, with 15 years of additional information, it relies on the physiology of
the animal in addition to behavior. The Morton and Griffiths paper, however,
relies strictly on behavior and on the use of terms that are inherently subjective
for assessing an animal's state of pain or distress. I am not sure I know what a
“dormouse posture” is. I would have to go back into Walker's Mammals to see
what a dormouse looks like. I am not sure we would all agree on an “anxious
look.” T think many Bassett hounds look anxious, and they are not; it is simply
the expression. The amount of subjectivity in the criteria they proposed and the
tremendous influence of the paper on many other, particularly European,
positions are disturbing to me.

I believe David Morton has evolved his position and has, in recent years,
developed very elaborate, detailed score sheets for rodents. However, they are
not extrapolatable to all laboratory animal species. They, in fact, include other
physiological dimensions of the animal's state.

Frequently, there is a great deal of reliance in the literature on such criteria
as reproduction. However, if you deliberately preclude reproduction, then it
becomes a moot point. Again, I would question the use of sole reliance on
behavioral criteria because they vary from species to species. As I attempted to
imply, there is even intra-animal variability based on an animal's experience as
it ages, so our criteria must shift accordingly to avoid over- or underinterpreting.

DR. GLUCK: I am not trying to defend David Morton, but I think the
overall impact of that paper and some of his other publications successfully
draw attention to later, more formalized procedures whereby the experimenter,
researcher, or staff member is required to check an animal's conduct in one form
or another.

DR. BAYNE: I do not argue that point at all. I simply do not want
institutions to go back and use those tables, which is what the authors were
proposing.

DR. NELSON (Randall Nelson, University of Tennessee, ILAR Council,
and IACUC member): You made a very good point, which is that we should
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assess the animal's behavior based on what is normal for that individual animal.
How then do we deal with the assessment of who has the expertise to make the
appropriate distinction between normal and abnormal? I submit that sometimes
the investigator, although biased, may have much more knowledge about the
animal's normal behavior than the veterinarian or the IACUC member.

DR. BAYNE: I agree, and if I were an IACUC member, I would not want
to rely on just one source person. For example, the expertise of rodent
caretakers is different from that of primate behaviorists. An institution probably
has many, many different resources which the IACUC should use. With regard
to PIs, they have typically studied certain animals in graduate school, they tend
to work with the same species, and they know their animal models very well
indeed.

Transgenic animals, of course, are developing a variety of behavioral
profiles that are different from what we consider those of the standard mice. If
that development is normal for that transgenic animal, then it becomes your
baseline. As in any good scientific study, you need to evaluate your baseline.
You need to be certain that your baseline is not changing and that you do not
apply the same one to every study.

A good TACUC is going to be very proactive in probing, asking questions,
and becoming very knowledgeable in their institution's talent and the relevant
published literature.
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Scientific Issues of Pain and Distress

G. F. Gebhart
Professor and Head, Department of Pharmacology
University of lowa
Iowa City, Iowa

I am pleased to have the opportunity to follow Dr. Bayne's presentation
because she anticipated many of the concerns and things I want to discuss. My
charge was to comment on whether the principles and definitions that were
written and presented in the 1992 NRC report Recognition and Alleviation of
Pain and Distress in Laboratory Animals are still applicable today and still have
merit. 1 believe they do, and I will discuss issues of pain (including
hyperalgesia) and distress. I also will raise the concept of preemptive strategies
with respect to anticipation of postoperative pain.

PAIN VERSUS NOCICEPTION

Pain

The widely accepted definition of pain was developed by a taxonomy task
force of the International Association for the Study of Pain: “Pain is an
unpleasant sensory and emotional experience that is associated with actual or
potential tissue damage or described in such terms.” A key feature of this
definition is that it goes on to say, “pain is always subjective.” This aspect of
the definition reflects on the issue Dr. Bayne raised when she commented about
interpretation of animal behavior and appearance by an observer based on
feelings of the observer. We naturally have the tendency, when we observe an
animal, to use our own past experiences to interpret and comment on what we
perceive or believe to be the animal's status relative to discomfort, pain, or
distress. It is very difficult, if not impossible, for our past personal experiences
to be meaningfully applied to an
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animal. Training and experience in studying and observing animal behavior are
required to interpret what we observe in nonhuman animals.

Nociception

The important distinction between pain and nociception must also be
made. Nociception is the term introduced almost 100 years ago by the great
physiologist Sherrington (1906) to make clear the distinction between detection
of a noxious event or a potentially harmful event and the psychological and
other responses to it. Sherrington and others before him understood that pain
was not a simple sensation, but rather was a complex experience, only a part of
which was sensory in nature. Accordingly, it is most accurate to describe what
we study as pain in nonhuman animals as nociception. However, although
nonhuman animals cannot express in words the psychological and emotional
consequences of a noxious stimulus or event, none of us in this audience would
hesitate to apply the term “pain” to that circumstance. This fundamental
distinction between pain and nociception emphasizes the importance of
interpretation of animal behavior by an experienced individual to assess the
presence and intensity of pain and distress.

Having said this, it is nevertheless imperative to acknowledge that unless it
is established to the contrary, we should assume that those procedures that
produce pain in us might also produce pain in animals. This is an entirely
appropriate guideline, bearing in mind the caveats that I discussed and the
comments Dr. Bayne made just before me.

