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THE WHITE HOUSE

WASHINGTON

December 21, 1992

MEMORANDUM FOR THE CARNEGIE GROUP % '/'v‘

FROM: ALLAN BROM

SUBJECT: DOCUMEN
MEETING

I thoroughly enjoyed seeing all of you and Hubert’s superb hospitality made our
meeting a memorable occasion.

Now that the winds of politics have swept me from the scene I was particularly pleased
by the idea of an alumni organization for the Carnegie Group so that I shall not
completely lose contact with so excellent a group of friends.

I promised to send you various documents and am including some of them herewith:

a) The issue of R&D in the GATT negotiations. I include here the report of
proceedings of a roundtable on GATT R&D issues held under the auspices
of the U.S. Industrial Research Institute, Inc. I opened the meeting with
an outline of the problem. Others have elaborated on it.

b) Correspondence with Charles Larson, Executive Director of IRI, quoting
the language recommended by the IRI Board of Directors on this matter
together with the relevant definition.

c) The matter of use of animals for research purposes is an area of growing
controversy in the U.S. as it is in many other countries. In consequence
many U.S. professional organizations have prepared statements on the
subject and the U.S. Congress has enacted Public Law 102-346 that
specifically makes disruption of animal enterprises a punishable offense.

I enclose herewith a selection from this material that I hope you may find
useful.

Let me take this occasion to wish each of you a every happy holiday season and a most
successful and rewarding New Year. It has been a deep personal pleasure to have the
opportunity of working with you.




Enclosures:

(i) Principles and Guidelines for the Use of Animals in Precollege Education
(National Research Council)

(ii) Public Health and the Role of Animal Testing (U.S. Public Health Service)

(iiii) Protecting Laboratory Animals (U.S. Public Health Service)

(iv) Guide for the Care and Use of Laboratory Animals (U.S. Public Health
Service)

(v) Use of Laboratory Animals in Biomedical and Behavioral Research

(National Research Council)

(vi) Assorted information assembled by the Foundation for Biomedical
Research

(vii) Science, Medicine, and Animals (Institute of Medicine)

(viii) Use of Animals in Biomedical Research: The Challenge and Response

(American Medical Association)

(ix) Animal Enterprise Protection Act of 1992 (U.S. Public Law 102-346, 102d
Congress)
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INTRODUCTORY REMARKS

Charles F. Larson, IRI:

Good afternoon and welcome to this IRI Roundtable meeting on GATT R&D issues and
countervailing import tariffs. As you can see , this is not actually a roundtable because of
the unexpectedly large number of participants. However, it is a good example of why IRI
moved to Washington three years ago, which was to be a more effective resource to
government. At the present time, we are also conducting a survey of our membership on
industry interaction with Federal laboratories, and have just completed a survey of industry
interaction with the Former Soviet Union. We also recently issued, to the Presidential
Candidates, an IRI Position Statement on U.S. Economic and Technology Policy.

In my memo of June 30 to our member company representatives, I noted that we were
convening this meeting at the suggestion of OSTP because of the potential for an adverse
effect of proposed language in the GATT Treaty negotiations on the growing interaction
between industry and Federal laboratories.

We are delighted to have Dr. Allan Bromley, Assistant to the President for Science &
Technology and Director of OSTP, with us to introduce the topic. Allan will be followed
by Tim Reif of the Office of the U.S. Trade Representative, who will present an overview
of the history and status of the GATT Subsidies Code. Deborah Wince-Smith, Assistant
Secretary of Commerce for Technology Policy, will then describe the interagency
viewpoint. Tom Ratchford, Associate Director of OSTP, i& with us to carry on for Allan
Bromley after he leaves. I want to emphasize that these representatives of government, as
well as their colleagues in the audience, want to hear your comments, concerns, and
suggestions. We will have plenty of time for that after we conclude the background
presentations.

We will adjourn by 4 p.m. without a break, but feel free to help yourself to the

refreshments any time during the afternoon. With that, I am pleased to welcome Dr.
Bromley for his remarks.

PRESENTATIONS

Honorable D. Allan Bromley, Assistant to the President for Science & Technology:

Thank you, Mr. Chairman. I want to begin by thanking IRI and all of you who found the
time to be with us this afternoon to discuss what I think is a very important aspect of the
ongoing GATT negotiations. Probably the best way to begin to put this aspect into context
is to focus on the magnitudes involved.




The federal government is currently expending something like $75 billion each year on
research and development. What is frequently forgotten is that this amount represents
more than the total R&D expenditures of Japan, Germany, France, and the United
Kingdom combined. At the same time that the federal government provides this $75 plus
billion, the private sector of this country contributes slightly more, $80 billion, for R&D.

Looking at the federal government's share of these expenditures, currently about 60% is
related to national security matters and 40% to civilian activity. That 60% is down from a
high of about 70%, which occurred in the mid-1980's. It is our goal to get this 60% down as
soon as we can, to something more like a 50/50 split. The key point here, as Senator
Dirkson pointed out many years ago, is that, although we are glib about numbers when we
use them often enough, the numbers we're using represent a lot of money. Also, that with
a billion here and a billion there, you eventually end up with some real money. This is real
money: this $155 billion that we're spending on R&D in the United States at the present
time. Of course, I should also say that in the Bush administration, we are deeply
committed to increasing these numbers, because we share with the Congress the deeply-
held conviction that we, in this country, are seriously under-investing in research and
development.

Here, I'd like to pull a sentence or two from the President's budget this year: "Research and
development yield new knowledge, products, and processes that, over the long term, result
in economic growth and an improved quality of life for all Americans. Investment in
research and development is a top priority for an administration that believes in investing
in the future." This is not at all new to anyone in the roonf, but it emphasizes: (A) the
investment aspect and (B) the importance that this administration and the Congress jointly
attach to it.

In this year's budget, as I think many of you recognize, there is a whole series of special
Presidential initiatives. These initiatives cover broad areas that don't fit comfortably into
any one agency, and that don't fit comfortably into any one discipline, but yet are of
tremendous national importance. In each of these cases, the Federal Coordinating Council
for Science, Engineering, and Technology (FCCSET) has pulled together a national
program, in place of a heterogeneous collection of agency programs. During this past year,
FCCSET initiatives have been brought forward in High Performance Computing and
Communication, in Global Change Research, Mathematics and Science Education, and
Advanced Materials and Processing. Next year, as we move Global Change Research into
a new category as a National Research Program, we will add to this list the presidential
initiative on Advanced Manufacturing. We believe this to be of major importance to the
nation. We also believe it is going to be the most difficult initiative we've tackled thus far.

Also highlighting this year's budget is a major effort on the part of the Administration to
improve the transfer of technology from a uniquely American institution, the federal
laboratory, into the private sector. We have some 726 federal laboratories. We don't need




726 federal laboratories; however, together, they represent an absolutely unique resource
of technology know-how, personnel, and equipment. During the past year, tremendously
successful efforts have been mounted by the Department of Commerce, by the Department
of Energy, and by a number of the other Departments to move this technology out of the
laboratories and into the private sector. We now have well over a thousand cooperative
research and development agreements (CRADAs) between the various laboratories and
the various industries to move this technology transfer forward.

We are just beginning a major effort in which we will take much greater advantage than we
have in the past of the technology development that has been going on in this country for a
long time. In many cases, the missions of our federal laboratories have been satisfied, or
were satisfied many years ago, and they have been searching for new issues. There is no
mechanism such as we have in universities or industry that allows us to move comfortably
from one mission into a new one as conditions change. Some institutions have managed
this more gracefully than others. It is also important for us to emphasize that there is a
gross difference between the structure of the research and development-funding enterprise
in this country and in the countries we consider as our major competitors. For example, in
Japan, about 80% of all R&D expenditures are made by the private sector. The U.S., as I
mentioned earlier, is closer to 50/50--very close at the moment. In both Japan and
Germany, the fraction is very large; in fact, almost all of the R&D investment is investment
in new knowledge. In the U.S,, as I noted previously, a very large fraction of our R&D
investment over the years has been related to national security and defense. Indeed, we
have shouldered a very substantial fraction of the national security responsibilities for both
Japan and Germany. This is something that should not besforgotten. For a long time, for
example, Japan and Germany were spending something on the order of 2 to 3% of their
R&D for security purposes, whereas we will spend something like 70% of ours. The figures
I've just reviewed for you briefly provide the context for our discussions this afternoon.

The fact that the U.S. federal government is much more involved in the support of R&D--
which isn't the case, for example, in Japan--makes us much more vulnerable to possible
adverse effects of GATT agreements than is the case for Japan. What I think we could do
this afternoon--what I hope we will do this afternoon--is discuss some of the areas that will
be impacted by the proposed Dunkel Text in the GATT negotiations. Particularly, I hope
that we can focus on the treatment that is included in that Text and its impact on federal
investment in research and development, on the transfer of technology from federal
laboratories to the private sector, and specifically on the question of whether this text
would make foreign research investments liable for that marvelous word "contervailing"
import tariffs. These are all potentials that I think we have to understand more clearly
than we do at the moment because they could have dramatic impacts on much of what we
do in the R&D area.




My own view, very clearly, is not changed at all; it has always been that all governmental
support for research should be exempted from the category of potentially actionable

domestic support. First, research expenditures really are a small portion of the total cost of

any successful product or process or service, as compared with prototype development,
scale-up production, and marketing costs. Thus, R&D really is a small component to begin
with. In the Airbus program, for example, which has figured very heavily in the discussions
of this topic, it would be difficult, if not impossible, to find the research expenditures
among the massive equity investments and production subsidies that governments have

made in support of that particular program.

Second, it's important for us to keep in mind that the federal government has a very
important stake in maximizing the economic and social returns on public sector research.
That tends to get provocative at times since these returns (and I think all of you are much
more aware of this perhaps than are people in government)--accrue not only to people in
the United States but to people throughout the world. Apparently, the proposed language
that is being discussed now in the GATT negotiations would have a number of serious
effects on the commercialization of federal R&D and on the transfer of technology from
our federal laboratories to our private sector. Quite frankly, I also believe that our major
trading partners would agree with our position that research should be exempt.

These are the issues of increasing importance to those of us concerned with research and
development, with its support, and with the impact that the GATT negotiations can have
on research and development. I look forward to hearing what the others have to say on
these issues. I will stay as long as I can but I have been called up to speak on the Hill later
this afternoon. <

Mr. Ronald Lorentzen, Office of Policy Import Administration, International Trade
Administration, U.S. Department of Commerce:

Thank you. Let me first apologize on behalf of my boss, Assistant Secretary Dunn, who
wanted to be here today. He's heavily involved in active negotiations, as is Tim Reif, and
they were unable to get away, but that does not detract from the importance of this matter
as, quote, "a trade policy issue" in the context of the Uruguay Round subsidy negotiations,
as well as the importance it has in commercialization efforts for federal technology.

As a brief overview of where we stand now, vis a vis the international rules of subsidies and
government assistance in research and development, I should perhaps start by saying that
the regime under which we now operate is the Tokyo Round Subsidies Code negotiated in
1979, the last round of trade negotiations under the GATT. That Subsidies Code applies
only to a limited number of countries who signed on to that agreement. It has, from the
U.S. perspective, certain advantages and disadvantages, and those advantages and
disadvantages relate to one common characteristic, which is that the Code is written in very
general and vague terms. It essentially addresses certain basic rules that the signatories




were able to agree to on the role of subsidies in the development of economies and in trade
relations. It also outlines certain rules that are to be implied by signatories when they
invoke their own national laws to apply import remedies to subsidized import competition.

The vagueness lies in the fact that there is no explicit definition of what a government
subsidy is in the Tokyo Round Code. By the same token there is no explicit definition of
circumstances over the rules suggesting when multilateral action may be taken to address a
trade dispute involving subsidies. It does, however, grant individual countries explicit
authority to invoke their own national, what's known as, countervailing duty legislation to
address subsidized import competition.

In the United States we've had a countervailing duty law since 1897, I believe. So there's
been a long track record of administrative experience in statutory development on the
subject of subsidies as a domestic question. I believe the single reference to research and
development in that Tokyo Round Subsidies Agreement is found in Article 11 of the
Subsidies Code, which discusses in very broad terms the perspective of the signatories on
the use of what are called domestic subsidies, to refer to government assistance that would
not be explicitly tied to the promotion of exports. The Tokyo Round Subsidies Code has
what's known as an illustrative list of export subsidies with specific examples of what is, and
is not, to be considered an "export subsidy." But when it comes down to domestic subsidies
that would be government-assistance provided, such as production subsidies and the like
that aren't specifically tied to exports, there's a very wide difference in opinion historically
on what should or should not be the rules. Article 11 gives as an illustration a possible
form of so-called domestic-subsidy government assistance to research and development
and that's basically all it says. <

Over the course of the last ten years this proposal has been in effect, the United States, in
administering our countervailing duty law, has come across certain situations where a
foreign government has offered assistance for a research and development project
involving a product that we've investigated. By and large, it's been a rare occurrence and it
has typically not involved what I would call a highly sensitive commodity. There have been
agriculture cases, phosphoric acid from Israel, but nothing on the magnitude of, for
example, as Dr. Bromley mentioned, the Airbus dispute, which essentially has been not a
trade dispute involving import competition, but a world-competition question. It's been in
that area where we've had difficulty applying the existing subsidy rules leaving R&D

out of it.

Speaking of the subsidy programs that have been an issue in the Airbus dispute, it's
probably a good example of why the administration and Congress have been so frustrated
by the effectiveness of the multilateral rules existence. So our marching orders from the
private sector, from congress, and internally, were as a general rule to try to strengthen the
international disciplines applicable to subsidies so as to bring it up to a level that we felt
was on a par with what we were able to do as far as a domestic import duty clause.
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Through that, the U.S. position was developed without really any specific reference to
R&D. In our specific negotiating proposal, we mention research and development in the
context of the discussion of what could be considered as a candidate for the "non-
actionable category," or so-called "Green category," that you may be familiar with. We
didn't specifically advocate that, but we raised the issue in the context of that category in
recognition of the fact that in R&D, as opposed to what we considered many other
domestic subsidies, the government has indeed an already important role.

As with all of the negotiating groups in the Uruguay Round, the U.S. subsidies proposal

was in part developed on the basis of advice from various advisory committees, such as the ‘
Industry Sector Advisory Committee, the Advisory Committee for Trade Policy and |
Negotiations, and the Industry Policy Advisory Committee. On balance, I would describe |
the input we received that is applicable to research and development as falling into two

basic categories. One had to do with an issue that went beyond our discussion today on

R&D to the notion of having any kind of government assistance exempted from the

possibility of applying trade remedies. As a general rule, from most of the advisory

committees, we received advice that initially the United States should not support the

exemption of any kind of government assistance from the potential to apply either

contravailing duty remedies or to bring an action for the GATT if there is a trade effect.

On the specific issue of research and development, we had advisory committees that have

special interests, such as the aerospace sector and consumer electronics. The best

description of the advice we received from them was that, should it be necessary for the

U.S. to strike a compromise in order to get better general discipline over subsidies, we

should seriously consider having some forms of research made exempt from trade

remedies, if that's the price that the rest of the world wants fo pay. In that regard, I think

it's probably accurate to say that although there may have been nuances, the thrust of the

advice was that research, defined according to different definitions, but for purposes of the

present we'll say research, should be made completely non-actionable. Development

should not be made non-actionable and, in fact, one advisory sector suggested it be

prohibited; paid-for commercial development, so to speak. Applied research was

essentially described as remaining actionable if there are adverse trade effects.

The negotiating framework that developed in the context of the negotiations in Geneva was
established on what's been known as the Traffic Light Concept, which essentially says that
negotiators should attempt to categorize subsidies according to three basic groups:
prohibited Red Light category of subsidies that would not be used according to the rules;
Green-light category of certain subsidies that not only would be permissible but would be
non-actionable as a principle; and the residual, which would fall into the so-called Yellow
category of permissible subsidies, but if they cause adverse trade effects, then it would be
possible for the adversely affected country to take some sort of action, either a countervail
or bringing the issue before the GATT. As I mentioned earlier, the way the U.S. dealt with
that negotiating framework is that we discussed the issue of R&D in terms of the special
role that governments play, in the context of the Green-light category, but we stopped short




as to specifically advocating that research and development be a non-actionable category.
Many of our trading partners not only wanted research and development, but any number
of other subsidies named Green, or non-actionable. I would characterize the European
community as probably being the most recognizable advocate of having research and
development assistance fall into the Green category.

Not with respect to R&D, but with respect to many different kinds of subsidy issues, the
negotiating group often found itself at an impasse. Again, not unlike others at the Uruguay
Round, the reason we find ourselves where we are today is largely because the Director-
General of the GATT has attempted, on the basis of proposals tabled by everyone to put
forth compromise, recommendations, and proposals, in part to engender reaction to the
various parties. To make a long story short, that describes why we have the proposed rules
we have today on research and development. It was an attempt on the basis of EC
proposals to strike a balance between those in the negotiation who were reticent to have
automatic exemptions for anything and those that wanted all R&D in regional
development and any number of other subsidy programs named completely Green, or non-
actionable.

Having said all that, I think the U.S. negotiators are well aware of the limitations and the
drawbacks that are in that proposed language and for a couple of years we've worked with
our colleagues in the Technology Administration and in the other federal agencies involved
in R&D to get technical input on where the opportunity arises to deal with these
shortcomings. I think it's been an education process for all sides. Certainly it has been for
me in terms of the importance of this issue and I hope it has been for those involved in the
federal R&D community because, like it or not, I think we flave certain things that we are
going to have to resolve. The issue of R&D in the subsidy context will not go away no
matter how much any one of us really wants it to. We are going to need to find the most
compatible means of addressing the problem and the advantages in the context of the
Uruguay Round.

I think the one thing that should be borne in mind, the way I see it, is that there's a
convergence of developments here. We have one development, which Dr. Bromley
pointed out just a few minutes ago, about the increased emphasis the United States is
placing on commercialization of federal technologies. We have another development in
that the multilateral rules on subsidies are becoming more and more specific. Then we
have the development of more disciplines, and you can debate about whether these
disciplines are as effective as they should be, but there may very well be an increase in
subsidies that are exempt from one of these. One of the issues we have to consider is the
advantage or disadvantage to us and whether we want some R&D made exempt from any
trade-related actions, or whether we just don't want it, recognizing that we would still be
subject to the rules. Without rambling on any further I'll leave my portion at that.