Noxious Stimuli

I want to consider briefly the nociceptive apparatus (i.e., basic anatomy
and physiology). It is important to do this because our concerns about pain in
animals are not related to acute pain associated with procedures that are of short
duration and/or simple analgesiometric tests, as Dr. Bayne mentioned, such as a
tail flick test or a hot plate test. Rather, we are more concerned about the
consequences of procedures (surgical procedures included) that may be
associated with longer lasting pain that may cause distress.

In Figure 1, a piece of skin that is innervated by a variety of sensory
receptors called nociceptors is illustrated. Nociceptors respond only to stimuli
that damage tissue or have the potential to damage tissue, and there are several
kinds of nociceptors identified in Figure 1. When a nociceptor is activated by a
mechanical, thermal, or chemical stimulus, the stimulus energy is transduced by
the nociceptor to an electrical event (action potential) and the information is
conveyed along nerve axons to the spinal cord, a part of the central nervous
system. Input from nociceptors is transferred in the spinal cord dorsal horn to
spinal neuron cell bodies whose axons ascend to supraspinal (brain) sites.
Nociceptive information is thus distributed to multiple brain sites that give rise
to both simple and complex responses to the peripheral noxious event.
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Figure 1 The receptors in the periphery that respond to noxious stimuli, here
illustrated for a piece of skin, are termed nociceptors. There are three principal
nociceptors: (1) Ad mechanical nociceptors, which respond to noxious
mechanical stimuli that damage or threaten to damage tissue; (2) C-polymodal
nociceptors, which respond to noxious mechanical, noxious thermal (>44°C),
and noxious chemical stimuli; and (3) silent (or sleeping) nociceptors, which
do not respond to acute noxious stimulation of uninjured tissue but become
active after tissue is injured. Information from nociceptors is conveyed by
sensory axons, whose cell bodies are in the dorsal root ganglion, to the spinal
cord where they synapse onto second-order spinal cord neurons, which
transmit the information to supraspinal sites (e.g., the thalamus in the brain).

CLASSIFICATIONS OF PAIN

There are many ways to categorize pain. For example, pain can be
classified in terms of duration. I think to classify pain in terms of its duration
only is inappropriate; that is, to categorize it as acute or short-lasting as opposed
to chronic and long-lasting is entirely arbitrary and not particularly helpful.

Protective Pain

I consider the diagram in Figure 2 to be a useful way to consider pain. The
diagram suggests that we consider whether pain is “normal” in the sense that it
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evokes appropriate protective reflexes and/or behaviors. An example of an
acute, protective, nociceptive reflex is withdrawing your finger from a heated
surface you touch unexpectedly. If you analyze the event, you will note that you
actually removed your finger from the heated surface before you perceived the
event as painful. Another more common type of protective pain is that
associated with tissue inflammation and tissue repair. One common example is
postsurgical pain, which is longer lasting than the pain produced when one
touches a heated surface.
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Nonprotective Pain

There is also pain that I consider abnormal because it serves no protective
value. Examples of these types of pains in humans are those associated with
terminal cancer, nerve injury, and after a stroke. Some of the pain syndromes

.,
nonmeal abnormal
v v
probective non-profective
X% v
acute > prolonged chronas
v v X'y
refiexas inflammation peri peral cantral

and repair

Figure 2 Pain that might be considered “normal” typically serves a protective
function. Acute noxious stimulation, such as unexpectedly touching a hot
surface or pricking a finger with a needle, evokes a nociceptive withdrawal
reflex that, for example, prevents us from further burning our finger. After
tissue injury associated with inflammation and repair processes, the injured
tissue exhibits enhanced sensitivity to stimulation, termed hyperalgesia (see
text and Figure 3). The enhanced sensitivity (e.g., to pressure applied to a
sprained ankle or at the site of a surgical incision) is also normal and
protective, preventing us from further damaging already injured tissue. Pain
that might be considered “abnormal” provides no protective function.
Nonprotective pains include those associated with cancers, peripheral and
central nervous system damage (e.g., following a stroke), and others often
classified as chronic. These pains certainly tell us that something is wrong, but
they serve no protective function.
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produced are bizarre and very long-lasting; some cannot be controlled and have
no protective value to the organism whatsoever.

TISSUE INJURY

Sensitization

What are the consequences of tissue injury that might be associated with a
surgical procedure? There is sensitization of the nociceptors illustrated in
Figure 1. By sensitization is meant that the nociceptors change their behavior.
They become more sensitive to stimuli that are applied to them. This factor
contributes to what is termed hyperalgesia, which is discussed below.

There is also an awakening of so-called silent or sleeping nociceptors.
Silent nociceptors exist in all of us and invest all of the tissues of our body.
These silent nociceptors apparently play no normal physiological role in
nociception (or pain), but when tissue is injured or damaged, silent nociceptors
become active and begin to contribute information to the nervous system that
was never previously contributed.

This activity is one way in which tissue injury or damage helps you protect
yourself from further damage. As a consequence of these two events (i.e.,
nociceptor sensitization and awakening of silent nociceptors), exaggerated
sensations can be provoked when you apply a stimulus to or near the site of
injury.