Honorable Deborah Wince-Smith, Assistant Secretary of Commerce for Technology Policy:

Let me begin by saying that Dr. Bromley has put this issue in a very fine policy context in
terms of our overall science and technology agenda in this country and the relationship to
the enhanced importance that the administration, the Congress, and the private sector are
putting on this challenge of using our tremendous national assets of science and technology
to create wealth and jobs in this country. Ron has also done an excellent job of
underscoring the complexity of this issue. This is a very difficult situation and there are no
simple answers. There are many unanswered questions and I am going to add to the
complexity of it in my remarks.

As you know, the Technology Administration sits in the Commerce Department with our
colleagues of the International Trade Administration. This is a classic case where both
parts of the Department have a similar long-term objective of international economic
competitiveness and yet there were two different tracks going forward. The subsidies issue
from the trade perspective is so important to us because we have tremendous disparities
with what we are doing in this country and where our competitors are. Both Dr. Bromley
and Ron have alluded to Airbus. I don't know how many of you picked up the recent
information in the papers about the order that United Airlines just placed with Airbus. A
$4 billion order. A good $10 million subsidy on each aircraft. That is a classic example of
what happens downstream when these subsidies go on uncontrolled and that is going to
have a huge negative impact on our economy and on our aerospace industry in the long
term. Senior officials have referred to this deal as the Armageddon of the U.S. aerospace
industry. So I just mentioned that for you to think about when we get into the specifics of
this, because there are a lot of issues in balance here.

I am going to speak now from the technology side of this trade issue because it is just as
important. We have an interagency committee on tech transfer that was set up after the
1986 Tech Transfer Act was passed. You are all familiar with that legislation, which
enables U.S. companies to team up with labs in cooperative research and development
agreements, in which royalties are shared between lab inventors and industry partners.
The industry partners can obtain proprietary licenses to commercialize technology out of
our labs. This legislation has now really taken off. We have over a 1000 CRADA:s in place
within the Department of Energy, NIST, the Department of Agriculture, EPA, and so on.
The numbers are increasing everyday. It's at the heart of our presidential National
Technology Initiative that's going across the country. We have seen a tremendous
watershed change in both the culture of our labs and the views of U.S. industry coming in
and teaming with the federal R&D establishment.

Our Tech Transfer Committee, that looks at general policy issues that impact this
technology commercialization issue, began about two years ago to get briefings from Ron
and his colleagues and USTR on what was going on in the GATT R&D subsidies issue. It
was really when the Dunkel Text came on the table that we began a very detailed analysis

S




10

of just what the impact would be on our federal technology transfer policy for this
partnership initiative that I've just described. What I thought I'd do here is go through very
quickly a couple of key problem areas in the proposed language and then summarize the
findings of the committee. The committee's findings, just in terms of process, will be
requested by the former Economic Policy Council that is now a policy coordinating group
within the White House. They requested us to prepare this and they have the responsibility
in the White House for how to resolve the U.S. position on this Dunkel Text. So these are
the White House contacts and we are very pleased that Dr. Bromley, who plays an integral
role in all these cabinet deliberations, is heavily involved in this issue.

In the subsidies code language, there's a set of definitions on basic research, applied
research, and development. The definition of basic research in the proposed code makes it
clear that the work is not directed at any specific application, but is generally conducted
within broad science and technology disciplines. As a result, it would be difficult to predict
in advance that the research is going to achieve any industrial activity. Thus it's difficult to
seek Green-light protection for many of these research activities retrospectively. A good
example of this is in the field of superconducting materials and gene sequencing. When
that original work was being done in the basic research environment, no one dreamed that
in less than a year we would have intellectual-property patenting activity, and the creation,
in the case of gene sequencing, of the biotech industry. That's a good example of how this
definition of the Dunkel Text would not have captured this type of research activity going
on in the United States. It's very difficult, also in terms of these definitions, to predict what
industry sector would apply to research. This is completely true for these broad-based
generic technologies in the critical technologies lists that we are all familiar with, that cut
across industrial sectors. They are not specific to electronics or aerospace or the auto
industry. They cut across all of them. So to make a definitional determination is virtually
impossible.

Those are two real problems we identified in terms of the definition of basic research.
Another problem with the definition was that it didn't make clear whether a number of
important programs would be basic or applied. This applies to our situation now in the
United States. I'm not going to repeat Dr. Bromley's overview on our science and
technology strategies and our presidential initiatives. But we have a number of programs
you are all familiar with: NIST's Advanced Technology Program, where there is federal
money going out in grants to companies to develop generic, pre-competitive technology up
to commercial prototypes. The teaming is with industry and the funds are coming from
government. A recent example is DOE's new presidentially endorsed initiative, the
Advanced Battery Consortium, where funding again is 50/50, with industry coming in
through its consortium and linking into the DOE labs. Where does that fall in? We're not
sure at all. NIH is funding a range of medical and health-care research, including the
human genome, that have very strong commercial potential. Again the whole area of
CRADA:s is one that is very significant, as it impacts this code because CRADA:s, as I've

...
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already described, are one of the instruments now linking industry with the labs across what
we are doing in government.

Another problem in the text we identified is that there's no guidance at all provided for
calculating the research base to which permissible percentages set by the Code could be
applied. There are very conceptual obstacles to any calculation at the notification stage,
since the commercial product may be difficult, if not impossible, to identify at the time a
notification is given to the GATT. Again, I've given you an example of superconductivity
and gene sequencing in how, had we been trying to apply this text to those two
developments in R&D, it would have been impossible to have honored what the text is
requiring us to do, because no one would have made any prediction of where that was
going in the time sequence required in the Code. Applications of subsidy code concepts to
new products and technologies emanating from U.S. cooperative research then would be
very complex. Here is an example. It would be unclear how new batteries for electric-
powered vehicles would be treated when they were incorporated into vehicles which are
exported. When you take the actual electric battery that is being developed under ABC
and incorporate it into a vehicle that's being exported, how does that all calculate in terms
of the Code's provisions? We believe, in this interagency process, that we could not answer
that in terms of a test case if we were trying to apply the provisions of the Code.

The other area which is absolutely critical in my view, and again it brings up many of the
points Dr. Bromley raised when he was comparing our transparent, open R&D system with
what goes on in Japan and other parts of the world, is the linear research model
exemplified in these definitions of basic, applied, and development. We all know from the
technology world that companies that are at the forefront of technology commercialization
have moved away from that to integrated product development They have their research
teams working with their manufacturing and marketing in a whole product-development
effort. That (linear model) is a very obsolete paradigm to be institutionalizing in a code
that we are going to live by for the next several years, I would say at least 20. It's a very
obsolete paradigm for us to be locked into. The Japanese, of course, have rejected that
model, or that process of innovation, over the last 12 years, much to our detriment, and
that's one of the reasons that they get ahead of us in the market. This is a very important
issue as well--that the definitions themselves are intellectually out of step with what the real
technology-innovation process is.

In terms of the actual impact on federal technology commercialization, I'll summarize the
four or five key points. Dr. Bromley has already mentioned some of these in his overview,
so I'll go quickly through them. First, the committee felt very strongly that the United
States would suffer the greatest impact from the proposed language because we have the
most substantial federal support for R&D in the world--more than Japan, United Kingdom,
France, and Germany combined overall--and because of the asymmetries in national R&D
programs between the United States and our trading partners. The Japanese are not
providing their subsidies through government R&D. They are doing it through a different
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set of provisions in their tax policy, their banking structure--a whole other set. Thus, they
are not very worried about this text because they are going to be able to continue to do
what they do irrespective of this. We'll be the ones who will be penalized tremendously.
Second, the notification process--notifying the GATT of where our programs fit into these
categories, Green, Yellow or absolutely prohibited--will be very, very onerous. They will
require us to provide a road map of our R&D commercialization efforts to our foreign
competitors. From my work with people in the private sector on CRADAs, that is an issue
we have to look at in the interagency process. How much information has to be made
available inside the U.S. on a company's CRADAs? Many companies don't want their
direct competitors to know that they have a project with Los Alamos or Sandia, because it
gives them a strategic edge and a notification would show their competitors where they are
headed. Now we have to give all that information, potentially, to the GATT for our foreign
competitors. That in itself, in our view, would be a tremendous disincentive for many U.S.
companies to go forward and team up with labs in the Tech Transfer Act. The third area,
uncertainty of application of the new provisions, would again be a detriment to U.S.
industries' teaming and it would also undermine our entire administration efforts on
technology commercialization for the private sector. That's a very broad, sweeping
statement, but the committee felt strongly enough about to put it in their report.

The final conclusion we made was that a lot of attention has been placed on large-scale
programs like Airbus and some others which are very important, and that they have to be
addressed. We felt that the complexity of national innovation systems is still very much
unknown, and it's certainly unknown inside our country let alone with some of our
competitors, although I would say that many of them know.our system much better than we
know. Do we want to be locked into rules that were developed for downstream trade
problems that would have a major impact in upstream innovation? We don't have a
framework on that innovation process yet. We felt that it would not be in our national
interest, and we were aware of the fact that work has been commissioned in the OECD for
a high-level study on national innovation systems covering, for example, how the tax
subsidies work in Japan and how the banking system impacts Germany's ability to get long-
term, patient capital--all those things that impact the ability of a firm to take technology to
the market and which are not well understood.

In conclusion, I wish to commend the Office of Commercialization at DOE and Bill Tallent
from USDA, who are very much aware of the specific impacts of this matter on their
programs and have played a very strong role in preparing the U.S. leadership report.
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DISCUSSION

John Wilson, National Academy of Sciences:

Part comment, part question. It seems to me, with the mention of Airbus, it is likely that
these activities will be placing many more difficulties associated with Europe and subsidies
through the EC for R&D. Clearly one of the primary objectives of the Uruguay Round,
whether it is the Subsidies Code or any other part of the negotiations, is greater
transparency within system. Had we all been aware early on about Airbus and the extent
of the subsidies beyond research, perhaps we might have mounted a much more serious
early challenge to Airbus. It's important not to lose sight, as has been mentioned, that
there are other problems, probably serious ones, beyond Airbus. The other point is that it
is not clear to me that in the Dunkel Text, if programs are open to participation by
domestic and/or foreign based MNC's operating within the country, that they would be
actionable. I guess one could even make the argument that the Advanced Technology
Program is technically open for participation and on that I am unclear.

Wince-Smith:

That's a good point about the ATP Program because it certainly is open to whomever puts
together a proposal that gets put through a review process. Ron, do you know specifically
how the text treats that? '

Lorentzen:

Historically in countervailing duty practice the United States has not countervailed subsidy
programs that are "generally available" throughout the econdmy. The issue has always
been framed as an analysis of what takes place in the jurisdiction of the government. So it
has never particularly been relevant whether or not for a particular program it's open to
foreign participation as well as domestic. The question that has been asked is, is it limited
to the widget industry or is it a general tax program? So specificity has been relevant not so
much in domestic verses international context as much as its influence throughout the
economy.

Calderon, Goodyear:
Ron, you said that the Europeans would put all R&D in the Green category and that that's
the whole market position.

Lorentzen:
That may be an oversimplification of it, but essentially, yes.

Calderon:
If that's the case, why don't we take them up on it because we spend much more on R&D
and they spend very little?

e
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Lorentzen: . .
That may be the viewpoint of many domestic constituents, but it's by no means universal.

Kravitz, Allied Signal:

I was surprised to see the language of the Dunkel Text because it's contrary to the logic' of
our accepted accounting principles. The FASB generally recognizes that these categories
of research are expenses against earnings and not depreciable against downstream
earnings. The reason for this is primarily because the outcome can't be predicted and to
have the notification procedure that Dunkel proposes in here would assume that the
outcome could be predicted. So you have a fundamental conflict. In this country we have
recognized for a long time, in our financial reporting, that these can't be predicted. Now
there's simple resolution, I think, if someone wants to have an actionable item, and this is
embodied in the present Commerce ruling, that if the research is open to the public in the
sense of being reported to the public, then it is exempted. Most of our government
contracts these days have reporting requirements and the reports are available in various
library systems. So we are transparent, and if we could just negotiate a position where the
other guys have to file their reports and have a library where we could access them, that
would provide some equilibrium.

Wince-Smith:

The first part of your comment on the disparity of the accounting systems is correct, but I
am sure you are aware that there is a set of academic views on the fact that, and I support
them very strongly, our accounting systems are obsolete in terms of the challenges of
technology commercialization, treating software systems as knowledge and all of that, but
that's a separate issue here. But the point you raised about'&ansparency and having
everything in the "open literature," that would not be the case with CRADAs. There are
specific provisions in the Tech Transfer Act that allow a lab, with its industry partner, to
withhold for five years, information that has commercial potential. The moment you throw
everything into the open domain, you remove any incentive for the private sector. So that
would not really solve that problem.

Lorentzen:

Just as an observation, I would like to point out that early in the negotiation that notion
was considered. Irrespective of whether you believe it would work or wouldn't work or
what impact it would have on the kind of programs we have here, there was a certain
amount of resistance from other countries by reason of the fear that it would be difficult to
determine how something is made publicly available. The Europeans were particularly
suspicious of our form of scans in that it would be published in some obscure journal that
no one would ever see anyway. It was considered, but with the exception of some period of
time when the U.S. was considering it, no one else was particularly enthusiastic.




Morris, National Association of Manufacturers:
I've had a chance to work on the active documents that were involved. This is a very

refreshing discussion in the sense that a lot of political background for the subsidies
discussion has assumed that America doesn't have subsidies, we don't have to worry, and in
a sense the basis of this discussion is that there are things which may be called American
subsidies and there are issues of concerns for us. In the wake of the Dunkel Text, which
has been described here at some point as just as something put together by Arthur Dunkel,
which we can simply work on, and it's also been described by many people as essentially the
deal, it's important for business to understand where government really sees it. We all
know that the Uruguay Round is described as being held up over the agriculture
negotiations and that once those break, we are on a roll to something which is the end.
Two questions arise. First, how much hope is there for improving this portion of the
industrial subsidies text? The second has to do with a point that I am not clear about in the
discussion that has come out. What we are talking about is a Green box--the area where
somebody is held harmless from using a subsidy. I don't doubt the sort of thrust of what I
hear from the speakers, but it isn't yet clear to me why the U.S. is worse off with a provision
for a Green box than it would be if there were no negotiation and we were still left
vulnerable under the Orange or Yellow category.

Wince-Smith:

I can make a comment on the second part of your question about whether we are more
vulnerable now than we were under the current provisions of the Tokyo Round. We
looked at that issue. Intellectually it's the obvious one you need to look at because right
now everything is negotiable and we felt again that the uncertainty in the notification
process would be huge disincentives and would cause such confusion and consternation in
our industry. That in itself was worse than the current situation where there is a general,
global understanding of what's going on and what isn't going on in terms of this R&D area.
Others may want to comment on that with their perspective from their agency. Cherri, I
know you looked at that with DOE.

Langenfeld, DOE:

I would like to comment directly on that because that is probably where we are most
concerned about the language. You are absolutely correct. Theoretically, agreeing should
make us better off. But in trying from the practical standpoint to understand how the
language actually will be used, and in walking through that exercise, we saw some potential
problems that could perhaps hurt the U.S. more than other countries, and also hurt U.S.
industry. Let me just quickly walk through what the thinking is.

Essentially, the way the language reads, I as a program manager at DOE have an option. I
can choose to notify and seek protection in the Green-light category, or I can actually
choose not to notify, to take my chances that the risk that what [ am funding is not going to
cause harm, and assume it is unlikely that anybody would ever make claims. Those are my
two choices of programming. In evaluating the choices, I have to think about a specific
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program. The way the line is drawn in that language, for example with 50% ba}sic, 25%
applied research rules. It's an easy decision if basic research or basic and applied Tesearch
is all Green-light. That makes it a simple decision. I notify everything I do as basic and
applied research. Now I've got a number that I have to calculate. Taking the U.S.
Advanced Battery Consortium as an example, is that basic research, in which case the
whole thing would fall under the Green-light category? Or is it applied research, in which
case only half of what I'm spending as government is potentially Green-light? That's the
first thing I have to face. If I do notify, and let the tribunal decide that in fact it is not
Green-light, in other words I failed in that notification to succeed in getting a classified
Green-light, again I am theoretically no worse off. I'm back to being actual, but still it has
to cause harm. But what I have done is to notify the world of a particular project that I
believe may be borderline enough that it's worth my while to notify, and I have raised a
level of scrutiny on a certain subset of what I am doing that is now not as transparent. So
as a policy matter from the government's standpoint, it almost requires me never to notify.
If I choose to never notify, I have another problem, which are my industry partners,
because they are the ones who may be penalized if I failed to notify, and in fact, harm is
caused and they are hurt in the competitive market by my unilateral decision. The
complexity of trying to work our way through the uncertainties associated with how the
language is actually applied is what gives us concern about how it was structured. Not the
fact that, hey, this is a gift to us, we've got a Green-light.

The other question is, the purpose of notification was, as someone else commented earlier,
to try to make other countries be more transparent. If they go through the same evaluation
I did, it is unlikely they will choose to notify. There is insufficient incentive, in that
notification requirement, to give us the greater transparency we may be seeking. So again,
what have we gained? One of the options we have looked at and discussed in the
interagency environment is what happens if you eliminate the notification requirement.
Yes, they argue that it reduces the incentives for other countries to tell us what they are
doing earlier, like we hoped would have happened with Airbus or other circumstances. But
on the other hand, you can still leave a Green-light category description in there without
the notification and make it available to everybody who could use it as a defense if
someone later claimed that there was a problem. That might fit better with our accounting
systems, and it may fit better with a lot of the ways we run our business. But those are
some of the considerations we've had and why it's not as intuitively obvious as it would
seem. We are almost better off having an all-actionable than having only part of it.

Question:
Is that the present situation? Everything's actionable now?

Langenfeld:

Under the Tokyo Round, everything is actionable now, it's just that the disciplines are not
as good in that Round, and the disciplines show up elsewhere in the Code. So one
argument is to say, well it's actionable now, it's not going to change, the disciplines are
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better, and so are we really that much worse off by not seeking the Green-light? That's one
of the questions.

Lorentzen: .
At the risk of confusing you further on the issue of notification, I would like to add that in

the Dunkel Text there are actually two sections that provide for notification. One, which is
essentially new, is the one that Cherri was just referring to with respect to the so-called
nonactionable category. There's another section that provides for general notification of
subsidies, which is a carry over from the existing regime. The language of that section is
mandatory in nature. At the same time, there is no penalization, so to speak, for not
notifying something, except that under existing practice, if the U.S. or anyone else chooses
not to notify a particular subsidy, we can always claim there is no trade effect or there is no
definition for subsidy under the current trade rules. It would be more difficult to ignore
those general notification provision under the Uruguay Round text. They are not as
rigorous as the Green-light notification provisions, but they'd still be something we would
have to consider in this analysis as to where the pros and cons are.

If I could address your first question, I did not want to leave the impression that this text is
the sole result, the independent thinking in a vacuum, of Director-General Arthur Dunkel.
It does reflect the negotiating proposals of all of the participants, specifically the U.S., the
EC, Canada, and other countries. As a matter of whether or not it is the "deal," I am
perhaps not the best person to speculate on that because I am not at that rarified level of
policy making where I know all the twists and turns of what lies between here and the end
of the Round, but I think from my remote perspective of being a staff analyst, the
impression I clearly get is that if those large, outstanding issues like agriculture can be
resolved, there is an disinclination to open up too many other issues in the face of
completing the Uruguay Round. I would be skeptical that significant changes could be
made to that text. But the end is not here yet, so that's about the most I can say. IfI could
just turn around one comment made about it being important for business to know where
the government is coming from, I would narrow that to say it's important for government to
know where business is coming from.

Inch, BP Research:

Can I pick up on that one? I'm getting a little confused about this discussion because I am
failing to see what we are really trying to achieve. We all know that the outcome of this
$75 billion being spent by our government, in terms of direct application to industry, is a
very, very small percentage. Much goes in tangible directions in terms of general,
incremental improvements in products and processes. It was indicated earlier that the EC
wanted to leave all of this in a Green-light area. What are really the objectives? Your
answer earlier was that a lot of people believe it should be a Green-light area, but there are
some objections. I haven't learned really what they are. We have heard a lot about Airbus.
What other examples fall into that category? Do we have a situation where people in the
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GATT are creating a business for themselves, rather than simply trying to help industry
solve its problems? It seems to me that a lot of what we are talking about is
counterproductive bureaucracy. Could you tell me specifically what, the question you
didn't answer, what are the real objections to the not-so-orderly EC initiative on issue of

the Green-light area?

Lorentzen:

The answer I can give you to that is we've got very specific advice from a broad spectrum of
industries that there should be no Green-light categories whatsoever. Only in the context
of a deal in which substantially increased disciplines over subsidies generally could be
achieved, should the U.S. even be willing to consider some margin of non-actionable status
with certain kinds of programs. Among those programs, the advice we got from the
advisory committees was industrial research. It's difficult for me to name you a long series
of projects where we've said we've received advice that under no circumstances should we
agree on Green-light treatment for that particular research project. But many of the basic
industries have given us very concrete advice that we should not consider for R&D, or
regional development, or any other kind of government systems, a blanket exemption, so to
speak, from the ability to bring a trade action if there is a situation in which an adverse
trade effect manifests itself.

Tallent, USDA:
Let me bounce a question back to you as an expert on the document because much, if not
all, of agricultural research, I gather, is Green-boxed. Is that not correct?
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Lorentzen:
As far as I understand, that's correct.

Inch, BP Research:
I am still asking the question, and you are not giving any specific answer, of who doesn't
want a Green-box?

Mullins, DOC

One question is whether or not Airbus is covered under this. Another question is on the
Green-box with respect to agriculture. As far as I know, it's covered. However, I am not
sure that new materials coming out of biotechnology for new pesticides or a wide variety of
other products fall into the grain or horse-feed category.

Larson:
Is Airbus covered, Dave?

Knowlen, Boeing Company
The answer to your question is yes and no. I wish I understood better because I'm from the
research side of our house and I find myself having to call our lawyers more and more to
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find out what we can and what we can't do, which is frustrating to us. But I am concerned
about Airbus, obviously, for reasons that have already been discussed at length. I am also
very much concerned with the fact that this agreement, which we do support in principle,
has a strong definition of what research is and how it can be required under the
interactions we've had with government in the past, and in what areas we can go on with
that relationship. Basically, the research projects that we conduct, when you look at the
development end of our product line, are freely available to Airbus anyway. So you have to
ask what is actionable, or what's available, regardless of the situation. Probably the biggest
thing that concerns me is what we define as research and how to combine research and
development, or the D side of the coin. I don't think we have a good definition yet from
our perspective.

Longerbeam, Lawrence Livermore National Laboratory:

We've noticed over the past few years, from increasing negotiations with industry, a good
deal of reluctance on the part of our industry partners because of the degree of uncertainty
over what government policy might be. As I read the Dunkel draft, this pre-notification
would introduce another element of uncertainty on the part of our industrial partners,
which may well be a deal breaker in many cases. Also, the uncertainty of what really is
actionable and what is not, what are the definitions of research as opposed to the
government's, would clearly in my view introduce a new element of uncertainty, which is
what we don't need at this time. Secondly, I believe the Dunkel wording refers to research
that must be in some kind of a contract between organizations such as ourselves and
industry. That brings into question the whole SBIR program. I'm curious as to what the
impact on the SBIR program might be with small businesss- ;I'hose are, I believe, really
subsidies under the Dunkel wording. Second, what might the impact be on university
research? Essentially all university research in this country is publicly funded one way or
another. There are frequently grants from industry and those are going to be a problem,
even a nightmare. Occasionally some significant breakthrough comes about from
university research that has a very heavy economic impact. I'm thinking of things such as
gene splicing at Stanford University, which has had an enormous impact on the biotech
industry. Presumably this language would make any government funding of that work, and
there must have been some, actionable in some way. So I am curious about two things.
One is, what is going to be the impact on university research and what is going to be the
impact on SBIR research? Also, I am concerned about the impact on national lab/industry
collaboration.

Lorentzen:

[ don't know that I can speak to the specific issue of SBIR, not being an R&D expert
myself. I would have to know about the details of that program. All I can say is, to go back
to this notion I believe Cherri raised at one point, that a lot of this notification concern
deals with distinguishing between what's actionable and what would be named non-
actionable in the so-called Green-light category. This sort of information, with respect to
the contractual basis with universities, applies to the conditions by which the text would
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have certain kinds of government assistance named non-actionable. If it didn't meet that, it
would be as they are today, actionable, if adverse trade effects are caused. Again, as for as
the other program, I just don't know enough about it myself to be able to speak here.

Longerbeam: .
I think it's easy to come to the conclusion that it might be better to put all research in the

Green-box category and then address the issue of development, which I believe is the
Airbus issue.

Larson:
Does any industry representative here, and there are probably 10 or 12 industries
represented, see a problem with their industry if all research is Green-boxed?

Solarz, AISI

Our industry, which has had several sessions with people in the U.S. government, not just
Commerce, on the subject, took a position from the very beginning that we were opposed
to any Green-box, including research.

Larson:
Why?

Solarz:

I don't want to go into a thesis on subsidies and their effects, but we and our lawyers
representing private-sector steel companies have fought meany, many cases, always taking
the view that the money for research is fungible. For that reason, among others, we
understand that there are some government assistance programs that have been extremely
helpful and are on-going with respect to steel making in this country. We took the position
that our better interests would be served in these negotiations if we tried to get the total
elimination of all government assistance programs with respect to steel. If there was any
Green-box, be it for a good research project or any thing else, that could be used as a
loophole, ultimately it would have adverse effects on our international competitiveness,
given the stark competitive situation in terms of government assistance levels that our
foreign competitors, particularly the European community, have received compared to
what the situation is here. We are dealing with private-sector companies, not nationalized
companies, who have to build up capacity, or modernize capacity, or clean up capacity, on
their own without government help. It has clearly not been the case, in particular, with the
European community.

Larson:
But it has in Japan?




Solarz:
Ron can speak to this, but clearly the European community is the most blatant example of

a massive direct subsidization and one of our speakers could talk about that in the area of
commercializing government R&D assistance. The Japanese have been doing that less
through direct means and more through indirect means, such as tax costing. Clearly in the
EC, there are billions and billions of dollars, not just in R&D, but in specific or legal
categories of assistance.

Morris, NAM:

I do think it's worth bearing in mind that we take what Ron has told us, that the two Green
categories that are in the Dunkel Text, which are for R&D and for regional development,
are not there at U.S. request. Somebody else is protecting the subsidy, not the United
States. It is one thing to discount the subsidies of others, bit it's also important to recognize
the only reason we are dealing with this issue at all is because they insisted upon it. That
was the price the U.S. implicitly paid in accepting this deal. In other words, they didn't ask
for those in that Green-box in order to protect American subsidies.

Richardson, Corning:

Before we can answer the question about whether we agree to have all "R" in the Green
category, we'll have to define what "R" is. I think that is the stumbling block that it all
comes back to. Every conversation that I've heard about this over the last year to year and
a half is in circles because we don't really know what we are talking about. We muffle the
definition, and I think that's the real challenge at hand. What definition would benefit the
United States vis a vis international competitors with respgct to research, and what
definitions would benefit the United States vis a vis their cofnpetitors in development?

Lorentzen:

I think that as part of that consideration, you have to ask yourself, if you are unable to
negotiate that specific language, is there a second best position? In other words, a lot of
this turns around whether or not it is to our advantage to have an explicit Green category
for any kind of research. I agree with you totally. The definitions are paramount for both
eligible costs and for what constitutes research.

Richardson:
Right now we don't have the definitions.

Lorentzen:

Right. All I'm saying is that if, in the context of the negotiation you take it as a given, the
odds are that you probably won't get everything you wanted on that definition and is there
something that is second best that will substantially achieve what your objectives are, or it
may be better just not to mention it as a Green at all. I am not promoting one or the other,
[ just think you have to consider that when you are making the analysis.
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Knowlen: N
The IRI does have definitions of research. Ironically it's the D side of the definition that

concerns us. I think you can look to IRI for a copy of the definitions and you can feel
pretty comfortable with that. (Definitions distributed)

Phillips, USTR:

I have been intimately involved with the negotiations of the Uruguay Round. However, I
was also involved in the Airbus negotiations. A question was asked as to whether Airbus
was covered. I thought I may respond on that. We've reached a bilateral agreement with
the Europeans on Airbus, which does not itself affect obligations under the prospective
subsidies code or under a suspected subsidies code. The Dunkel Text, of course, has not
yet been agreed to and the Europeans have made it clear that they are going to want some
exemptions from aircraft. If the existing text were adopted, they would want to carve out
some exemptions for aircraft. That is not the U.S. position. So, to answer that question
would be unclear right now. The Europeans are concerned that all development support
would not be Green-lighted would leave them open to charges, as they are right now for
that matter. In any event, that is an issue that will be alive if we ever get over the
stumbling block in agriculture. We are also engaged in negotiations with the aircraft code,
with the specific aim of improving and strengthening disciplines on aircraft.

Milbergs, Institute of Illinois:

I am somewhat puzzled by the nature of the negotiation that's going on, and think the
impact on the U.S. depends upon the kind scenario that they are looking at in the U.S.
Government in terms of support of civilian research and development. If it is true, as Dr.
Bromley suggested, that we are going to pursue grand challénges in high-performance
computing, high-performance materials, and manufacturing, that we are going to use our
federal laboratories as partners with industry, that we are going to shift defense money into
civilian R&D, then it's very clear that this type of regime that's being discussed in this text
is going to create an international regulatory nightmare in terms of the federal government
trying to play that role. There is no way that industry, at least in the industry I work with in
the Midwest, is going to be very comfortable working with the government with this
uncertainty. This is a nightmare, trying to make these definitions and everything else.
That's point one. Secondly, if you think that the scenario for government is to not get
involved in pre-competitive, generic, commercial, applied research, those kinds of areas,
that we are going to try to focus on the problems in our capital formation systems, that we
need to increase the level of private-sector investment, not just the research and
development, but all the way up to the market, then you begin to argue a different side of
the case here. The way I look at it is that we need to look forward, at least to the next
decade, and have some assumption about the kind of government policy we're going to
have and whether it's going to emphasize a stronger government role in partnership with
industry or are we going to try to emphasize the private sector side. It's only in that kind of
way can you begin to sort out the validity or value of this policy in the future, because this is
how this policy will affect the future.




Calderon:
I would like to support everything he said.

More discussion followed, but no additional major points or issues were raised. Previous
points were clarified and other attendees expressed their respective concerns about specific
aspects of the issues outlined in these proceedings.

CONCLUDING REMARKS

Larson:

Ron, I want to thank you, in particular, for filling in for Tim Reif on short notice. You did
a great job. On behalf of the group, I also wish to thank Deborah, Allan Bromley, and all
other speakers and panelists for their excellent presentations. We have provided an
industry viewpoint that is not unanimous, but it is an important perspective. I urge the
Government to utilize this input as discussions on the topic continue.



1550 M Street, NW, Washington, DC 20005 e (202) 872-6350 e Fax (202) 872-635€

z
w
-

~

)

Industrial

., ..~ Research
Institute, INc.

BOARD OF DIRECTORS
1992-1993

PRESIDENT

BRIAN M. RUSHTON (1994)

SR. VICE PRESIDENT, R&D

AIR PRODUCTS AND CHEMICALS, INC.

PRESIDENT-ELECT

EDWARD W. CANTRALL (1995)
VICE PRESIDENT, OPERATIONS
MEDICAL RESEARCH DIVISION
AMERICAN CYANAMID COMPANY

VICE PRESIDENT

E. ALLEN WOMACK, JR. (1996)

SR. VICE PRESIDENT, R&D AND
CONTRACT RESEARCH

BABCOCK & WILCOX

PAST PRESIDENT

F. PETER BOER (1993)
EXECUTIVE VICE PRESIDENT
W.R. GRACE & CO.

PHILIP H. BRODSKY (1994)
DIRECTOR, CORP. RES. & ENV. TECH.
MONSANTO COMPANY

DEB CHATTERJI (1995)
MANAGING DIRECTOR, TECHNOLOGY
THE BOC GROUP

ALAN G. CHYNOWETH (1993)
VICE PRESIDENT, APPLIED RESEARCH
BELLCORE

FRED P. CORSON (1995)
VICE PRESIDENT. R&D
THE DOW CHEMICAL COMPANY

FRANK L. DOUGLAS (1993)
EXEC. VICE PRESIDENT, R&D
MARION MERRELL DOW, INC.

STANLEY V. JASKOLSKI (1995)
VICE PRES., TECH. MANAGEMENT
EATON CORPORATION

DAVID H. JONES (1994)
VICE PRESIDENT
THE BADGER COMPANY, INC

ALEXANDER MACLACHLAN (1994)
SR. VICE PRESIDENT

DU PONT RESEARCH & DEVELOPMENT

DU PONT COMPANY

GRAHAM R. MITCHELL (1993)
DIRECTOR OF PLANNING
GTE LABORATORIES. INC

SHELDON L. THOMPSON (1994)

VICE PRES.. CHEMICALS, LUBRICANTS,

AND TECHNOLOGY
SUN COMPANY INC

JAMES J. TIETJEN (1995)
CHAIRMAN & CHIEF EXEC. OFFICER

DAVID SARNOFF RESEARCH CENTER, INC

JOHN J. WISE (1993)
VICE PRESIDENT. RESEARCH
MOBIL R&D CORPORATION

EXECUTIVE DIRECTOR
CHARLES F. LARSON

October 22, 1992

Dr. J. Thomas Ratchford

Associate Director

Executive Office of the President

Office of Science and Technology Policy
Washington, DC 20506

Dear Tom:

At its meeting in Vancouver, B.C. yesterday, the IRI Board of Directors voted to
accept the following proposal from our Federal Science & Technology Committee
relative to GATT R&D issues in the Uruguay Round:

"Research, but not Development, should be exempted ("green
boxed") from countervailing import tariffs, and that the defini-
tions of Research and Development be essentially the same as
in IRI's Definitions of Industrial Research and Development."

The IRI "Definitions" are enclosed for your information. We appreciate the
interest of the Office of Science and Technology Policy in this important issues.

Sincerely,

hnek—

Charles F. Larson
Executive Director

CFL/ddq

Enclosure

cc:  (w/oencl)
B. M. Rushton
A. R. C. Westwood
J. J. Wise
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The Industrial Research Institute, Inc.

Forty vears of helping industry innovatc
and grow through effective
research management...

PURPOSES OF THE INSTITUTE

1. To promote, through the cooperative efforts
of its members, improved, economical, and
effective techniques of organization, admin-
istration, and operation of industrial re-
search.

2. To foster interaction between research and
other corporate functions.

3. To generate understanding and cooperation
between the academic and industrial research
communities.

4. To afford a means for industry to cooperate
effectively with government in matters re-
lated to research.

5. To stimulate and develop an understanding
of research asa force in economic, industrial,
and social activities.

6. To encourage high standards in the field of
industrial research.

Industry recognizes that research and de-
velopment are indispensable to the security and
progress of a nation. Concern for improvement
of the environment, conservation of resources,
and a better life for all mankind underlie the
importance of research. A 33 billion dollar per
year enterprise, industrial research and develop-
ment programs in the United States require the
services of several hundred thousand scientists
and engineers.

Organization and management of these
efforts have given rise to mutual problems, such
as selection,control and termination of projects,
evaluation of their results, barriers to innova-
tion, professional development of research per-
sonnel, effect of societal influences on R&D,
and many others.

Industrial Research Institute, Inc. 100 Park Avenue, New York, New York 10017

Founded in 1938 under the auspices of the
National Research Council, the Industrial Re-
search Institute (I.R.I.) is an association of some
250 companies that provides a means for the
coordinated study of problems confronting
managers of industrial research and develop-
ment. [.LR.I. was incorporated in the State of
New York on April 17, 1945, as a non-profit,
501 (c) (6) organization.