Hyperalgesia

In Figure 3, the consequence of tissue injury and the operational definition
of hyperalgesia are diagrammed. Plotted vertically on the Y-axis is pain
sensation arbitrarily from O to 100; and along the horizontal axis is stimulus
intensity, ranging from innocuous, nonpainful intensities into noxious or painful
intensities. The normal range of pain-produced behaviors is described by the
line labeled normal, which represents a normal psychophysical stimulus-
response function. If I were to test everyone in the audience with a thermal
stimulus or a mechanical stimulus of varying intensity, as the intensity of the
stimulus increased, each of us would report increasing pain sensation associated
with increasing intensity of stimulation. This stimulus-response function can be
shown to exist for individual central nervous system neurons; individual
afferent fibers innervating skin, muscle, joints, or viscera; and the behavior of
nociceptors. This result applies throughout the realm of biology, if you will,
from the single neuron to the integrated response that I would obtain from you
when I ask, “Does this hurt?” and “How much does it hurt?” When tissue is
injured or insulted in some way, the normal psychophysical function shifts to
the left. The extent to which it shifts is dependent on the magnitude of the insult
or the injury. I have illustrated in Figure 3 an example. In the normal individual,
the noxious stimulus intensity
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Figure 3 Illustration of how tissue insult affects responses to applied stimuli.
Normally, there is a predictable response to stimulation that results in the
sensation of pain only when the intensity of stimulation is in the noxious range.
The line labeled “normal” represents a typical psychophysical stimulus-
response function. In this illustration, a noxious stimulus produces a pain
sensation of approximately 25 in uninjured tissue. After tissue insult, that same
intensity of stimulation produces significantly greater pain (approximately 55
on the arbitrary vertical scale), which is referred to as hyperalgesia.
Hyperalgesia is thus an enhanced sensitivity to noxious stimuli after tissue is
injured. Note also that in some cases normally innocuous, nonpainful stimuli
can produce pain after tissue injury, a component of hyperalgesia termed
allodynia. Allodynia is most common after nerve injury.

identified by the symbol on the horizontal axis produces some amount of
pain whereas in the presence of tissue insult or injury, the same intensity of
noxious stimulation produces greater pain.

The two types of hyperalgesia are termed primary and secondary and are
subserved by different mechanisms. Primary hyperalgesia is associated with a
change in the behavior of nociceptors at the site of the injury. Secondary
hyperalgesia is associated with a change in the behavior of neurons in the
central nervous system. Obviously, the nervous system is not static; it is very
dynamic and can be changed by tissue injury and insult. When we injure tissue
in the periphery, a host of chemicals contribute to nociceptor sensitization and
thus to primary hyperalgesia. These mediators (e.g., prostaglandins, amines,
cytokines, kinins, peptides) provide targets for pharmacological intervention to
prevent sensitization and thus to prevent the development of hyperalgesia.

When information from nociceptors arrives in the spinal cord, because it is
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contributed to by sensitized nociceptors and awakened silent nociceptors and is
thus much more intense than normal, it increases the excitability of central
neurons. This change in excitability is a consequence of increased release of a
variety of other mediators and modulators (e.g., excitatory amino acids and
peptides) released from nociceptor terminals in the spinal cord. These mediators
contribute to an increase in the excitability of central neurons and to
development of secondary hyperalgesia.

STRESS AND DISTRESS

Definition of Terms

The preceding description brings me to a discussion of some of the
definitions in Recognition and Alleviation of Pain and Distress in Laboratory
Animals (NRC 1992), which Dr. Bayne mentioned in the context of behavior.
Stress is defined as the effect produced by external events or internal factors
called stressors, which induce an alteration in an animal's biological
equilibrium. I submit to you that getting up and speaking before an audience
and not being able to get your computer to work is stressful. Stress is a normal
component of life and does not produce distress unless it persists and leads to
maladaptive behavior.

Distress is an aversive state in which an animal is unable to adapt
completely to stressors and the resulting distress is manifested as a maladaptive
behavior. The working definition of distress that Dr. DeHaven presented today,
as I heard it, sounded more to me like a definition of stress than a definition of
distress. One critical component of any definition of distress, because we cannot
objectively measure or quantify distress, is behavior. As Dr. Bayne also
indicated, we do not have reliable physiological measures that will tell us
always that an animal is or is not stressed or distressed. We have no measures
that provide reliable information to us about distress with the exception of the
behaviors that we observe in these animals. Importantly, behavior must be
assessed by individuals who are trained and knowledgeable about species'
typical behavior and who understand what is normal and what is maladaptive.

Reduction with Preemptive Analgesia

One final point I want to make relates to preemptive analgesia. This
strategy is based on the knowledge that there will be changes in the behavior of
nociceptors and central neurons when tissue is injured. Thus, a preemptive
strategy is particularly applicable to surgeries in animals. The strategy involves,
for example, administration of opioids before the anesthesia is started and
before an incision is made in an attempt to prevent the sensitization of
nociceptors. The intent of this strategy is to prevent the development of central
hyperexcitability and, as a con
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sequence, reduce postsurgical hyperalgesia and reduce postsurgical stress and
potential distress.

CONCLUSION

With that, I will close by saying that the definitions and principles
presented in the 1992 NRC publication Recognition and Alleviation of Pain and
Distress in Laboratory Animals are still valid and useful. I would comment that
the working definition of distress proposed by Dr. DeHaven could be improved
by more clearly including behavior, specifically maladaptive behavior, in the
definition to clearly distinguish stress from distress.
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QUESTIONS AND ANSWERS

DR. KARAS (Alicia Karas, Tufts University): In my experience at a
veterinary teaching hospital (Tufts University, Boston, MA), analgesics are
commonly given to animals before surgery begins, and it does work.
Interestingly, that observation was made several years ago at an American
Society of Anesthesiology meeting, when the big-breaking media point was
preemptive analgesia. One of my technicians expressed surprise when she heard
about it on the Today Show because her experiences with preemptive analgesia
included having animals recover quietly and with less distress.