Activities of the Industrial Research Insti-
tute cover current as well as long-range prob-
lems in research management. Primarily educa-
tional and informational, these activities include
semi-annual meetings, seminars, study groups,
a bi-monthly Journal (RESEARCH MANAGE-
MENT), and periodic newsletters.

Procedures for carrying out the purposes of
the Institute are subject to approval of a Board
of Directors. All plans, policies, and proposals
evolve from a number of standing committees,
and are implemented by a headquarters staff
of seven people plus an editorial consultant.

Membership in the Institute is taken in the
name of the company upon the payment of an-
nual dues of $700. A requirement for member-
ship is that the company maintain a technical
staff and laboratory for industrial research, and
shall either be engaged primarily in industrial
production or be the research subsidiary of a
company so engaged. Institute members are lo-
cated mainly in the United States, although sev-
eral are in Canada, Europe and Japan. Industries
represented by these companies include
chemical, metal-producing, paper, textile,
pharmaceutical, food, petroleum. electronics,
rubber, and automotive. The policy on admis-
sion to [.R.I. provides for a moderate annual in-
crease in membership while avoiding undue pre-
dominance of companies in any one industrial
classification.

Tel: 212-683-7626




DEFINITIONS OF RESEARCH AND DEVELOPMENT

Background

Some 250 companies in the [.R.I. membership
represent a wide diversity of industries. In addition,
the smaller companies mignt have only twenty-
five in their R&D group while larger companies
might have several thousand. Also, new technol-
ogy to one company could be old technology to
others. These diverse factors, together with the
historic use of R&D words and phrases, have
made discussion and comparison of R&D activity
among different companies difficult. To help sort
out this situation, [.LR.I., in mid-1971, formed an
ad hoc committee on “Definitions of Research.”

An important conclusion from the early studies
was to look at the business objective of the R&D
effort; namely, “Why does industry perform
R&D?” Is it for (1) support of existing business?
(2) exploratory research? or (3) new business—
diversification?

Although considerable interest was generated in
the business objectives of R&D, many LR.L
member companies had concerns and felt that too
much was not accounted for. Some of these con-
cerns and needs were: to retain the traditional def-
initions of research and development; to more
fully recognize the service-type industries; a classi-
fication for major projects; the recognition of the
technical support area; and possible conflict with
the Financial Accounting Standards Board
(FASB), “Statement of Financial Accounting
Standards No. 2—Accounting for Research Costs”
—October 1974.

A useful tool for answering many of these prob-
lems was a matrix in which R&D dimensions
could be blended with business dimensions. This
matrix, which had sub-classifications that were
used to answer the many requests for various ac-
tivities, was put in a working draft and sent to
[.LR.I. member companies September 2, 1977. Re-
sults showed the sub-classifications to be too con-
troversial and made the matrix too complicated.
The conclusion was to start with no sub-classifica-
tions and suggest to the users that they develop
their own when needed. A meeting with FASB
personnel who wrote the brochure on “Account-
ing for Research and Development Costs” (FASB
—2) showed that there was no conflict.

The results of these compromises and other in-

puts are incorporated in this brochure on L.R.IL.
Definitions of R&D. It is recommended that
[.LR.I. member companies, and others, use this for

~a year or two and send any comments or sugges-

tions to I.R.I. headquarters. These comments and
suzgestions will provide the base for a revised edi-
tion in the future.

The Definitions of R&D Matrix (see Page 3)

Vertical—R &D Dimensions

® Research
e Development
e Technical Service

Horizontal—Business Dimensions

® Maintenance or Modifications of Existing
Business— Products/Processes/Services

® Major Projects and/or New Technologies
for Existing Business—Products/Processes/
Services.

e Diversification

Sub-Classifications

These can be for the vertical or horizontal—
or both. For example, “Research’ could
have sub-classifications of ‘“Basic’™ and “Ex-
ploratory.” Some companies might want
“Maintenance’ and ‘‘Modifications” to be
separate sub-classifications of “‘Existing Busi-
ness.”

Research—Dotted Line

Some people feel that until the results of ve-
search are known, it is not definite as to
where they can be applied. Others are more
positive about where the research will be ap-
plied—Modifications or New Technologies
for Existing Business, or for a new area for
the company—Diversification. The dotted
lines indicate that the matrix can be used
either way.

Heavy or Double-Lined Boxes

For the initial use of the matrix, it is highly
recommended that all companies use at least
the heavy boxes. This would then be a useful
tool for comparing and anlavzing R&D ex-
penditures and budgets for major arcas:

Totals for: Developments jor.
1. Research (R) 1. Maintenance or
2. Development (D) Modifications
3. R&D 2. Major Projects
4. Technical Service and/or New

(TS) Technologies

5. R&D and TS

. Diversification

P
o




R&D DIMENSIONS

This area has three divisions: Research, Develop-
ment, and Technical Service. Note that Technical
Service is made separate from Research and De-
velopment. Although Technical Service (for areas
outside of R&D itself) is not an R&D expense, it
may involve R&D personnel, laboratories, and
equipment. A company may, therefore, find it
necessary to maintain a record of the amount of
technical service performed.

1. RESEARCH is planned search or critical inves-
tigation aimed at discovery of new knowledge
with the objective that such knowledge will be
useful in developing new products/processes/
services, or in bringing about a significant im-
provement to existing products/processes serv-
ices.

2. DEVELOPMENT is the translation of research
findings or other knowledge into a plan or de-
sign for new, modified, or improved products/
processes/services whether intended for sale or
use. It includes the conceptual formulation, de-
sign, and testing of product/process/service al-
ternatives; the construction of prototypes; and
the operation of initial, scaled-down systems or
pilot plants. It does not include routine or pe-
riodic alterations to existing products, produc-
tion lines, manufacturing processes, services,
and other on-going operations even though
those alterations may represent improvements.

3. TECHNICAL SERVICE is work performed by
R&D personnel (usually requested by other
areas of a company, such as manufacturing,
marketing, or corporate management). It in-
volves the application of existing technology to
company problems in the existing business.

BUSINESS DIMENSIONS

A business is the freestanding provision of prod-
ucts/processes/services to meet market needs at
an acceptable profit and on a competitive and
continuing basis.

Existing Business

Most firms have decided, explicitly or implicitly,
what businesses they are in today—their existing
businesses. They seek, through research and de-
velopment, to augment the technology of each of
these businesses on a continuing basis. They seek,
through technical service, to exploit these tech-
nologies to the maximum, within and outside the
firm.

1SV

The purposes of the firm in these activities in the
existing businesses are:

— at least to survive by remaining competitive
in the existing businesses through maintain-
ing or defending the current relative position
in:

e product/processes/services (cost, qual-
ity, range, social, and Government re-
quirements)

¢ markets (needs, applications, segments,
breadth, share, prices)

e Profits (magnitude, quality by return
on investments or assets)

— at most, to grow by achieving significant fu-
ture improvements in the magnitude and
quality of profits through major technologi-
cal changes in products/processes/services
and markets.

Diversification

Many firms have defined, explicitly or implicitly,
their long-run future purpose and intentions.
These definitions may exist, for example, as state-
ments of corporate purpose, mission, or charter.
They usually describe the firm’s desired future in
terms of its nature, size and profitability, its op-
erational geography, and the external needs to be
met. Such firms, as a consequence, may choose to
diversify into businesses new to them—their new
businesses. Such businesses, at the extreme,
would be characterized by products/processes/
services, markets, competitors and technology,
both new to the firm and separate or different
from those of the existing businesses.

These firms seek, through research and develop-
ment, to search for, to identify, and to develop or
acquire the technology required to support, or
perhaps even determine, their new businesses. The
firm’s purpose in these activities in diversification,
therefore, is to establish internally the technology
base of new businesses it intends to enter to meet
some of its desired long-range future.

Classification

A gray area exists at the interface between
“major changes—existing business” and “‘diversifi-
cation—new business.” The extremes are clear:

e maximum diversification situation. There
is a difference in all aspects of products/
processes/services, markets, and competi-
tors requiring separate organization and
management (freestanding) and technol-
ogy new to the firm.
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* minimum ‘“‘major change’ situation. There
i1s no fundamental difference in products/
processes/services, markets or competi-
tors, but there is significant change in at
least one aspect of these, such as product/
process/service cost, productivity, market
application, and market share flowing

from the technological change resulting
from major projects or new technology.
IEach firm must decide whether the degree of
newness and separability it perceives causes re-
search and development activities to be classified
as either for existing businesses or for diversifica-
tion.

APPENDIX A

Additional Definitions of R&D

During the extended deliberations of the com-
mittees, many additional research and develop-
ment terms were discussed and considered for use
in the cost distribution matrix. Two are in such
common use that it seems necessary to ccmment
on them even though they do not appear in the
initial recommended matrix.

Basic Research—There seems to be general
agreement that:

Basic Research consists of original ex-
perimental and/or theoretical investiga-
tions which advance human knowledge
in scientific and engineering fields.

There is some controversy, however, over
whether or not the motives of the research are
an essential element in determining whether re-
search is ‘‘basic”’ or not. In particular, some
definitions specifically exclude work with com-
mercial objectives from the ‘“‘basic” category,
and it is perhaps obvious why practitioners in
industry then have some difficulty in using the
term.

It is the current committee’s belief that the
term has broader utility and is better under-
stood by a diverse audience if the purpose or
motive is disregarded as in the above definition.
A given experimental measurement or theoreti-
cal derivation would then be considered ‘‘basic”
if it qualified on the basis of technical content,

whether it be done in the university or in in-
dustry. Since our cost distribution matrix is de-
signed to show purpose, “Basic Research”, so
defined, will not only be found among the
company’s ‘“research’ activities, but also oc-
cassionally with “development.”

Exploratory Research—This is one of a number
of terms which is sometimes used as synony-
mous either with ‘“‘Basic Research’ as defined
above, or with “Research” as defined in the
matrix. The current committee suggests that
the best understanding of the term would re-
sult from its definition in the following manner:

“Exploratory Research is that research
which generates or focuses knowledge
to provide a concept and an information
base for a new development program.

Since this definition does state a purpose for
the research, Exploratory Research becomes a
valid subdivision of “Research” as defined in
the matrix. Two descriptive phrases which
many organizations use are ‘“background re-
search” and ‘“knowledge building” (note—
knowledge new to the company—not to ad-
vance human knowledge). If, in these areas, the
purpose of the research is stated or implied,
then these two phrases could be synonymous
with “Exploratory Research.” If the purpose
of the research is not explicit, then the two
phrases would be a different sub-classification
under ‘“‘Research.”




APPENDIX B

FASB No. 2

The Financial Accounting Standards Board
(High Ridge Park; Stamford, CT 06905) has issued
a brochure on ““Accounting for Research and De-
velopment Costs.”” It is dated October 1974 and is
known as FASB No. 2. Item 9 (page 3) of this
brochure has a list of examples of activities that
typically would be included in research and de-
velopment. Item 10 (page 4) has a list of examples
of activities that typically would be excluded
from research and development. These lists follow:

Activities Typically Included in R&D

1. Laboratory research aimed at discovery of
new knowledge.

2. Searching for applications of new research
findings or other knowledge.

3. Conceptual formulation and design of possi-
ble product or process alternatives. (Note:
FASB-2, Item 8a, Page 2—‘product’’ means
product or service.)

4. Testing in search for or evaluation of prod-
uct or process alternatives.

5. Modification of the formulation or design of
a product or process.

6. Design, construction, and testing of pre-pro-
duction prototypes and models.

7. Design of tools, jigs, molds, and dies involv-
ing new technology.

8. Design, construction, and operation of a pi-
lot plant that is not of a scale economically
feasible to the enterprise for commercial
production.

9. Engineering activity required to advance the
design of a product to the point that it
meets specific functional and economic re-
quirements and is ready for manufacture.

NOTE—See comments on materials, equipment,
and facilities.

Activities Typically Excluded from R&D

1. Engineering follow-through in an early phase
of commercial production.

2. Quality control during commercial produc-
tion including routine testing of products.

3. Trouble-shooting in connection with break-
downs during commercial production.

4. Routine, on-going efforts to refine, enrich,
or otherwise improve upon the qualities of
an existing product.

5. Adaptation of an existing capability to a
particular requirement or customer’s need as
part of a continuing commercial activity.

6. Seasonal or other periodic design changes to
existing products.

7. Routine design of tools, jigs, molds, and dies.

8. Activity, including design and construction
engineering, related to the construction, re-
location, rearrangement, or start-up of facili-
ties or equipment. Pilot plants of a scale
economically feasible to the enterprise for
commercial production (see #8 under “Ac-
tivities Typically Included in R&D?”).

9. Legal work in connection with 'patent appli-
cations or litigation, and the sale or licensing
of patents.

Materials, Equipment, and Facilities (FASB-2,
Page 5)

The costs of materials (whether from the enter-
prise’s normal inventory or acquired specially for
research and development activities) and equip-
ment or facilities that are acquired or constructed
for research and development activities and that
have alternative future uses (in research and de-
velopment projects or otherwise) shall be capital-
ized as tangible assets when acquired or con-
structed. The cost of such materials consumed in
research and development activities and the de-
preciation of such equipment or facilities used in
those activities are research and development
costs. However, the costs of materials, equipment,
or facilities that are acquired or constructed for a
particular research and development project and
that have no alternative future uses (in other re-
search and development projects or otherwise)
and therefore no separate economic values are re-
search and development costs at the time the
costs are incurred.




APPENDIX C

Other Examples

1. Existing Business—Products/Processes/Serv-
ices denotes two basic types of industries: one
where the principal output is products to sell; the
other where the principal output is to maintain
and improve an existing service. Examples of
Existing Business—Products/Processes/Services ac-
tivities are:

A.To maintain or improve profitability by:

a. A lower cost design and/or use of lower
cost materials.

b. Decreasing cost of manufacturing/service
or preventing excessive increased cost of
manufacturing/service.

c. More efficient use of energy by the prod-
uct, machinery, or manufacturing proc-
ess.

d. Increased rate of operation or higher

unit output.

B. To increase market share or extend the mar-
ket by:
a. Increased quality and life.
b. Lower maintenance cost and increased
time between maintenance.
c. New products/processes/services.
d. New applications

C. To meet Government requirements or to im-
prove the social acceptance by:

a. Improved safety.

b. Reducing pollution—air, water, noise.

c. Improved aesthetics-customer accept-
ance or industrial design.

2. Technical Service

To manufacturing for:

a. Helping to overcome problems in process-
ing.

b. Technical consultation for minor material
substitutions.

c. Quality control and assurance.

To marketing for:
a. Technology presentations for selling and
reputation.
b. Help in market segmentation by technol-
ogy.
To customers for:

a. Training as requested by marketing or
management.

b. Special technical input at customers’
plants.

APPENDIX D

An Example

The following illustrates the use of the I.R.I. Def-
initions of R&D and the matrix form for summa-
rizing R&D and Technical Services expenditures.
The name of the company and distribution of the
expenditures are hypothetical.

The Advanced Materials Technology Company,
Inc. (AMT)

AMT’s business is the development of advanced
materials, primarily polymeric, for use in the
manufacturing of engineered products. The prod-
ucts that it produces are designed to meet high
performance demands. It is one of the largest sup-
pliers to automotive, appliance, aircraft and mis-
siles, and engineering construction industries.
Also, a substantial part of the total sales is direct-
ly .to consumers. Major product groups of the
company are engineered rubber and plastics prod-
ucts. Based upon its technological base in advanc-

6

ed polymer materials and products, the company
has launched an aggressive diversification effort to
carve out for its new products an increasing share
of new business as a major supplier of plastics and
rubber components to the computer and office
equipment industries. Success of the company
and its yearly increasing profitability has depend-
ed in no small measure on the technical sales serv-
ices it provides on all its products, based upon
sound research and development and testing in-
formation. The company’s management considers
advanced technology in the areas of its primary
products as the keystone to its continued growth
and profitability.

Organization and Scope of Research and Devel-
opment [Functions

Research and Development, though strongly cou-
pled, are separate, identifiable functions within
the total technical effort of the company. The re-




search-intensive activities are the responsibility of
the Corporate Research Division. This division
works closely with the development departments
of the three manufacturing divisions: Rubber
Products, Plastics Products, and New Technolo-
gies. The development-intensive activities are the
domain and responsibility of the divisions’ devel-
opment groups.

Summary of R&D Expenditures During Last Fis-
cal Year (Dollars in thousands)

A.Research

1. Basic Research: Programs of original in-
vestigations which advance fundamental
knowledge in scientific and engineering
fields relevant to present and future areas
of company’s technology.

a. Existing Business Products/
Processes/Services 412

b. Diversification 1,238
Sub-total 1,650

2. Exploratory Research: Projects directed
towards the exploration of the applica-
tions of new technologies to develop con-
cepts and information base for new devel-
opment programs.

a. Existing Products/Processes/
Services—New Technologies 200

b. Diversification 1.650
Sub-total 1,850

3. Materials Research: Projects relevant to
the science of materials for present and
future technology.

a. Existing Business--Maintenance 3,000
b. Major Project and New

Technologies 5,000
c. Diversification 2.000
Sub-total 10.000

4. Research in support of Physical Testing
Services, Analytical Services, and Com-
puter Science Services.

a. Existing Business—Maintenance 500

TOTAL RESEARCH 14,000

NOTE: In the AMT example, $412,000 of Basic Research
was to back up “‘Existing Business.”” However, where
the results would be applied was not specific. This amount
was, therefore, placed between the two vertical classifi-

cations under “Existing Business.”—note dotted lines.
For the other three subdivisions of “Research™ (Lxplor-
atory, Materials, and Support of Testing), where the

B. Development

1. Advanced Process Development: Projects
related to mathematical modeling, com-
puter control and monitoring of polymer
processing.

a. Existing Business—Maintenance 3,000
b. Existing Business- New

Technologies 4,000
c¢. Diversification 3,500

Sub-total 10,500

2. Advanced Materials Development:

a. Existing Business—Maintenance 2,500
b. Major Projects and/or New

Technologies 3,500
c. Diversification 5,000
Sub-total 11,000

3. Pilot Plant, Engineering and Economic
Analysis:

a. Existing Business- Maintenance 5,000

TOTAL DEVELOPMENT 26,500

C. Technical Service
1. Services requested by Manu-
facturing Divisions, charged back
to them, but performed by R&D
staff because of special skills and
equipment 1,500

2. Special services to plants related
to OSHA and EPA regulations 2,000

3. Technical services to Patent
Department 500

TOTAL TECHNICAL
SERVICES 4,000

TOTAL—RESEARCH, DEVELOP-
MENT AND TECHNICAL SERVICE 44,500

results would be applied was known. Therefore, solid
lines were used in the matrix.