DR. GEBHART: Thank you for sharing that experience. I suggest that
many people who have tried this strategy and have reported that it does not
work have probably underdosed the animals. It is necessary to use a relatively
large dose of drug to actually counteraffect the development of sensitization of
nociceptors. When you do that, and I am glad your clinical impressions bear
this out, you do see improved postsurgical behaviors in these animals. They
appear to be less stressed as a consequence; they are up and about sooner, and
they seem to recover much better.

DR. DE HAVEN (Ron DeHaven, USDA): In an effort to clarify the
working definition that I used, distress is a state in which an animal cannot
escape from or adapt to the external or internal stressors or conditions it
experiences resulting in negative effects upon its well-being. In my discussion, I
did go on to say that there are some things that may cause distress, and those
things are boredom, anxiety, fear, pain. So although some stressors may lead to
distress, that sequence
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was not intended to be part of the working definition. That list simply identified
some stressors that can cause distress. My question is whether you were talking
about some of those examples or were referring to the working definition that
may inappropriately describe the distress and better describe stress.

DR. GEBHART: I was responding principally to the examples that were
given as contributing to distress that, to me, contribute to stress. If they are
prolonged, obviously, and the animal then cannot adapt to those stressors in the
environment and begins to develop maladaptive behaviors, I would agree that
every one of those stressors could lead to distress. I would suggest that
“negative effects” be more clearly defined in terms of behavior, specifically
maladaptive behavior.

DR. BAYNE (Kathryn Bayne, AAALAC): Dr. DeHaven, I believe you
said that stress would have a negative impact on animal well-being. How is that
negative impact going to be judged? Is the criterion going to be the expression
of atypical behaviors or (what Dr. Gebhart and I are suggesting) that there is
some evidence of maladaptation on the part of the animal?

DR. DE HAVEN: That is what we are here for, for you to answer that
question for us. However, I seriously think there needs to be some evidence of
negative effects upon the animal's well-being, and how we assess whether there
have been those negative effects becomes critical.

DR. BAYNE: Yes, but I believe some people are going to assume atypical
equals lack of well-being, instead of maladaptation reflecting a lack of well-
being. Although you are not using either of those terms, the allusion to
“negative impact on well-being” requires use of a method to assess the negative
impact.

DR. HAYWOOD (J.R. Haywood, University of Texas Health Science
Center): 1 believe we will have to involve stress physiology people to really
start working on the development of measurements. However, we will have to
address that at a later time. It is very interesting that when we start taking
pharmacological approaches, we are going to be affecting all parts of the system
and the response system.
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The Humane Society of the United States
Pain and Distress Initiative

Andrew N. Rowan
Senior Vice President for Research, Education, and International Issues
Humane Society of the United States
Washington, D.C.

Our pain and distress initiative consists of four main segments (HSUS
2000). First, we have commissioned the preparation of an expert report. Some
may be beginning to wonder if it will ever arrive, and we are as anxious to see it
as the rest of you are. Dr. Joy Mench, the chair of the panel, assures me that it is
in process and close to completion. The report is meant to be a detailed analysis,
somewhat akin to the NRC (1992) publication. The charge to the expert panel
was given by providing an outline of the material we wanted addressed.
However, the actual content will be the exclusive work of the panel.

Second, we have sent out five letters over the past 2 years to IACUCs as
part of our outreach to research institutions. We are focusing on the IACUC as
the institutional entity because we believe it has the appropriate oversight
responsibility for this topic. We plan to send out more letters in the future.
Some TACUCs have threatened to return our letters attached to bricks and less
desirable objects that the US Postal Service might prefer not to handle, but by
and large the reaction that we have had to date has been positive.

I know when I was chair of an IACUC at Tufts, getting the type of material
that we have been distributing would have been useful to me and the other
TACUC members. I am hoping that slowly people will begin to look past the
source and find it useful to their IACUCs as well.

Third, we have also focused on regulatory issues and on some of what we
perceive to be the shortcomings of the current regulatory system. Finally, we
want to encourage more research and funding on how to assess and limit animal
pain and distress.
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CONTEXT OF THE INITIATIVE

Several of you in the audience have suggested that the message implicit in
our initiative is too critical, especially of the laboratory animal personnel who
are on the front line of laboratory animal care and welfare. We cannot escape
the fact that the initiative does criticize what is currently being done, and I am
not going to try to sugarcoat the issue.

However, I want to state very strongly that such criticism is not directed at
people's motives or character. We recognize that there is an enormous amount
of concern for animals in laboratories. Pain and distress is something that
concerns all of us whether it is experienced by humans or animals. A concern
for other beings' suffering is a fundamental element of any humane, empathic,
individual.

What we think is the main issue is that we disagree on definitions and on
the interpretation of what few empirical data are currently available to guide us
in deciding what causes animal distress. That is where I see the disagreement,
and if there are friction and unhappiness with the HSUS pain and distress
initiative, we would like to see the debate focus on how we differ as regards
definitions and the like.

DEFINITIONS OF TERMS

People commonly use pain, distress, and suffering as synonyms. I want to
argue very strongly that these words do not refer to the same states. There are
overlaps but they are absolutely not synonyms. There are other terms as well
that describe parts of responses involved in suffering.

Twenty years ago, nociception was described to me as a scientific
euphemism for pain. However, I now know that this is not a scientific
euphemism at all. It is a very precise term that is not equivalent to the sensation
of pain at all. It simply refers to the “stimuli” passing from the nociceptors up
through the nerve fibers that conduct those stimuli. The sensation of pain may
or may not be an outcome of such nociception. In fact, what may be viewed as
behavior signaling pain may simply be a nociceptive reflex.

One example that illustrates this concept is the experience of a human
being with a high spinal cord break. Such an individual could still have the
nociceptive reflex loop for the lower limbs and will withdraw his or her foot
from a hot iron or a painful stimulus, but there will be no pain perception
because the central nervous system is not involved. The behavior is the result of
a nociceptive reflex.

With regard to pain, the HSUS is not greatly concerned about pain
research in the context of our pain and distress initiative. By and large, the
International Association for the Study of Pain (IASP) has established good
guidelines for ensuring that pain research protocols minimize pain. In quite a bit
of acute pain research, the animal controls the level of intensity of the stimulus,
and the animal says, “This is too much; I am going to stop now.” In a sense, the
animal is a
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volunteer as part of that program. There are concerns about chronic pain studies
because the animal is no longer a “volunteer.” In addition, pain caused in other
research programs can be addressed using some of the newer long-acting
analgesics.

Anxiety and fear are not the same as pain and, unlike pain, there is no
obvious organic location associated with anxiety. These states can be treated
with anxiolytics and sedatives, but I doubt that many programs do so. One
example of the impact of fear in the laboratory was a dog model of anxiety
developed by W. G. Reese (1979) out in the Midwest 20 years ago using
pointers. In the presence of humans, the pointers would urinate, defecate, and
display tonic immobility. If you turned your back on them, you would get
bitten. However, in the absence of humans or under anxiolytic therapy, you
could not tell which pointers came from the anxious strain and which ones did
not.

Discomfort is different from pain and anxiety/fear. It may have an organic
location, but we really do not have any sort of good treatment other than
palliative care. Disease and malaise may involve discomfort but also include
states that are different from those we might characterize typically as
discomfort. Distress occurs when any of the states listed above (pain, anxiety,
fear, disease) become too great. Distress may be prevented by appropriate
psychosocial initiatives. For example, an animal that trusts its handler is far less
likely to be distressed than an animal that is fearful.

Finally, we have the overarching concept of suffering. Suffering is a state
that requires a certain level of pain, anxiety, or distress before it is experienced.
As I discuss later, suffering and distress are not the same concepts. The model
that may be used to describe the relation between some of the baseline states
like pain, fear, discomfort and disease, and distress and suffering is as follows.
The primary baseline states occur at different intensity levels and for different
time deviations. Whether or not these baseline states cause distress is a function
of intensity and duration. A low stimulus for a long time may cause distress
whereas an intense stimulus for a moment may not. Once one has a state of
distress, the level of suffering experienced is a function of the cognitive
capacity of the being experiencing the distress.

Let us examine the concept of suffering in a little more detail. Some
interesting anecdotal data in the literature describe a few humans (not many, it
is a very rare syndrome) who cannot feel pain. When you read some of these
case studies, you find that some of these individuals report that they are very
fearful of surgery or that they just cannot stand going to the hospital. They fear
the hospital and report that they suffer in hospitals, and yet they experience no
pain whatsoever. This is one of those examples which proves the point that pain
and suffering are not the same.

Another side of the suffering question (related to cognition) is the question
of whether insects can suffer. A fairly persuasive argument can be made that
they do not. Insects have short life spans and there is not a compelling
evolutionary reason why pain-induced learning would make much survival
sense from an
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evolutionary context for an insect. Also, they do not have the central nervous
system machinery that appears to be necessary to develop a sense of suffering
(lobotomized humans have very low affect and do not appear to suffer as we
know it). By and large, one can explain most insect aversive behavior in terms
of nociceptive reflex loops, rather than requiring a sense of distress or suffering.

ASSESSING DISTRESS

In summary, distress may be caused by pain; however, in the laboratory, it
is probably much more often caused by illness, fear, or anxiety. When does
stress become distress, and what specific measures could help us determine
when stress becomes distress? This is an area where we are still completely in
the dark in our opinion. There are various types of empirical measurements that
one can make at a distance, such as behavior or appearance. Other
measurements can be made on handling, such as physical condition, weight,
pulse rate, temperature, clinical signs, provoked behavior, and biochemical
measures such as the blood level of the corticosteroids.

A whole raft of different physical and biochemical parameters can be
measured that produce differences from one situation to the next. However,
none of these measurements let us know where to draw the cut-off points
between mild, moderate, and severe distress. Mouse blood corticosteroid levels
have been measured at between 4 and 500/ng/mL. Where between 4 and 500 do
we draw a line and characterize the animal as experiencing distress?

Currently, the common approach is to say, “I looked at the animals, and
they looked fine.” However, when we look at the animals, we usually look at
them during the day. Rodents are nocturnal animals. The level of activity during
the day is about 5% of the activity at night. Therefore, if you are looking for
differences, you are looking at a very low level of activity in the first place.
They are all asleep in the back of the cage, perhaps. It is not easy under these
circumstances to see whether they really are fine or whether they have some
mild or moderate disturbance. At night, or under red light (as is used at the
University of Birmingham in England [D. Morton, 1997, personal
communication]), it will be much easier to tell whether the animal is not
behaving normally, but I doubt that many programs inspect the animals at night
or under red light.