[f it is desired to know all the horizontal and vertical
totals, as shown in the example, then the $412.000 of
Basic Research could be carried down the vertical column
as shown.
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1971-72

1972-73

1973-74

1974-75

1975-76

1976-77

1977-178

1978-79

AD

Dr

*Dr.
*Dr.
*Dr.

*Dr.
Dr.
*Dr.
*Dr.
Dr.

*Dr.
*Dr.

Dr.
*Dr.

*Dr.
*Mr.

HOC DEFINITIONS OF RESEARCH COMMITTEES

. A.E. Brown, Chairman; Director, Scientific Affairs, Celanese Corp.

R.M. Kennedy (Board); Director of Policy Analysis & Development, Sun Oil Co.
L.L. Davenport; Currently, Vice President & Chief Scientist, G T E Corp.

R.H. Schaefer; Assistant to the President, International Nickel Company

P.M. Pitts, Jr., Chairman; V.P. Chemical Operations, ARCO Chemical Co.
A.E. Brown (Board); Director, Scientific Affairs, Celanese Corp.

L.L. Davenport; Vice President & Chief Scientist, G T E Corp.,

C.E. Johnson; Vice President, R&D, Amoco Chemicals Corp.

I.H. Stockel; Director, R&D, St. Regis Paper Company

C.E. Johnsen, Chairman; Vice President, R&D, Amoco Chemicals Corp.
P.M. Pitts, Jr. (Board); V.P. Chemical Operations, ARCO Chemical Co.

G.W. Beste; Director of Administration, R&D Department, Ethyl Corp.
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PROTECTING LABORATORY ANIMALS

A Statement from the United States Public Health Service

As a result of a recent lawsuit
brought by two animal protectionist
organizations, a Federal court
ordered the U.S. Department of
Agriculture (USDA) to reconsider its
exclusion of rats, mice, and birds
from coverage under the Animal
Welfare Act. In the judge’s opinion,
"the USDA'’s decision not to regulate
these species sent a message that
researchers may subject these
animals to cruel and inhumane
conditions.”

People who are familiar with the
extensive system of U.S. laws,
regulations, guidelines, and principles
that protect the welfare of laboratory
animals would not necessarily agree
with the judge’s comment. The
Public Health Service (PHS) wants to
reassure the American people that
other laws exist to safeguard the
welfare of rats, mice, and birds,
species that comprise about 90% of
research animals.

According to the Health Research
Extension Act, over 1,000
institutions receiving funds from the
PHS to conduct animal experiments
are required to comply with the
provisions of the Act and to follow
the recommendations in the Guide
for the Humane Care and Use of
Laboratory Animals (Guide). The
Guide was prepared to assist
researchers in maintaining high
quality care for all commonly-used

laboratory animals. It includes the

Government principles for animal
care and use adopted by all agencies
and institutions that conduct
federally-supported animal research.
This guide also applies under
another Federal law, the Good
Laboratory Practices Act. Research
laboratories that conduct studies
using rats and mice are regulated by
the PHS’s Food and Drug
Administration and are subject to
inspections.

In addition, most institutions that do
not receive PHS funding follow the
Guide. For example, laboratory
animal breeders, pharmaceutical
manufacturers, and commercial
research laboratories that may not be
subject to USDA and PHS
regulations voluntarily participate in
a national program of certification by
the American Association for
Accreditation of Laboratory Animal
Care. This private organization
monitors institutional animal care
programs to be sure they maintain
the standards set forth in the Guide.

Animal use is an integral component
of biomedical and behavioral
research and testing. The vast
majority of scientists recognize that
good science and good animal care
go hand-in-hand and would not
tolerate or condone cruelty to, or
inhumane treatment of, any

laboratory animal.
December 1992




PUBLIC HEALTH AND THE ROLE OF ANIMAL TESTING

A Statement from the United States Public Health Service

This statement has been prepared to inform the
general public about the need for animal testing to
ensure that medications, vaccines, environmental
chemicals, and a wide variety of consumer products,
including cosmetics, are safe for the public when
used appropriately. The Public Health Service (PHS)
is concerned that animal activist organizations are
trying to convince the public incorrectly that product
testing in animals is outdated and no longer
necessary. '

Consumers may be further confused by
announcements that some companies have stopped
testing their products in laboratory animals. For
example, two ways in which a company can make
such a claim are by using only ingredients that
historically are known to be safe or that have been
previously tested in animals and found to be non-
toxic. When new ingredients need to meet testing
and safety requirements, it is often necessary to test
them in one or more animal species.

To protect the public from unexpected or unintended
effects of toxic substances, some PHS agencies
conduct and support toxicological testing to determine
the harmful effects of commonly used products. To
judge whether a product may be unhealthy, or even
deadly, for humans and animals, scientists called
toxicologists must know how the substance is
absorbed, distributed, used, stored, and released by
the body. For some products, it may be necessary to
identify long-term, cumulative health effects, such as
the potential to cause cancer, promote birth defects,
affect reproduction, or harm the nervous system.
Without laboratory animals, scientists would lose a
fundamental method for obtaining the data needed to
make wise decisions about potential health risks.

The PHS agencies support many initiatives to develop
and validate systems to reduce dependency on animal
testing. Scientists have become skilled in culturing a
wide variety of tissue and organ cells outside the
living body (in vitro) and in writing computer
programs that simulate human and animal systems.

Human and animal cell cultures are being used
increasingly to screen toxic substances before
progressing to whole-animal testing. When in vitro
studies show that a substance is toxic, testing it in
animals may not be necessary. Computer models are
also being used to help predict the properties of
substances and their probable actions in living
systems. Although computers can store and analyze
enormous amounts of data, some information must
come from experimental animals. These non-animal
research tools have reduced our dependence on
animals, but they cannot completely replace
experimental animals for the foreseeable future.

Toxicologists have the responsibility to treat
laboratory animals with great care and compassion.
Today, all projects involving animal testing supported
by funds from the PHS must comply with the
regulations of the Animal Welfare Act, as amended,
and the Health Research Extension Act. These laws
were enacted to protect research animals. An
institution that uses laboratory animals for any
purpose must operate a sound animal care program.
The PHS fosters quality control in animal care and
has a high regard for the welfare of laboratory
animals.

The American people want assurance that the
products they use in recovery from illness and daily
living are safe; the U.S. Congress has enacted laws
that require the safety of products; and the scientific
community endeavors to promote the public health
through animal testing. Dr. James O. Mason,
Assistant Secretary for Health, has put it this way:
"Whole animals are essential in research and testing
because they best reflect the dynamic interactions
between the various cells, tissues, and organs
comprising the human body."

The number of products used by society has
increased greatly since animal testing began, but
adverse health effects are relatively uncommon. This
is, in itself, compelling evidence for the predictive
value of animal testing of products for human use.
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106 STAT. 928 PUBLIC LAW 102-346—AUG. 26, 1992

Public Law 102-346
102d Congress

An Act
Aug. 26, 1992 . .
BT To protect animal enterprises.
Be it enacted by the Senate and House of Representatives of
%nimal . the United States of America in Congress assembled,
nterprise

Protection Act of SECTION 1. SHORT TITLE.
1992.

189USC 43 #ote, This Act may be cited as the “Animal Enterprise Protection
Act of 19927,

SEC. 2. ANIMAL ENTERPRISE TERRORISM.

(a) IN GENERAL.—Title 18, United States Code, is amended by
inserting after section 42 the following:

“§ 43. Animal enterprise terrorism

“(a) OFFENSE.—Whoever—

“(1) travels in interstate or foreign commerce, or uses or
causes to be used the mail or any facility in interstate or
foreign commerce, for the purpose of causing physical disruption
to the functioning of an animal enterprise; and

“(2) intentionally causes physical disruption to the function-
ing of an animal enterprise gy intentionally stealing, damaging,
or causing the loss of, any property (including animals or
records) used by the animal enterprise, and thereby causes
economic damage exceeding $10,000 to that enterprise, or con-
spires to do so;

shall be fined under this title or imprisoned not more than one
year, or both.

“(b) AGGRAVATED OFFENSE.—

“(1) SERIOUS BODILY INJURY.—Whoever in the course of a
violation of subsection (a) causes serious bodily injury to
another individual shall be fined under this title or imprisoned
not more than 10 years, or both.

“(2) DEATH.—Whoever in the course of a violation of sub-
section (a) causes the death of an individual shall be fined
under this title and imprisoned for life or for any term of
years.

“(c) RESTITUTION.—An order of restitution under section 3663
of this title with respect to a violation of this section may also
include restitution—

“(1) for the reasonable cost of repeating any experimentation
thz:lt was interrupted or invalidated as a result of the offense;
an

“(2) the loss of food production or farm income reasonably
attributable to the offense.

“(d) DEFINITIONS.—As used in this section—

“(1) the term ‘animal enterprise’ means—

“(A) a commercial or academic enterprise that uses ani-
mals for food or fiber production, agriculture, research,
or testing;
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“(B) a zoo, aquarium, circus, rodeo, or lawful competitive
animal event; or

“(C) any fair or similar event intended to advance agricul-
tural arts and sciences;

“(2) the term ‘physical disruption’ does not include any lawful
disruption that results from lawful public, governmental, or
animal enterprise employee reaction to the disclosure of
information about an animal enterprise;

“(3) the term ‘economic damage’ means the replacement costs
of lost or damaged property or records, the costs of repeating
andinterrupted or invalidated experiment, or the loss of profits;
an

“(4) the term ‘serious bodily injury’ has the meaning given
that term in section 1365 of this title.

“(e) NON-PREEMPTION.—Nothing in this section preempts any
State law.”.

(b) CLERICAL AMENDMENT.—The item relating to section 43 in
table of sections at the beginning of chapter 3 of title 18, United
States Code, is amended to read as follows:

“43. Animal enterprise terrorism.”.

SEC. 8. STUDY OF EFFECT OF TERRORISM ON CERTAIN ANIMAL 18 USC 43 note.
ENTERPRISES.

(a) STUDY.—The Attorney General and the Secretary of Agri-
culture shall jointly conduct a study on the extent and effects
of domestic and international terrorism on enterprises using ani-
mals for food or fiber production, agriculture, research, or testing.

(b) SUBMISSION OF STUDY.—Not later than 1 year after the date
of enactment of this Act, the Attorney General and the Secretary
of Agriculture shall submit a report that describes the results
of the study conducted under subsection (a) together with any
appropriate recommendations and legislation to the Congress.

Approved August 26, 1992.

LEGISLATIVE HISTORY—S. 544 (H.R. 2407):

HOUSE REPORTS: No. 102-498, Pt. 1 (Comm. on Agriculture) and Pt. 2 (Comm. on
the Judiciary), both accompanying H.R. 2407.
CONGRESSIONAL RECORD:
Vol. 137 (1991): Oct. 16, considered and passed Senate.
Vol. 138 (1992): Aug. 4, H.R. 2407 considered and passed House; S. 544, amended,
passed in lieu.
Aug. 7, Senate concurred in House amendments.
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PREFACE

Since the late 1800s, the American Medical Association has
consistently supported the humane use of animals for biomedical
research. Research involving animals is essential to improving the
health and well-being of the American people, and the American Medical
Association actively opposes any legislation, regulation, or social
action that inappropriately limits such research. Most Americans
support the use of animals in research but want assurance that animals
are treated humanely and used only when necessary. Over the years,
animal rights activists have exploited this concern for animal welfare
and have attempted to impede or stop biamedical research with animals.
As a result, some Americans believe that the abuse of laboratory
animals is common. Recently, the animal rights movement has been
making substantial inroads in obtaining philosophic and financial
support for legislative and regulatory changes that would compromise
the future of biomedical research.

To protect this future and to clarify the issue of animals in
research for the American public, we have prepared the accompanying
White Paper: Use of Animals in Biomedical Research--The Challenge and
Response. In this document, we describe the importance of animals to
past, present and future biomedical research and medical practice.

The history and philosophies of the animal rights movement are
considered together with arguments raised by animal welfare groups
and responses by the scientific community. We hope that our approach,
written dispassionately and devoid of the rhetoric usually associated
with this topic, will help the reader understand the complexity of the
issues and the need for thoughtful choices by individuals and society.

William R. Hendee, Ph.D., Vice President for Science and Technology,
American Medical Association.

Jerod M. Loeb, Ph.D., Director, Division of Basic Science, American
Medical Association.

M. Roy Schwarz, M.D., Assistant Executive Vice President, American
Medical Association.

Steven J. Smith, Ph.D., Senior Scientist, Division of Drugs and
Toxicology, American Medical Association.
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I. EXEQUTIVE SUMMARY

The use of animals in biaomedical research has been contested on
various grounds for decades. With the recent advent of the animal
rights movement, attempts to limit or abolish experimentation with
animals have been increasing. The moral and ethical arguments raised
by animal rights proponents have placed scientists in a defensive
position. Public education initiatives by scientists to explain the
use of animals in biomedical research and to demonstrate that research
animals are treated humanely have been sporadic and generally
ineffective, and animal rights groups have made substantial progress
in winning public opinion and financial support for their cause.

Scientists believe that both basic (ie. laboratory) and applied
(ie. clinical) research require the use of animals for continued
medical progress. Animals are used in experiments for biamedical and
behavioral research, for teaching, and for drug and product testing.
One major objection raised to these experiments is that animals are
used as surrogates for human beings. Scientists argue that this use
is necessary because research with human subjects must be limited for
obvious reasons.

In general, the animal cause movement can be divided into two
broad groups: 1) individuals concerned with animal welfare are not
necessarily opposed to biomedical research using animals but want
assurance that the animals are treated as humanely as possible, that
the number of animals used is the minimal required and that animals
are used only when necessary; and 2) individuals concerned with animal
rights who insist that animals have moral rights equal to those of
humans and who are totally opposed to biomedical research using
animals. People for the Ethical Treatment of Animals (PETA) and the
Animal Liberation Front (ALF) have been the most vocal and visible
groups associated with the animal rights movement.

Most of the arguments used by animal rights and animal welfare
groups today have historic counterparts. A resurgence of the
antivivisection movement in the last 20 years has been fueled, at
least in part, by publication of a series of books that raise moral
arguments about the equality of all forms of life. In these books,
the concepts of animal rights and speciesism are placed into a
contemporary framework to serve as a polemical call to action of
animal advocacy groups world-wide. The mumber and size of these
groups has been growing rapidly, and current estimates suggest that
more than 400 groups exist. A budget exceeding $200 million is
believed to be available to animal rights and animal welfare
organizations in the United States alone. In contrast, funds for the
defense of animal research are minimal. Animal rights activists have
been successful on multiple fronts using tactics that include
publicity, lobbying of elected and appointed officials, public
demonstrations and petitions, threatening researchers and
administrators, and causing physical damage to property and research
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data. For example, a lab under construction at the University of
California at Davis was recently burned, with damage estimated in
excess of $3 million.

The cbjective of the animal rights movement is to achieve laws
and regulations banning all experiments and tests using animals.
Bills to prevent the use of animals in biomedical research have been
introduced in several state legislatures. Other techniques have
included attempts to divert federal monies allocated for biomedical
research to development of alternmatives to such experiments, efforts
to gain legal sanction to act on behalf of animals, and attempts by
animal rights activists to gain the right to examine all research
proposals to determine whether, in their view, the research is
necessary or might cause pain to animals.

Animal rights activists question whether research with animals is
necessary for scientific and medical progress, and if all of the
experiments and the animals used are justified and required.
Scientists feel that the contributions made by animals to human and
animal health are overwhelming; 54 of 76 Nobel prizes awarded in
Physiology or Medicine since 1901 have been made for discoveries
involving the use of animals. These discoveries include important
breakthroughs in diagnosis, treatment and prevention of many
conditions: heart disease, cancer, poliamyelitis, diabetes, measles,
smallpox and massive burns. Many procedures, unthinkable 50 years
ago, are today commonplace: open heart surgery, blood transfusions,
organ transplantation, laser neurosurgery, etc. Each of these
technologies was developed entirely, or at least in part, by
experiments with animals. Animal rights activists claim that these
advances are relatively insignificant, because they believe most major
advances in life-span and health are attributable almost exclusively
to improvements in nutrition and public health.

Animal rights groups question whether basic biomedical research
has substantial clinical value. Scientists answer that while all
research might not have immediate value, most clinical breakthroughs
are based upon multiple fundamental studies. Moreover, the process of
serendipity (making a discovery that was unanticipated) has proven
time and again to be crucial in clinical medicine. Animal rights
activists also argue against research designed to "prove the cbvious",
and against experiments that repeat studies already conducted.
Scientists counter that the scientific method necessitates
experimental proof for all new findings, and that experiments are not
judged valid until results are confirmed by others.

Although the exact number of animals used in bicmedical research
is not known, the best estimates are that 12-15 million animals are
used each year, with rodents contributing 75-90% of the total.
Scientists agree that the number of animals used in biomedical
research should be reduced wherever possible, and there is evidence
that this is occurring. For example, substantial decreases have been
reported in the number of animals used in drug and product testing.
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However, camplete abolition of animal use for this purpose must be
considered in light of the need to protect the public from dangercus
and toxic products.

Many animal rights advocates are especially concerned with
perceived abuses of primates by medical researchers. While an
occasional abuse has been documented, there is substantial evidence
that essentially all primate research is conducted ethically and that
federal, state, local, and institutional quidelines are being
followed Research mvolv:.ng prlmat&s is critical to understanding
and treating one of the most vexing health problems in centuries -
AIDS. Recently, one prominent AIDS researcher noted that vaccine
development was being hampered by the inability to cbtain chimpanzees
- a fact he attributed directly to efforts of animal rights activists.
Both the primate research community and Congress have been sensitive
to concerns raised by the animal rights community. The Animal Welfare
Act passed in 1985 will result in alterations in physical facilities
requested by animal rights groups. Scientists agree that these
changes have improved primate facilities, although at a substantial
financial cost to institutions.