Norm Peterson (personal communication, 1999), now at Johns Hopkins
University, acquired four cages with activity wheels attached and looked at
nocturnal activity of the animals based very simply on the number of times the
activity wheel turned every night. In a normal cage of four mice, the activity
wheel turned 1600 revolutions per night. When the mice were given
intraperitoneal injections of incomplete Freund's adjuvant before the end of the
day, the activity wheel turned 900 times per night. What does this difference
mean in terms of distress? Do we have any reason to be concerned by such a
difference? We at the HSUS would argue that we do, but perhaps others would
argue differently.
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Nonetheless, the argument is currently moot because we simply do not have
much behavioral data on which to even start a debate.

Weight loss is a measure that we increasingly believe has a lot of promise
as a screen for stress and distress. It is a relatively simple measure, and it is easy
to obtain. Most stresses induce a transient decrease in feeding, an increase in the
metabolic rate, and a negative energy balance due apparently to a
biomechanism involving the actions of corticotrophin releasing factor and local
cytokines (Dallman 2000). We have few data on weight loss in different
experimental situations, and each strain of rat or mouse is likely to produce a
different standard growth curve. In the HSUS white paper, we state that weight
loss is a relatively insensitive measure. However, we retract that claim and now
recognize that it can be very sensitive indeed. We will be pushing weight
measurements as a simple way to promote both better science and less animal
distress.

CONCLUSIONS

In terms of changes to the system, we absolutely must have adequate
definitions. Dr. DeHaven provided a definition of distress this morning.
Whether that definition is the right one is something we all need to discuss, as I
am sure Dr. DeHaven agrees.

We must establish consistent reporting practices and report pain and
distress when it occurs. The HSUS is concerned that if we are not reporting pain
and distress when it occurs, then we are not paying attention to it. Of course,
simply reporting such pain and distress does not guarantee that it will be
attended to, but at least we would know that it was not being overlooked due to
lack of attention.

We would like to see three grades of pain and distress—minor, moderate,
and severe. The reason we would like to see reporting of all three grades is
because we think we can focus our attention on severe distress and start
studying how we can refine the technology to reduce that grade to moderate and
then, eventually, to mild. Reporting severe pain and distress permits us to set
priorities for research and action.

We need to support research on distress identification and alleviation. Such
research might include more studies of weight loss and behavior in different
research situations. The generation of more data then needs to be followed by
broad-based discussions to determine cut-offs for the different categories. The
fact that establishing such cut-offs will be difficult and involve some
uncertainty is no reason why we should not start the process.

We need to support claims of action with real data. Such data is not
something that the HSUS will be able to develop; such data will only be
developed in laboratories and research facilities. Most of you already have
access to such data anyway. We simply need to identify the personnel time to
collect and analyze it.

We are pleased that attention to the pain and distress issue is growing. We
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believe that greater attention to these issues will benefit science, will benefit
scientists, and of course will benefit the animals.
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QUESTIONS AND ANSWERS

DR. GEBHART (Gerald Gebhart, University of Iowa): Dr. Rowan,
regarding your discussion about developing categories of mild, moderate, and
severe pain and distress, the issue is going to be who will provide the category.
Is it going to be the investigator, the veterinary technician, or the veterinarian? I
guess these are issues that have yet to be resolved, but I would like your opinion
regarding who should be doing that and how you would define the different
categories between mild, moderate, and severe.

DR. ROWAN: I would not even begin to develop the definition. This area
is where we believe we need data and a detailed discussion between
researchers, laboratory animal care staff, and animal protectionists to develop
appropriate guidelines. Although IASP developed guidelines, it did not produce
guidelines for categories of mild, moderate, and severe pain. Perhaps it is too
ambitious a challenge to expect to produce reasonably clear categories.
Nonetheless, some other countries are attempting to establish several categories
of pain and distress, and they appear to be able to come to some level of
agreement on the systems they use.

I would argue that leaving the development of appropriate categories up to
individual institutions would be one way to start, but that there should be some
sort of overarching data gathering group that develops some standard measures,
once again based on data.

Part of the impetus behind the HSUS initiative is to stimulate a data-based
dialogue and argument. I do not want to stand here and say 10% weight loss
should classify a procedure under severe pain or distress because 10% weight
loss occurs very quickly in a rodent. Perhaps it should be characterized as
moderate, or even as mild, distress. Who knows?

We need to engage the issues and learn what people think and why they
think it. What is needed is a lot more traditional scientific dialogue, which has
underpinned so much of the biomedical progress of the past century.
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Pain and Distress Caused by Experimental
Procedures— Is It Time for a Reality
Check?

Alicia Karas
Assistant Professor of Anesthesiology, Department of Clinical Sciences
Tufts University School of Veterinary Medicine
North Grafton, Mass.

As a veterinary anesthesiologist, I often speak about pain in clinical
patients as well as laboratory animals. My experience is predominantly with
pain caused by surgical interventions. Many years ago, at the time when we
began to worry about having an IACUC, I was a laboratory animal technician. I
am now an IACUC member and an investigator, so I am very aware of the
problem of adding work or regulatory burden.

UP-FRONT REPORTING

In relation to whether the pain and distress classification systems are
adequate, I think there is a different problem than just the wording. The
problem I see is in the way people are complying with the policies and the
regulations. I also believe that we are in some cases, as the HSUS contends,
underreporting pain and distress and not adequately treating it because of the
way we do things.

I think that most institutions probably suffer from an up-front reporting
bias in actually recording the category, the number of animals, and the pain and
distress category ahead of time. If you conducted a survey, you would find that
most institutions probably use that information for their numbers at the end of
the year, and it infrequently becomes altered.