The concept of alternatives to animal use has been a major focus
of animal rights advocates. Specifically, replacement of animals with
computer simulations and isolated cell cultures has received
considerable support from these groups. Scientists avoid the use of
animals wherever possible both because scientists do not wish to
inflict unnecessary suffering on animals, and because animals are
expensive to purchase and maintain. Cell cultures and computer
simulations do allow, for the most part, a reduction in the number of
animals used, however, they are not useful alternmatives to animal use.
Efforts have been made by animal rights activists to divert funds
earmarked for research into efforts to develop alternatives to such
research. Federal bills to prohibit research with animals have been
rejected by Congress; however, the Health Research Extension Act of
1985 requires the National Institutes of Health to promote methods for
oonductmg, evaluating and disseminating research that does not
require animal use.

Animal welfare and animal rights groups have repeatedly sought
the adoption of laws and regulations that establish standards for the
care and treatment of laboratory animals, and scientists have
consistently supported such efforts. Many new requirements are now in
place, and most scientists believe that these changes have improved
the care and envirorment for lab animals. More stringent new rules
are now being suggested that scientists feel would have a negative
impact upon future research. For example, proposals to ban the use of
animals obtained from public animal welfare shelters (pounds) will
significantly increase the cost of research by requiring specific
purpose-bred animals for research. Ironically, these proposals would
result in the death of two animals —— the research animal and the
unclaimed pound animal. In public referenda, voters have consistently
supported the release of pound anlmals to research labs. Hence,
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scientists question whether implementation of these laws represent
what the American people want. However, such laws have now been
passed in a number of states, and additional bills are presently
under consideration.

Conclusion

The activities and arguments of animal rights groups present
difficult ethical questions. To accept the philosophical and moral
viewpoint of the animal rights movement would require a total ban on
the use of animals in biomedical research. The consequences of such a
step would certainly slow the pace of health-related research and
impede new procedures and technologies from reaching clinical
medicine. Iaws and regulations directed toward improving the
conditions under which biomedical experiments that use animals are
conducted have had a measurable impact. The American Medical
Association supports regulatory policies enacted to protect animals
from unnecessary pain or inappropriate use -— however, pain and
suffering in human beings will occur if policies advocated by animal
rights groups are adopted. Therefore, the American Medical
Association believes that what must be recognized and weighed in the
balance is the cost of such protection and comfort in terms of human
health.




II. INTRODUCTION

During the past 10 years, a major controversy over the use of
animals in biomedical and behavioral research has arisen. At the
leading edge of the controversy are groups of "animal rights"
activists whose purpose is to put an end to all experimentation and
testing with animals. Their methods range from the use of publicity,
misinformation and the filing of lawsuits, to raiding laboratories and
threatening and intimidating scientists.

The traditional animal welfare and humane societies also have
been active. Through legislation, regulation, negotiation and
intimidation via publicity, they generally have sought to limit and
control experiments conducted with animals, to reduce the number of
animals being used, or to exempt certain animals from use in
biomedical research.

Representatives of these animal cause groups appeal to the
emotions and raise ethical and moral questions. They question man's
right to use animals in a number of contexts, including bicmedical
research; contest the value of animal research and the need to conduct
certain types of experiments; challenge and generate concern over the
amount of pain and suffering endured by animals during experiments;
and promote the use of alternative methods of experimentation in place
of the use of animals.

The activities of these organizations have grown in scope and
intensity during the past 10 years and have had a number of important
consequences. They have created confusion and doubt in the minds of
some regarding the need for animal experiments, prompted the passage
of federal and state laws regulating or restricting the use of animals
in research, and led to the destruction or termination of many
experiments.

The impact that these organizations have had is a matter of
great concern to scientists. Many scientists perceive that, while
most Americans continue to support the use of animals in research,
they do not fully appreciate the role and importance of such research
in scientific and medical progress. They also believe that most
persons do not understand the implications of the legislation and
regulations that have been passed or proposed to resist and regulate
biomedical research with animals. There also is a concern that many
Americans may have been misinformed or misled by the arguments that
animal rights activists have advanced against research using animals.

Scientists believe that the issue is not animal rights or the
welfare of individual animals used in biomedical research. They
believe instead that the controversy should focus on the human and
animal welfare that depends on continuing medical and scientific
progress. This welfare requires that researchers be able to conduct
experiments, including those utilizing animals, when necessary.



Scientists are convinced that restrictions placed on that ability, no
matter how well intended, may impede such progress.

The arguments and activities of the animal rights organizations
and the concerns they have aroused among those engaged in scientific
research ultimately must be resolved by the American people, either
directly at the polls through referenda, through their elected and
appomted representatives or through the courts. The ways in which
the issues are resolved could affect the future development of medical
knowledge, hence, the American Medical Association believes that there
is a crucial need for the American people to understand the challenge
toresearduusmganmalsarxito@cme fully informed on the various
questions and issues.

This White Paper describes the role research with animals plays
in medical science, identifies the nature of the challenges that have
been raised, and examines the various issues that have been presented
by the animal rights and animal welfare advocates. It concludes by
presenting the choices that face the American people, and the
consequences of decisions among those choices.

II. USE OF ANIMAIS FOR SCIENTIFIC RESEARCH

Animals have been used in experiments for at least 2,000 years,
with the first reference made in the third century B.C. in Alexandria,
Egypt when the philosopher and scientist, Erisistratus, used animals

to study body functions.

Five centuries later, the Roman physician Galen used apes and
pigs to prove his theory that veins carry blood rather than air. In
succeeding centuries, animals were employed to discover how the body
functions or to confirm or disprove theories developed through
observation. Advances in knowledge made through these experiments
included Harvey's demonstration of the circulation of blood in 1622,
the effect of anesthesia on the body in 1846, and the relationship
between bacteria and disease in 1878.

A. Types of Experiments That Require the Use of Animals

Today, animals are used in experiments for three general
purposes: (1) biamedical and behavioral research, (2) education, (3)
drug and product testing.

Biomedical research increases understanding of how biological
systems function and advances medical knowledge. Biomedical
experiments are conducted in accordance with the principles of the
scientific method developed by the French physiologist, Claude
Bernard, in 1865. This method established two requirements for the
conduct of a valid experiment: (1) control of all variables so that
only one factor or set of factors is changed or at a time, and (2) the
replication of results by other laboratories. Unless these
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requirements are met, an experiment is not considered scientifically
valid. Behavioral research is a type of biomedical research that is
directed toward determining the factors that affect behavior and how
various organisms and organs respond to different stimuli. Much
behavioral research is envirommental in nature but same involves the
study of responses to physical stimuli or manipulation of biological
systems or organs, such as the brain.

Educational experiments are conducted to educate and train
students in medicine, veterinary medicine, physiology, and general
science. In many instances, these experiments are conducted with dead
animals.

Animals also are employed to determine the safety and efficacy of
new drugs or the toxicity of chemicals to which humans or animals may
be exposed. Most of these experiments are conducted by commercial
firmms to fulfill government requirements.

As with all scientific research, biomedical research may be
subdivided into two types: basic and applied. Basic biomedical
research is conducted to increase the base knowledge and understanding
of the physical, chemical, and functional mechanisms of life processes
and disease. The aim of applied research is to attain specific,
targeted objectives, such as the development of a new drug, therapy,
or surgical procedure, and usually involves the application of
existing knowledge, much of which is obtained by basic research.
Applied research can be either experimental--that is, conducted with
animals or some non-animal alternmative method--or clinical--that is,
conducted with human beings. Clinical trials are the last step in the
biomedical research process and are performed only after the
prooedure, drug, or device being investigated has been thoroughly
tested in experimental research conducted under guidelines designed to
protect both patients and volunteers.

B. Use of Animals Rather than Humans

A basic assumption of all types of research is that man should
relieve human and animal suffering. One objection to the use of
animals in biomedical research is that the animals are used as
surrogates for human beings. This objection presumes the equality of
all forms of life; animal rights advocates argue that if the tests are
for the benefit of man, then man should serve as the subject of the
experiments. There are limitations, however, to the use of human
subjects both ethically, such as in the testing of a potentially toxic
drugorche:mcal and in terms of what can be learned. The process of
aging, for instance, can best be cbserved through experiments with
rats, which live an average of two to three years, or with some types
of monkeys, which live 15 to 20 years. Some experiments require
numerous subjects of the same weight or genetic makeup or require
special diets or physical environments; these conditions make the use
of human subjects difficult or impossible. By using animals in such
tests, researchers can observe subjects of uniform age and background

7




in sufficient numbers to determine if findings are consistent and
applicable to a large population.

Animals are important in research precisely because they have
camplex body systems that react and interact with stimuli much as
humans do. The more true this is with a particular animal, the more
valuable that animal is for a particular type of research. One
important property to a researcher is discrimination—the extent to
which an animal exhibits the particular quality to be investigated.
The greater the degree of discrimination, the greater the reliability
and predictability of the information gathered from the experiment.

For example, dogs have been invaluable in biamedical research
because of the relative size of their organs campared to humans. The
first successful kidney transplant was performed in a dog and the
techniques used to save the lives of "blue babies," and babies with
structural defects in their hearts, were developed with dogs. Open
heart surgical techniques, coronary bypass surgery and heart
transplantation all were developed using dogs.

Another important factor is the amount of information available
about a particular animal. Mice and rats play an extensive role in
research and testing, in part because repeated experiments and
controlled breeding have created a pool of data to which the findings
from a new experiment can be related and given meaning. Their rapid
rate of reproduction also has made them important in studies of
genetics and other experiments that require observation over a number
of generations. Moreover, humans cannot be bred to produce "inbred
strains" as can be done with animals; therefore, humans cannot be
substituted for animals in studies where an inbred strain is
essential.

Scientists argue repeatedly that research is necessary to reduce
human and animal suffering and disease. Biomedical advances depend on
research with animals, and not using them would be unethical because
it would deprive humans and animals of the benefits of research.

IV. HALLENGE TO ANIMAL RESEARCH

Controversy over the use of animals in biamedical research is not
new. Such use has been opposed on philosophic, scientific, and
emotional grounds in Europe for at least 300 years and in the United
States for more than 100 years. Many current activities and arguments
have historic precedents or counterparts.

The animal cause movement in the United States has always been
complex and diverse; the organizations involved continue to span a
broad spectrum of attitudes, concerns, activities, relationships, and
tactics. Historically, however, most groups within the movement have
tended to be identified primarily as anticruelty or antivivisectionist




in orientation. Today, the distinction is between "animal rights" and
"animal welfare."

A. Animal Welfare Movement

Those concerned with animal welfare do not propose to ban the
use of research animals. The primary efforts of animal welfare
organizations in the area of animal research in the past 10 years have
been in the passage of laws to ban experimentation with animals
obtained from pounds and to improve the care and housing of animals
kept in research institutions. They have been joined in those efforts
by same animal rights organizations and they have had success in both
areas.

B. Animal Rights Movement

1. History. The animal rights movement is more complex and
embraces a broader range of attitudes and activities. This movement
had its genesis in three books published in the early 1970s. These
books created the atmosphere and introduced the terms, concepts, and
rationale for what has become the "animal rights" philosophy and
movement.

The first of these books, Animals, Men and Morals by Godlovitch,
Godlovitch, and Harris, was published in 1971 and was an anthology
that revived and presented to a new generation many long-dormant
thoughts and views regarding the relationship between man and animals.
One of these was the view that animals have rights, an idea first
proposed in 1894 that had had little impact in its own time or in the
intervening years. Animals, Men and Morals renewed interest within
the intellectual community of the relationship between human beings
and animals and led to the publication in 1975 of the two books that
form the basis of the animal rights philosophy as it exists today.
One book was Victims of Science, written by Richard Ryder. Ryder's
contribution was the introduction of the concept of "speciesism" (a
concept he equated with fascism as described below). The other book
was Animal Liberation: A New Ethic for Our Treatment of Animals by the
Australian philosopher, Peter Singer. It is this book that is
generally considered to be the progenitor of the animal rights
movement.

Singer placed the concepts of animal rights and speciesism in a
philosophical framework and questioned man's use of animals in a
number of contexts, including as food and clothing. In so doing, he
revived a debate that raged between Cartesian and Utilitarian
philosophers from the 16th to 18th centuries and made it an issue of
the 1970s and 1980s.

This debate was opened by the French philosopher, Rene
Descartes, who defended the use of animals in experiments by
insisting that because animals could respond to stimuli in only one
way—"according to the arrangement of their organs'"--they lacked the
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ability to reason and think. This, he said, made them similar in
nature and function to a machine. Man, on the other hand, through his
ability to think and talk, was capable of responding to stimuli in a
variety of ways. These differences, Descartes argued, made animals
inferior to man and, given their machine-like nature, man might use
them as he would use a machine, including as experimental cbjects. He
also argued that animals can only learn by experience and not by
"teaching-learning" that man uses; ie. humans do not have to
experience everything (eg. touching a hot stove) to know whether it is
harmful or not. On the other hand, animals do.

A response to this thesis was developed in the next century by
the Utilitarian philosopher, Jeremy Benthem of England. "The
question", said Benthem in An Introduction to the Principles of
Morals and Iegislation, "is not, can they reason? nor, can they talk?
but can they suffer?" Answered in the affirmative and placed in an
emotional context, that question has become the focus for
antivivisectionists and animal welfare organizers since the 19th
century. It also has served as the thesis of animal rights. Singer
defined as a "right" any claim that a being can make to have its
"interests" considered equally with the interests of others. Since,
in Utilitarian terms, man and animals are linked by their common
ability to suffer, animals have a right to have their interests in not
suffering (or dying) considered equally with man's. This concept of
prevention of suffering can be extrapolated to bees, insects, fish,
worms, flies, etc.

Singer's book was not just a philosophical treatise; it was also
a polemical call to action. Invoking Ryder's concept of speciesism,
he deplored the historic attitude of humans toward "non-humans" as a
"form of prejudice no less objectionable than racism or sexism" and
urged that the "liberation" of animals become the next great cause
after civil rights and the women's movement.

Singer's book enjoyed wide popularity and produced two important
effects. One was to reintroduce to the cause of antivivisectionism an
intellectual basis, a philosophical orientation, and a moral focus.
These gave the issue a new attraction to those who had been generally
indifferent to or repelled by the essentially emotional appeal based
on love of animals that antivivisectionism had been waging for the
past century. This legitimacy and support among some intellectuals
has given the animal rights movement credibility over the past
decade.

The second important effect of Singer's book was to attract to
the animal rights cause a host of new activists, particularly in
England, Canada, and on the European continent. In the United States,
some activists were veterans of the civil rights, women's rights and
antiwar movements of the 1960s and 1970s. They brought to the cause
of animal rights the same commitment, zeal, and tactics that they
employed in support of those movements. These activists established
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many new organizations that have become the leading edge in a
revitalized and reoriented animal cause movement in the United States.

2. Growth and Organization. It is not possible to state with
any authority how many animal rights activists or organizations there
are natiorwide but they exist at three levels——national, state and
local—under a variety of names. One estimate placed the total mmber
of animal welfare and animal rights organizations in the country in
1984 at more than 400. The number has probably increased
significantly since then. Most local animal rights organizations are
associated with one of several national or state organizations. ILocal
organizations have recruited thousands of new members who spend much
time conducting demonstrations, lobbying legislators, circulating
petitions, raising funds and working with the media. The large animal
welfare and animal rights organizations have considerable financial
resources that are being increased constantly by new contributors. In
contrast, much less money is available to defend animal research.

In general, animal rights activists and organizations can be
classified as moderate, militant, or terrorist. The moderates are
similar in spirit and motivation to animal welfare activists and
simply wish to put an end to what they see as an abuse of animals.
They pursue this objective through education, legislation, and/or
negotiation. Moderates play only a small role in the animal rights
movement.

The militants are more diverse in motivation, more aggressive in
method, and more vocal. Some have a particular interest or goal, such
as vegetarians who want to put an end to the eating of meat. Others
see the movement as one part of a larger social revolution intended to
remold western society by changing its values, institutions, and laws.
For most militants, the purpose and ultimate goal of the movement is
that proposed by Singer: to alter all of man's relationships with
animals and to put an end to all forms of exploitation, whether for
research, business, pleasure, fur, sport, transportation, or food.
The present concentration of effort on animal experimentation and
factory farms, another target, was a strategic decision based on the
belief that these would be the easiest causes for which to generate

public support.

The most active and visible militant organization nationally has
been People for the Ethical Treatment of Animals (PETA). It is
believed that PETA has 200,000 dues paying members in the United
States. PETA has chapters in a number of states and has been
especially aggressive in promoting the animal rights concept and in
attempting to radicalize the animal cause movement. Its basic
philosophy is that all mammals have been created equal—a belief that
has been expressed by a PETA codirector in the aphorism, "A rat is a
pig is a dog is a boy"-—and that man's treatment of animals represents
"superracism" and "fascism." Its activities have included the
prompting of a police raid on a laboratory in Maryland where it had
planted a worker undercover, filing a lawsuit to obtain possession of
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the animals seized in the raid and the distribution of edited
videotapes and other material taken by terrorist organizations in
raids on laboratories. In 1982, members of PETA and another animal
rights organization attempted a hostile takeover of the New England
Antivivisectionist Society, one of the oldest, largest, and richest
animal cause organizations in the country. Although this attempt
failed, a renewed takeover was successful in 1987. Animal rights
activists also have gained control of the Toronto Humane Society in
Canada.

The leading radical organization has been the Animal Liberation
Front (ALF). ALF has been identified by Scotland Yard as an
international underground terrorist organization that is active in
the United Kingdom, France, Canada, and the United States. Unlike
some terrorist groups, which have mtricbed their activities to
entering laboratories on "raids of liberation" to free animals, ALF
has destroyed equipment, records, and fac111t1es, including the
burning of a laboratory under constructlon in California. It has been
declared one of the most dangerous terrorist organizations in the
state by the Attorney General of California.

Of greater concern to scientists have been efforts of animal
rights activists to interfere with the conduct of research. The most
direct threat to the conduct of research has been the attacks on
laboratories and the harassment, including death threats, of
scientists and their families. At least 25 research laboratorles in
the United States have been vandalized during the past three years by
various animal rights terrorist groups. These "raids of liberation"
have caused millions of dollars in damage to laboratories, the theft
of more than 900 laboratory animals, and the destruction of numercus
records. The burning of a laboratory under construction at the
University of California at Davis School of Veterinary Medicine has
been estimated to result in a loss in excess of $3 million.

These break-ins have achieved their purpose. They have led to
the interruption, delay, and even abandonment of research, and they
have increased the costs of conducting research by requiring more
security at laboratories, the replacement of stolen animals, and the
repetition of experiments. The loss of valuable data and records has
hindered efforts to treat human diseases. The impact of these raids
has been considerable in terms of costs and morale and they have
created great concern within the scientific community.

Although there has been some attempt to unify the movement
through coordinating committees, sharing of information and activities
and some interorganizational support, until recently the animal cause
movement has been more notable for its disunity than its unity, not
only between the two wings but among organizations within the animal
rights groups in the movement. However, within the past several
years, the animal rights movement seems to be striving to forge a
united animal cause organization. These efforts have included an
attempt to eliminate attacks by activists on the position of animal
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welfare groups and attempts to achieve a consensus on goals and
tactics. Such a consensus would require a shifting to the left by the
animal welfare groups and an acceptance of same of the goals and
tactics of the animal rights movement. Many believe that this is
occurring.

Unification would greatly increase the resocurces available to
the animal rights movement. Much of the money in the movement——an
estimated $200 million annually--is controlled by the leading animal
welfare organizations, most of it donated by those who are primarily
motivated by their love of animals. Animal rights groups are
attempting to merge with those animal welfare organizations that have
large financial resources and radicalize their policies.

3. Strategic Objectives and Activities. The ultimate objective
of the animal rights movement is to obtain the passage of laws that
would ban the performance of any experiments or tests using animals.
Optimally, such laws would recognize the right of animals not to be
used in experiments and would be part of a package of laws banning any
exploitation of animals by man.

Short of banning the use of animals, it is the intent of many
within the animal rights movement to impede, curtail, or control the
conduct of such research by a combination of means. These include
attacking laboratories; raising the costs of conducting experiments by
increasing the regulations controlling the use of animals; diverting
funds from research projects; establishing the right of human beings
to act as guardians of animals or as their agents in the enforcement
of animal welfare and other laws; and gaining the right to examine all
animal research protocols and to prohibit any that they consider to be
either cruel or unnecessary.

Bills to completely ban the use of animals in biomedical research
and to establish the fact that animals have rights have been
introduced in several state legislatures. During 1987, more than 85
separate bills were introduced in state legislatures, covering the
availability of pound animals, regulation of animal facilities, status
of animal cruelty statutes and the use of animals in testing and
education. In addition, Massachusetts passed a law several years ago
in which the use of pound animals for research and testing is banned
with the Commorwealth. In New York in 1987, the legislature passed
and the Governor signed a law that prohibits the release of any dog or
cat from any type of shelter except for adoption or return to its
owner.

Elements within the animal cause movement have pursued a variety
of tactics to reduce or eliminate the conduct of animal research. The
most successful of these has been the effort to ban the use of animals
obtained from pounds for laboratory experiments, an effort that has
succeeded in a number of states.
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Other attempts have been less successful. One was the attempt to
divert 30% to 50% of the money allocated by the National Institutes of
Health from research utilizing animals into the development of
alternatives to such experiments. A bill to require the diversion was
introduced in several sessions of Congress but has to date not
received serious consideration.

Same animal rights organizations are seeking legal sanctions to
act on behalf of animals. These efforts, which are being pursued both
through courts and legislatures, seek to establish either "standing
to sue" rights on behalf of animals, or a private right of action to
compel enforcement of a law, such as an anticruelty statute. Iawsuits
have been filed in both federal and state courts. In a precedent
setting action, a Federal District Court, the U.S. Court of Appeals,
and the United States Supreme Court denied People for the Ethical
Treatment of Animals and other animal rights groups the right to
assume guardianship over primates taken from a Maryland laboratory in
a police raid prompted by PETA in 1981. To grant guardianship, said
the Court of Appeals, "might unleash a spate of private lawsuits that
would impede advances by medical science in the alleviation of
suffering."

Massachusetts, in conjunction with its repeal of the pound law in
1983, directed the Department of Public Health to establish
regulations for licensure of research institutions using dogs or cats
for research or education. Under these regulations the state's
Society for the Prevention of Cruelty to Animals and the Animal Rescue
League have the authority to act as agents of the Department in
unannounced inspections of research facilities at least four times
annually. Furthermore, under the Massachusetts law amended in 1983,
the New England Antivivisection Society attained special police powers
enabling them, as agents of the Department, to arrest and detain any
person violating any law for the prevention of cruelty to animals.

Through passage of federal, state, and local regulations, animal
rights activists also are attempting to gain the right to examine all
research proposals to determine if the experiment, in their view, is
unnecessary or would cause the animal(s) pain. If so, they hope to
have the right to prohibit the experiment.

Animal rights activists support these activities through
publicity campaigns designed to influence public and legislative
opinion; arguments and assertions of activists regarding the validity
and performance of animal experiments have heightened public awareness
on the issue and created doubt and concerns about the necessity for
research with animals and about specific aspects of its conduct. Only
rarely do animal rights brochures or audiovisuals note that 75-90% of
lab animals used in research are not dogs or cats, but rodents.
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V. RESPONSE BY THE RESEARCH COMMUNITY TO ARGUMENTS RAISED BY ANIMAL
RIGHTS ACTIVISTS

The arguments advanced by animal rights activists in opposing the
use of animals in biamedical research follow the historic pattern and
are scientific, emotional, and philosophic. In debate, categorical
distinctions are rarely drawn and the arguments tend to became
camingled as part of a broad general attack on the use of animals in
research. However, each presents a separate set of issues and
questions that can best be understood by examining them separately.

A. Validity and Conduct of Animal Research

The scientific challenge raised by animal rights activists goes
to the heart of the issue by asking whether animal experiments are
necessary for scientific and medical progress and whether all the
experiments being performed and all the animals being used are
justified and required. Scientists insist that they are; animal
rights activists insist that they are not.

1. Biamedical Research. Scientists justify use of animals in
biomedical research on two grounds: the contribution that the
information makes to human and animal health and welfare, and the lack
of any alternative way to gain the information and knowledge. Animal
rights activists contest experiments that utilize animals on both
these grounds and assert that this practice no longer is necessary
because alternative methods of experimentation exist for obtaining the
same information.

In an appearance on the Today show in 1985, Ingrid Newkirk,
representing People for the Ethical Treatment of Animals (PETA)
stated: "If it were such a valuable way to gain knowledge, we should
have eternal life by now." This statement is similar in spirit to one
made in 1900 by an antivivisectionist who stated that, given the
number of experiments on the brain done up to then, the insane
asylums of Washington, D.C. should be empty.

Scientists believe that such assertions miss the point. The
issue is not what has not been accomplished by animal use in
biocmedical research, but what has been accamplished. A longer life
span has been achieved, decreased infant mortality has occurred,
effective treatments have been developed for many diseases, and the
quality of life has been enhanced for mankind in general.

One demonstration of the critical role that animals play in
medical and scientific advances is that 54 of 76 Nobel Prizes awarded
in physiology or medicine since 1901 have been for discoveries and
advances made through the use of experimental animals. Among these
have been the Prize awarded in 1985 for the studies (using dogs) that
documented the relationship between cholesterol and heart disease; the
1966 Prize for the studies (using chickens) that linked viruses and
cancer; and the 1960 Prize for studies (using cattle, mice, and
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chicken embryos) that established that a body can be taught to accept
tissue from different donors if it is inoculated with different types
of tissue prior to birth or during the first year of life, a finding
expected to help simplify and advance organ transplants in the future.
Studies using animals also resulted in successful culture of the
poliomyelitis virus; a Nobel Prize was awarded for this work in 1954.
The discovery of insulin and treatment of diabetes, achieved through
experiments using dogs, also earned the Prize in 1923.

In fact, virtually every advance in medical science in the 20th
century, from antibiotics and vaccines to antidepressant drugs and
organ transplants, has been achieved either directly or indirectly
through the use of animals in laboratory experiments. The result of
these experiments has been the elimination or control of many
infectious diseases-—smallpox, policmyelitis, measles—and the
development of numerous life-saving techniques—blood transfusions,
burn therapy, open-heart and brain surgery. This has meant a longer,
healthier, better life with much less pain and suffering. For many,
it has meant life itself. Often forgotten in the rhetoric is the fact
that humans do participate in biomedical research in the form of
clinical trials. They experience pain and are injured and in fact,
some of them die from this participation. Hence, scientists are not
asking animals to be "guinea pigs" alone for the glory of science.
Some medical breakthroughs accomplished through research with animals
are described in Table 1.

TABIE 1 Some Medical Advances Made Using Animals

PRE-1900 Treatment of rabies, anthrax, beriberi (thiamine
deficiency), and smallpox
Principles of infection control and pain relief
Management of heart failure

EARLY 1900s Treatment of histamine shock, pellagra, (niacin
deficiency) and rickets (Vitamin D deficiency)
Electrocardiography and cardiac catheterization

1920s Discovery of thyroxin
Intravenous feeding
Discovery of insulin -- diabetes control

1930s Therapeutic use of sulfa drugs
Prevention of tetanus
Development of anticoagulants, modern anesthesia and
neurcmuscular blocking agents

1940s Treatment of rheumatoid arthritis and whooping cough
Therapeutic use of antibiotics, such as penicillin,
aurecmycin and streptomycin
Discovery of Rh factor
Treatment of leprosy
Prevention of diphtheria
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1950s Prevention of poliomyelitis
Development of cancer chemotherapy
Open heart surgery and cardiac pacemaker

1960s Prevention of rubella
Corneal transplant and coronary bypass surgery
Therapeutic use of cortisone
Development of radioimmunocassay for the measurement of
minute quantities of antibodies, hormones and other
substances in the body

1970s Prevention of measles
Modern treatment of coronary insufficiency
Heart transplant
Development of non-addictive pain killers

1980s Use of cyclosporin and other anti-rejection drugs
Artificial heart transplantation
Identification of psychophysiological factors in
depression, anxiety and phobias
Development of monoclonal antibodies for treating
disease

Scientists feel that it is essential for the public to understand
that had scientific research been restrained in the first decade of
the 20th century as antivivisectionists and activists were then, and
are today urging, many millions of Americans alive and healthy today
would never have been born or would have suffered a premature death.
Their parents or grandparents would have died from diphtheria, scarlet
fever, tuberculosis, diabetes, appendicitis, and countless other
diseases and disorders.

Animal rights activists attribute advances in longevity and
health to public health measures and better nutrition. Scientists
agree that for a number of infectious diseases such as typhoid fever,
influenza and tuberculosis, such measures were important; however, for
most infectious diseases, improved public health and nutrition have
played only a minor role. This is clear when one considers the marked
reduction in the incidence of infectious diseases such as whooping
cough, rubella, measles and poliomyelitis. Despite advances in public
health and nutrition, eradication or control of these and most other
infectious diseases was not achieved until the development of vaccines
and drugs through research using animals. Further proof is provided
by the widespread prevalence of chicken pox. Virtually every child in
America still suffers from chicken pox because no vaccine is yet
available; continued experiments and testing with animals has recently
resulted in the development of a vaccine now undergoing clinical
trials. Many physicians have become concerned recently over pertussis
immunization resulting in some cases of brain damage. Only through
additional studies of pertussis vaccines will scientists be able to
eliminate these unpredictable events, and animals are imperative for
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these studies. Similarly, the development of a vaccine against AIDS
is dependent upon continued studies conducted in animals.

Animal use in biamedical research also has directly benefited
animals themselves. The most cbviocus benefits are the advances made
in veterinary medicine and surgery, such as the vaccines for rabies
and distemper and the recent development of a pill to protect against
heartworm, a painful and ultimately fatal affliction in dogs. In farm
animals, the control of hog cholera and tuberculosis and brucellosis
in cattle was accamplished through research with animals. Saome
breakthroughs in veterinary medicine attributable to research with
animals are shown in Table 2.

TABIE 2 SOME VETERTNARY ADVANCES MADE USING ANIMAIS

Immunization against distemper, rabies, parvo virus, infectious
hepatitis, anthrax and tetanus

Treatment for animal parasites

Orthopedic surgery for horses

Surgery to correct hip dysplasia in dogs

Experimental radiation techniques and immunotherapy for cancer in
dogs

Identification and prevention of brucellosis and tuberculosis in
cattle

Treatment of feline leukemia

Improved nutrition for pets

2. Behavioral Research. Of potentially even greater importance
to animals have been the lessons learned through behavioral research.
Behavioral research with animals in a laboratory setting has been a
particular target of animal rights activists, who claim that it
subjects animals to stress without producing meaningful results.
Behavioral scientists believe that discoveries made through
behavioral research may not only save the lives of individual animals
but. provide information necessary to save entire species from
extinction.

Most valuable have been the experiments that may help to save
species. For example, information gained through experiments begun 50
years ago on "imprinting"—the tendency of an animal to identify with
and relate to the first species it came into contact with--has been
used to train captive-born animals to relate to members of their own
species and has been important in helping condors to survive and
propagate in the wild. Animal studies are helping to save the musk ox
in Alaska from extinction. Research done on the sexual behavior of
animals threatened with extinction has led to successful reproduction
in captivity, a necessary step in restoring their numbers in the wild.
Some of this research is being conducted in the wild but much of it
can only be conducted in the laboratory.
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Behavioral research has also been of immense benefit to humans.
For example, fundamental information on how people learn was
discovered by experiments on animals in laboratories; the learning
principles and behavior modification therapies discovered or developed
through such experiments are today being used to treat conditions such
as anuresis (bed-wetting), addictive behaviors (tobacco, drugs,
alcohol), and campulsive behaviors such as anorexia nervosa.

Biofeedback techniques that have become a major means of
treatment for a number of conditions were developed
behavioral research with animals. The use of biofeedback enables
people to control what are normally autamatic body functions, such as
blood pressure, heart rate, and muscle tension. Biofeedback helps
cardiac patients reduce the risk of heart attack by controlling their
blood pressure, assists persons paralyzed with spinal injuries to
raise their blood pressure and permit them to sit up, and relieves the
discomfort of migraine headaches, insomnia, and low back pain. Many
of these afflictions had no effective treatment before biofeedback,
which was developed through studies of the nervous system of the rat.

Experiments on cats have enhanced the understanding of the corpus
callosum, a band of fibers that connects the left and right sides of
the brain needed for transfer of information from one side to
another. This finding, for which a Nobel Prize was awarded in 1981,
led directly to the development of new treatments for patients with
strokes, language disorders, brain damage, intractable epilepsy, and
other neurologic conditions.

One objection of animal rights advocates to behavioral research
is their belief that many tests are conducted merely to confirm or
prove long-accepted or cbvious concepts, such as that a child will
suffer when deprived of love or a parenting figure. However, what
appears to be an cbvious truth often proves to be false when subjected
to close scrutiny in experiments. This includes the idea that all
animals suffer when separated from a parent. In tests conducted over
a number of years with rhesus monkeys, scientists discovered that,
whereas some infants became withdrawn and anxious, others grew
stronger and showed fewer stress-related symptoms when exposed to new
or threatening situations. This has prompted new research into
possible genetic and physiologic reasons why people react differently
to stress and which types of persons are more likely to develop
conditions such as depression.

Other behavioral research utilizing animals is leading to a
deeper understanding of links between the mind and the body that may
have important ramifications for the prevention and treatment of
disease. Studies conducted with mice and monkeys have helped to
establish and explore the relationship between stress and conditions
such as heart disease, hypertension, and breakdowns in the immune
system that leave individuals vulnerable to disease. Such studies may
lead to an understanding of the nature of psychosomatic illnesses in
humans.
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B. Questions Regarding the Conduct of Research

Challenges regarding the necessity for certain types of experiments
and the way they are conducted represents another point of attack by
animal rights activists. The following answers by scientists are
given to questions posed by animal rights groups:

: 1. Does basic biamedical research have clinical value? The
purpose of basic biamedical research with animals is the same today as
it was for the early scientists: to increase the understanding of how
the body functions in health and disease. Thus, while such research
may not always have a direct clinical purpose, it does play a critical
role in the development of medical knowledge by increasing the
knowledge base essential for the conduct of experiments that do.

Basic research is the foundation for most important medical advances.
Progress in clinical medicine would rapidly diminish without basic
research using animals. Although it is true that basic research
experiments do not always produce positive results, it is not possible
to predict which ones will be productive. If it were, scientists
would not perform them.

One important aspect of both basic and applied research is the
discovery of the unexpected. Often, a research project will produce a
finding that has no relevance to the original purpose of the
experiment but will contribute to another line of inquiry or even lead
to a new discovery. This factor, known as serenmdipity, occurs with
both basic and applied research and it has been an important element
in many medical advances, such as the discovery of penicillin.

Another example is a natural antibiotic from the skin of frogs that
was discovered during an experiment involving the removal of eggs
from the frog through an incision in the skin; the investigators noted
that the skin of the frog was not infected with bacteria under
conditions highly favorable for bacterial growth and surmised that
some antibacterial substance must be present in the frog skin.

2. Are experiments needlessly licated? Criticism by animal
rights adherents is directed at three types of experiments: those
that are conducted for educational purposes; those that are conducted
merely to "prove the cbvious"; and those that repeat experiments
already conducted.

Fewer animals are used for education than for any other purpose.
They are used either to instruct students in courses such as
physmlogy or to teach technlques, such as surgery. The use of
animals in education varies from school to school and from program to
program, even within medical schools. Educators generally agree,
however, that students are better trained and patients better served
when the students are given "hands-on" experience with living tissue,
especially for training in surgery. Even the British, who otherwise
ban the use of animals for educational purposes, accept the necessity
of using animals under anesthesia to teach the techniques of

microsurgery.
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Animal rights activists also abject to the duplication of
experiments including those conducted for educational purposes and
those that have failed elsewhere. The performance of experiments when
the result is known in advance is a sound educational technique and is
employed in many fields that do not involve animals, such as
mathematics, physics, and chemistry. By utilizing an experiment in
which the result is known in advance, it can be determined whether the
experiment is performed correctly or incorrectly.