Predictability

When the IACUC and the attending veterinarian decide ahead of time
whether a given procedure should be in a pain category, the process suffers
from limitations of predictability. I might know, for example, that a given type of
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surgical procedure causes a particular amount of pain, but because this is
science, we are not always doing exactly the same thing. We might be drilling a
hole in the femur this week and putting in something that causes more pain than
in previous experiments.

In addition, as mentioned in the HSUS April 2000 report, there is no
category for procedures that cause pain and distress that were partially but not
fully alleviated with drugs. Of course, pain medicine specialists will tell you
that you are very seldom going to actually get rid of every single iota of pain
felt post-operatively by a subject having surgery. As someone mentioned earlier
this morning, a few investigators might give aspirin to their subjects and
consider it to qualify as “giving analgesics”; however, these cases do not
address the concern of whether pain and distress are adequately alleviated.

Another problem of up-front reporting is that it blinds people to reality:
because a study is assigned to Category D, it therefore will remain in Category
D. None of my colleagues in the institutions where I have worked have thought
we should go back and reclassify a study after a pilot run.

We should ask whose responsibility it is to validate the category
assignment. As Dr. Rowan asked, is it a lot of pain? Is it a little pain? Is it the
responsibility of the IACUC, the investigator, the attending veterinarian?

Planning for Optimal Animal Care

With regard to study design, anyone who has been involved in research
knows that it is not possible to write a protocol that is 100% accurate. You can
try your best to decide what you are going to do, how you are going to do it,
how you are going to treat pain, and how you are going to assess pain; but you
may have to change it. Pain can last longer than predicted. Events happen.
Problems happen. Sometimes a procedure takes longer than is predicted. It is
less possible than predicted. Because of those things, flexibility in the way the
IACUC views the investigator's protocol is an absolute necessity for optimal
animal care.

HSUS also states, and others today have mentioned, the following:
“Animal pain, distress, and suffering are not easy to recognize or measure
unambiguously. There is considerable opportunity for legitimate disagreement
among scientists.” I agree that pain, distress, and suffering are not easy to
recognize. As stated in the Guide (NRC 1996), it is necessary to understand
species-specific indicators of well-being. Pain and distress can be very difficult
to predict and sometimes difficult to recognize; however, when we look at the
animal, we are often going to find that it is necessary to revisit either the plan or
the category assignment.

An example of this difference is the fact that two people can disagree. In
my experience with a dog that had had a laparotomy to biopsy her liver, I
worked with a gentleman who was a 20-year veterinary technician. He walked
by this dog in the recovery room and said, “She looks great!” He was referring
to the fact that she was sitting up, I think. She was not screaming or making any
noise, and
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TABLE 1 Type of Pain Expected from Surgical Procedures

Mild to Moderate Moderate to Severe

¢ Ovariohysterectomy * Thoracotomy / chest tube placement
* Extensive skin procedures * Splenectomy / nephrectomy

e Laryngeal or oral surgery « Significant resection of soft tissues
¢ Craniotomy e Limb amputation

* Orthopedic surgery
¢ Eye surgery with corneal incision

he thought the dog was doing very well. I strongly disagreed and thought
the dog was showing evidence of severe pain and/or distress. In fact, she was
responsive to an additional dose of analgesic, and I saw a behavior change.

Based on my experience, I can tell you what types and what amount of
pain are expected from certain surgical procedures (Table 1), but I sometimes
have to rethink these expectations. Last week, I advised a student not to do an
epidural on a dog to fix a lower limb fracture because I thought it would not be
very painful. In fact, however, I was wrong. Again, flexibility is essential.

CATEGORY D

When we say that a study is in Category D and pain and distress will be
alleviated by use of anesthetics, analgesics, or by other measures, do we then
alleviate the condition? On our IACUC, we have been saying that if
investigators do not give analgesics just because they do not know what to give
and they do not know how to give it, they must put their study in Category E.
Apparently, that course of action is not consistent with the policy.

I think that when animals still experience pain despite analgesic
administration, it probably means that it is an ineffective choice of drug agent,
or the wrong frequency or dose. It is necessary to change either the method or
the category. I believe we need to have another category, that is, pain that was
not able to be alleviated: Category D-2. This is simply an idea because I believe
that most surgical interventions are not totally pain or distress free, even with
medication. Although pain and distress may be largely alleviated, the biggest
problem is that the investigator, and in many cases the laboratory animal
veterinarian who might be the person who is consulted, is not likely to know
how. I believe we need a lot of work in this area.

HSUS also states that “sensitive practical measures to gauge levels of
distress in common laboratory animal species do not presently exist. For the
most part, animal care staff rely on ad hoc observations or on relatively
insensitive measures such as weight loss to ascertain whether animals are
experiencing pain and/or distress.” Dr. Bayne made an excellent (albeit
heartbreaking) point that things are more complicated than we even suspected.
However, I actually take
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the opposite view, which is that if we look at animals systematically, we will
learn things. There is extensive literature on this subject, and evidence now
exists for the behavior changes we see in animals. There is excellent work on
how to assess pain in many different animal species, and I think it is possible to
recognize much by careful study.

What then do we do? The method is not too difficult. Students scratch their
heads and say, “I do not know how to tell if the animal is in pain.” I would
respond, “Did you look at him?” “Yes.” “Did you touch him?” “No, I do not
want to hurt him,” they say. The fact is, it is simply application of scientific
method, and we are, after all, scientists. One can read the available literature
(the TACUC will know what is available), make regular observations, evaluate
data, draw conclusions, and apply those inputs for the sake of the animals.
Those steps are key to developing humane animal care methods.

To record observations, I have borrowed an idea from Dr. David Morton,
and I know Dr. Hampshire has done the same thing. Using a laboratory dog
assessment form (Figure 1), writing in a graphical or chart format is often better
than scribbled notes on a sheet of lined paper. It is possible to see how things
are changing over time and to get an idea of how long the animal actually needs
to be medicated, have activity restricted, have appetite tempted, and so forth.

PLANNING EXPERIMENTAL METHODS

Planning of experimental methods should take into account that revisions
of the methods may be necessary. If you have not used a surgical model before,
try a first run-through in a surgical study in a pilot study. Record and use those
observations in later studies. Include documentation of assessments and of any
revision. If that information is available to the IACUC, and the IACUC wants to
look at an investigator's study, they can request a formal monitoring sheet or
assessment sheet such as Figure 1 to help them make their decisions even if
they have not been in the laboratory seeing the animal. Documentation will help
laboratory care personnel and other scientists and, of course, will benefit future
work.

We found last week that we were working with some sheep that were
about 100 pounds larger than sheep with which we had previously worked. Our
plan simply to hold them, place a catheter, and give them an induction dose of
anesthetic was not so easy because they outweighed all of us. We found that
changing our method and giving them a premedication sedative, which is not
necessarily commonly done, made things much easier on the sheep as well as
on the scientists. Everyone benefits from something like that.

The TACUC must understand that assessing pain and distress caused by
experimental handling procedures is a learn-as-you-go process in many cases. 1
have to disagree with Dr. Bayne's statement, that investigators are the experts
on their animal models. In my experience, investigators are frequently coming
from, for example, a contract research laboratory where they have been
experimenting
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Assessment schedule:
Date

not from the
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Time (am / pm)
DISTANT OBSERVATIONS

--- choose one ---
1. normal activity/sleeping/relaxed
2. inactive/lethargic/depressed
3. agitated/struggling/vocalizing
--- choose one ---
1. normal breathing
2. increased breathing (effort/rate)

HANDLING/EXAM
OBSERVATIONS
Rectal temperature / pulse
(<100°F or =102.5 °F — contact vet)

Capillary refill time / mucous
membrane color
--- choose one - N - normal,
A - abnormal ---
N. normal response to handling
A. irritable / aggressive / hiding
Able to stand / walk (N or A)

Eating (N or A)
Drinking (N or A)

Coat soiled / wet (N or A)

Sutures: swelling, discharge vs.
clean/dry/intact (CDI)
Urination (Normal or Abnormal
amount/color)
Stool (Normal or Abnormal
amount/color)
Other observations:

Initials of observer
Pl or Vet contacted? (Y or N)

Contact Pl or DLAM veterinarian if you have logged: - Abnormal item in shaded row
- abnormal activity / breathing / handling behavior
- abnormal or no urination / stool / vomiting

FIGURE 1 Laboratory dog assessment form.

with rats, and they want to use a procedure in a different model.
Alternatively, the investigator may actually know the animal from a
biochemical and on-paper point of view but not from an observation point of
view. In fact, in many situations, investigators may see animals only during
procedures, and the animal care staff and the veterinarian are the people who
are watching the animals. I therefore disagree with that premise.

Although I believe that planning ahead helps, it cannot provide for all
contingencies, no matter how careful you are. There must be some feedback
loop, an
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internal process for reviewing the pain and distress caused or alleviated and the
measures taken. I believe the problem is not so much with the definition
(although the regulators will claim to need it for their legal basis) but in the
implementation and outcome.

The HSUS report also mentions that laboratory personnel can develop
distancing mechanisms that help them cope but that often lead to people
overlooking pain and distress. I want to make the point that distancing
mechanisms are really a poor substitute for refinement. We could have not
cared about how the sheep were doing, but in finding a better sedative for them,
everyone was happier.

One major problem is the “disconnect” between the scientific community
(including myself and others here from the scientific community), the
investigators, and those who are developing and refining techniques. Are the
investigators responsible for reading the refinement literature? They will say
they have too much to do, and it is an admittedly difficult problem.

I think this disconnect is something that can be helped by training
laboratory animal personnel in these methods, ensuring that they have a solid
foundation. I actually took aside a college student who was working in our
facility for the summer, and in 20 minutes, I was able to teach her to recognize
more of pain and distress (pain in particular) than the investigator had led her to
understand.

SCIENTIFIC JOURNAL REPORTING

HSUS also states correctly that there is limited published information
about animals' experience of pain, distress, and suffering caused by typical
laboratory procedures. I believe it was Dr. Zurlo, in a talk last year, who called
my attention to a paper by Jane Smith and colleagues (Smith and others, 1997),
which surveyed the biomedical literature and found that frequently you cannot
tell what was done to animals by reading the published reports. I think that is a
real problem because where else are the investigators getting their information?

In reading biomedical journals (which I now do fairly critically), I find
many times that things were done and there is no mention of analgesics; there is
no mention of whether the study was approved. I looked at one veterinary
journal and found a paper written by at least two veterinarians in whose study
dogs were anesthetized by mask isofluorane. They may have had very different
dogs from those in my experience, because a dog with no premedication is quite
difficult to mask down without a struggle. Then the authors had implants placed
and to do that, they tunneled them from the neck to the flank and then turned
them over, opened the abdomen, and implanted them into organs in the
abdomen. Recovery was uneventful. That was it. No mention of analgesics or
even whether the animals were euthanized at the end of the study. You can see
that there is a big problem with what the authors actually reported doing to the
animals. There is no mention of whether a few animals were lost due to
problems with the technique in the beginning.
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