The criticism relating to the repetition of failed experiments
has same merit, scientists agree, and emphasizes the need to improve
communication among scientists in both the research and testing
commnities. Commercial firms that perform many of the testing
experiments, such as drug and chemical companies, have taken steps
both directly and through their trade associations to respord to this
need by establishing mechanisms for sharing of data and results among
firms. The creation of a camprehensive data bank for all research and
testing is a far more camplex undertaking, however, and an attempt by
a private firm to establish a limited system failed earlier this
decade.

A third reason for duplication of experiments is the requirement
of the scientific method for a new finding to be verified by
scientists in other laboratories before the finding can be considered
valid. Such replication is necessary and quite often uncovers a
mistake in technique or design or some other flaw in the original
experiments that will render it invalid.

Both econamic pressure and the peer review process used to
evaluate research proposals make the conduct of unnecessary
experiments unlikely. Research today involves intense campetition for
funding; for example, only about 25% of studies proposed to, and
approved by, federal agencies each year are actually funded.
Therefore, scientists on research evaluation camittees are not likely
to approve redundant or unnecessary experiments. Also, given the
competition for funds, scientists are unlikely to waste valuable time
and resources conducting unnecessary or duplicative experiments.

3. Are more animals used than needed? The number of animals
being used in biomedical research is not known. Animal rights
activists place the figure as high as 150 million, but such estimates
have no basis in any known data. An authoritative estimate was made
by the Office of Technology Assessment (OTA) in its report for
Congress: Alternatives to Animal Use in Research Testing and
Education. The OTA examined data from both public and private sources
and estimated that, for 1982 and 1983, the rumber of animals used in
laboratory experiments in the United States was between 17 and 22
million. The overwhelming majority of these animals were rats and
mice especially bred for that purpose. In its report, the OTA
estimated the number of rats and mice used in 1982 and 1983 was 12.2
to 15.2 million each year, or about 75-90% of all animals used. The
figures for other species were: 2.5 to 4 million fish; 100,000 to
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500,000 amphibians; 100,000 to 500,000 birds; 500,000 to 550,000
rabbits; 500,000 to 520,000 guinea pigs; approximately 450,000
hamsters; 182,000 to 195,000 dogs; 55,000 to 60,000 cats; and 54,000
to 59,000 primates.

The OTA drew no conclusion on the trend in animal use. Surveys
conducted by the Institute of Laboratory Animal Resocurces of the
National Research Council indicate that the number of animals being
used may be decreasing. In its 1978 survey, the Institute estimated
the total was 20 million, a 40% reduction fram the nmumber noted in
its 1968 survey.

The National Academy of Sciences, with the assistance of the
National Institutes of Health, is conducting an in-depth study on the
use of animals in research. One aspect of the study will be to
develop better data on the amount of research being conducted and the
nurber of animals being used. Results of the study are expected to be
published in 1988.

Efforts are being made to reduce the number of animals being used
and to ensure that those used represent the minimum possible.
Congress, in passing the Health Research Extension Act in 1985,
instructed the National Institutes of Health to assure that scientists
are trained in methods to reduce the number of animals used in
experiments. The OTA identified a number of approaches, including the
sharing of animals or their tissues; the use of common or historical
"controls" (the animals to which experimental animals are campared);
improved designs of experiments; and wider use of existing data bases.

Efforts also are being made to reduce the number of animals used
in, and perhaps eventually to abolish, the lethal dose test (LDgg)
that long has been used to determine the toxic levels of chemicals.
In the test, a series of doses of a chemical is administered to 30 to
100 animals, usually rats or mice, and the IDgy point is reached when
one-half of the animals die. Although never specifically required by
the government, the test has become the standard measuring tool for
submissions for Food and Drug Administrations (FDA) approval of drugs
and for meeting certain requirements of the Envirommental Protection
Agency (EPA) and the Consumer Product Safety Commission. The FDA has
declared that it does not require that data be based on the IDg; test
for approval and the EPA has established circumstances in which the
test can be replaced by a "limit" test that used far fewer animals (4
to 10) to test for toxicity. Elimination or reduced use of the IDg
test would spare many animal lives.

C. Emctional Issues
The emotional appeals made by animal rights activists are often
directed toward the use of apes and monkeys in experiments, the pain

and death associated with animal experimentation, and what they assert
is the abuse that animals are subjected to by scientists.
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1. Use of Primates. Although animal rights activists abject to
the use of all animals in experiments, they make a special plea and
have shown a particular interest on behalf of the nonhuman primates.
Many of the sit-ins, demonstrations, and raids on laboratories have
been directed at primate research centers. The argument they advance
is that, because apes and monkeys are so much like man, they
experience suffering much as man does and this should exempt them from
use in experiments, just as it does man. Even keeping them in cages
for long periods or isolating them from others of their kind is both
cruel and destructive to psychological well-being, the activists

argue.

Scientists argue that it is this very factor—their similarity to
man—that makes apes and monkeys so valuable to research and their
use in same experiments indispensable. Apes and monkeys have both
strong physiologic and strong behavioral similarities to man. They
are susceptible to many of the same diseases and have similar immune
systems. They also possess intellectual, cognitive, and social
organizational skills far above those of other animals, and these
characteristics have made them invaluable in research related to
language, perception, and visual and spatial skills. Primates are
used in experiments in relatively few numbers——approximately one-half
of 1% of all animals used. However, their contributions to both
biological and behavioral sciences have been numerous, significant,
and in some cases crucial, as with poliomyelitis and hepatitis.

Primates played three different roles in the development of the
poliomyelitis vaccines, all of them essential. Although many studies
on poliomyelitis in humans were conducted in the late 19th century,
the cause of the disease remained unknown until scientists were able
to transmit the virus to monkeys in 1908. There followed many years
of research with primates until scientists were able, in the early
1950s, to grow the virus in human cell cultures and development of a
vaccine became possible. At that point, to ensure the safety and
effectiveness of the vaccines, tests were conducted with monkeys. To
produce the vaccines in pure form in great quantities, it was
necessary to use kidney tissue taken from monkeys. Today, the use of
the monkey kidney tissue is no longer necessary because vaccines now
are produced through self-propagating cells——an alternative to the use
of animals developed through appropriate research.

In current biomedical research, monkeys are useful in studies to
examine the causes of high blood pressure. This is because the
natural hormones that control blood pressure in man and other
primates are identical, in contrast to other animals in which they are
dissimilar. Researchers also are using the monkeys to examine the
genetic transmission of high blood pressure. Research with rhesus
monkeys and chimpanzees led to the development of a vaccine, derived
from human plasma, to combat hepatitis B infection. Infection with
hepatitis B is estimated to cost, directly and indirectly, more than
$1 million a day in this country. Green monkeys served as the animal
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model for the successful development of the drug, acyclovir, that has
proved to be effective in treating genital herpes.

Rhesus monkeys may also hold the key to developing an
understanding of Parkinson's disease, a neurologic disorder that
destroys brain cells and afflicts older persons with palsy and rigid
muscles. Monkeys treated with a drug that destroys specific cells in
the same area of the brain affected by Parkinson's disease not only
exhibited all the symptams of the disease but also responded well to
doses of levodopa, a drug used to treat the disease. Scientists are
hopeful that this new line of research will provide the information
necessary to understand why and how Parkinson's disease occurs.
Recent experiments with monkeys have resulted in the development of a
new surgical procedure that shows great promise in treating patients
with Parkinson's disease.

The chimpanzees may play a critical role in developing a therapy
for AIDS. Medical researchers note that, in contemporary medicine,
AIDS is the first infectious disease that is virtually 100% fatal.

The chimpanzees has been the only animal that scientists have been
able to infect with the AIDS virus. To date, none have developed the
disease, leading some animal rights activists and even some scientists
to question its value in the research. However, the fact that
chimpanzee do not become ill may in itself provide a clue to cambating
the disease if the reason can be discovered through research.

Primates will be vitally important in the development and testing of
vaccines for AIDS. Recently a prominent AIDS researcher at the
National Institutes of Health commented that the difficulty of
procuring animals for experiments with the AIDS virus may
significantly slow the development of effective drugs and vaccines.

He attributes these problems directly to the efforts of animal rights

groups.

Chimpanzees and other primates also have been important in
behavioral research. Recent studies of how chimpanzees learn language
are helping therapists to teach severely retarded children and adults
to communicate through the use of a language based on geametric
symbols in which each symbol represents a word and is printed by
pressing keys on a video display keyboard.

Both the primate research community and Congress have been
sensitive to the concerns expressed by animal rights activists and
others over the psychological well-being of primates kept in
laboratories and have taken steps to respond to them. The amendments
to the Animal Welfare Act passed in 1985 require the Department of
Agriculture, which is the federal agency responsible for enforcing the
law, to establish standards to create a physical enviromment adequate
to pramote the psychological well-being of primates. Even prior to
passage of the law, a number of primate centers and research
laboratories took action on their own to create such an enviromment.
At some facilities this has included the creation of outdoor areas
with play equipment for young apes and the pairing of animals in
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larger indoor cages for companionship and social interaction. At the
Yerkes Regional Primate Research Center in Atlanta, Georgia, indoor-
outdoor enclosures are provided for small groups of primates and large
outdoor enclosures are provided for large social groups of animals.
These social enclosures contain equipment on which animals may swing,
play or just sit. In addition, young primates that need nursing care
usually live in groups and have cloth swings, toys and other devices
to manipulate.

2. Animal Pain and Abuse. Animal rights advocates assert that
most biomedical research conducted with animals causes severe pain and
that many animals used in experiments are abused either deliberately
or through indifference. In fact, scientists respond, most
experiments today do not involve pain, most animals used in
experiments do not suffer pain, and the degree of pain that is
inflicted during some experiments has been greatly reduced through the
establishment of rules for the humane conduct of experiments and the
development of new types of instruments and techniques that sometimes
can preclude the need for animal experiments. These include
noninvasive imaging techniques, microinstrumentation, fiber optics,
and the laser, among others. Many of these techniques were developed
in part through experiments with animals.

The fact that most experiments do not expose animals to pain was
confirmed by a report issued by the Department of Agriculture in
1984. The Department found that 61% of animals were used in
experiments that did not expose them to painful procedures. Ancther
31% were used in experiments that would subject them to pain but only
after they received anesthesia or pain-relieving drugs. The remaining
8% were not protected from pain because this would have interfered
with the purpose of the experiment. It is important to note that the
perpetrators of a recent break-in at the University of Oregon stated
in a letter to the press that no Department of Agriculture violations
were found.

In any expe.rlment in which an animal is likely to suffer pain,
federal law now requires that a veterinarian be consulted in the
planning of the experiment and that anesthesia, tranquilizers, and
analgesics be used except when they would interfere with the purpose
of the experiment. In experiments in which the animals are not
protected from pain, it is often because pain itself is the subject
under study. These experiments are conducted to understand the basis
of pain and to develop methods to negate or control pain. Chronic
pain is one of the most costly health problems in America; in addition
to the suffering it causes, it costs an estimated $50 billion a year
in direct medical expenses, lost productivity, and income.

Recent research has disclosed specific pathways in the brain that
strongly resist pain, and that the brain produces its own painkillers.
With this knowledge, scientists are trying to develop nonaddictive
painkillers. After experiments with animals had shown that use of
stimulating electrodes could reduce or inhibit pain, electrodes are

25




now being implanted in specific parts of the brain of persons
suffering from chronic pain. By activating the electrodes with radio
transmitters, a number of patients have experienced long periods of
relief. This understanding of the brain could never have been
achieved without the use of animals, for such experiments could never
have been performed initially on human beings. Most such experiments
cause little pain because direct brain manipulation is not felt by the
animal.

There is no question that some experiments cause pain to the
animals used. Experiments, such as those on head trauma, may leave
animals injured or disabled in same fashion, usually because such
experiments are designed to cbserve the effects of these injuries over
a period of time and the adjustment of the animal to injury.
Scientists feel these experiments are critical to develop treatments
for nerve or muscle damage and brain injury.

Animal rights activists often cite such experiments as examples
of abuse of animals by researchers and have displayed photographs of S
animals used in such experiments as evidence. Scientists insist that
a distinction must be drawn between pain or impairment that is a
necessary part of an experiment and that which constitutes abuse.
True abuse results from neglect or malicious mistreatment of animals
and is rare. Most scientists do not mistreat animals and would prefer
not to use animals at all if that were possible. In fact, mistreated
or stressed animals do not make good research subjects, particularly
in behavioral research.

More than 300,000 Americans suffer severe traumatic injuries
each year from car accidents and other causes that leave them
permanently disabled. If experiments seeking a better understanding
of these injuries and ways to treat them are banned because the pain
they inflict on animals is considered to be abusive, those and future
victims will have to live without hope of improvement in their
condition, for there is no other way to gain the knowledge and

understanding necessary to help them.
D. Altermatives to Use of Animals in Research and Testing

Among all the issues raised by animal rights activists, that of
"alternatives" has probably caused the most confusion. The reason for
that, say scientists, is the misrepresentation and misunderstanding
that has been created regarding what is possible. The concept of
alternatives was first introduced in 1959 by two British scientists
and was defined in terms of what has became known as the Three R's—
refinement, reduction and replacement. In their book, The Principles
of Humane Experimental Techniques, W.M.S. Russell and R.L. Burch
contended that humane research techniques require scientists to work
toward refinement of techniques to reduce potential suffering, toward
reduction in the number of animals needed, and, where possible,
toward replacement of animals by non-animal techniques.
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In the present debate, the focus is on the last of these—
replacement—as animal rights activists have insisted that certain
experimental methods that investigators have developed can be used in
lieu of animal experiments. Thus, as used in the debate, the word
"alternatives" has became virtually synonymous with the word
"substitutes" and animal rights activists have tended to focus on
two: in vitro research (cell, tissue, and organ cultures) and
computer simulation of biological systems in the form of mathematical
models.

Both of these methods play important roles in bicmedical research
and have allowed the performance of experiments not possible with
animals. In addition, both have avoided the need to use animals in
same stages of research. However, they cannct serve, either
individually or in combination with any other research method, as
total replacement for use of live animals in experiments, for they
cannot reproduce exactly the intact biological system provided by
live animals. Each method suffers from at least same inherent
deficiency.

The technology and use of cell cultures has grown dramatically
during the past 20 years, making possible the performance of
experiments that were previously impossible. Cells in isolation,
however, do not act or react the same as cells in an intact system.

As the Congressional Office of Technology Assessment noted in a report
it prepared for Congress, Alternatives to Animal Use in Research,
Testing, and Education: "... isolated systems give isolated results
that may bear little relation to results obtained from the integrated
systems of whole animals."

The same is true of tissues and organs placed in cultures. In
addition, scientists point out, tissue and organs are difficult to
nourish and maintain and tend to disintegrate autamatically or lose
their ability to function when maintained in cultures for long
periods.

Computer simulations, often promoted as the great hope of the
future by animal rights activists, have been invaluable in developing
or suggesting new lines of scientific inquiry and in developing new
mechanisms or techniques. However, both computers and computer
simulations have inherent limitations that make it unlikely that they
will ever totally replace animals in experiments. One of these
limitations is the nature of simulation. The validity of any model
depends on how closely it resembles the original in every respect.
Much about the body and the various biological systems of humans and
animals is not known. For example, how the body breaks down each
chemical or drug or the manner in which brain cells transmit the
sensory signals that create vision are not known: therefore, they
cannot be programmed into any model. Until full knowledge of a
particular biological system is developed, no model can be constructed
that will in every case predict or accurately represent the reaction
of the system to a given stimulus.
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As the OTA report notes with respect to behavioral research: "To
construct a caomputer simulation that would fully replace the use of a
live organism in behavioral research should require knowing everything
about the kehavior in question, which in turn would eliminate the need
for camputer simulation for the research proposed." That observation
is equally valid for all biomedical research.

No other method of study can exactly reproduce the
characteristics and qualities of a living intact biological system or
organism. Therefore, in order to understand how such a system or
organism functions in a particular set of circumstances or how it will
react to a given stimulus, it becames necessary at same point to
conduct an experiment or test to find out. There simply is no
alternative to this approach and therefore no altermative to using
animals for most types of health related research.

In their zeal to promote the concept of alternatives, some
animals rights organizations introduced legislation in several
sessions of Congress that would have required that 30% to 50% of the
funds allocated for biomedical research by the National Institutes of
Health be spent on the development of alternatives. Scientists feel
that this is the wrong way to develop alternative methods of research.
The best way to develop alternatives is through the conduct of basic
bioclogical research. Again, as the OTA report noted: "Basic
biomedical research at all levels, some of it involving live animals,
will continue to provide the new knowledge required to improve
existing simulations and develop models where no satisfactory one
exists." To divert funds away from basic research to fund special
programs for the development of alternatives could have the ironic
effect of delaying that development.

Congress did not pass the bill to divert funds. However, it did
make a conmitment to the search for alternmatives in the Health
Research Extension Act passed in 1985. This bill requires the
National Institutes of Health to establish a plan for conducting,
evaluating, and disseminating research to train scientists in methods
of bicmedical and behavioral experimentation that do not require the
use of animals, methods that reduce the number of animals, and methods
that produce less pain and distress than those currently in use.

One testing procedure for which a concerted effort to develop an
alternative has been made is the Draize test in which chemicals and
other substances are sprayed into the eyes of rabbits to determine
potential toxic effects. This test, which can cause pain and
blinding, has been the special target of one particular animal rights
group and through its efforts several million dollars have been
contributed by cosmetics companies, foundations, and animal welfare
organizations to seek substitute tests. Although attempts are being
made by scientists to limit the use of this test and scme
alternatives seem promising, no adequate replacements have yet been
devised that would provide accurate information to protect the public
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from toxic new drugs, household products, and other chemicals. Work
is continuing in this area.

Improvements in techniques or the development of alternatives
that have reduced the need for research animals resulted in large part
from studies using animals. Scientists note that it was research
scientists themselves who first developed both the concept and models
being pramoted by animal rights activists, and the development and
refinement of such models continues today; they agree that this is
sound public policy. They also recognize that no animal research
program can be considered humane unless it includes a comitment to
employ alternative methods whenever possible. What scientists are
concerned about and wish to avoid are policies or efforts that are
built on misunderstanding or misrepresentation as to what is possible.
Unfortunately, that appears to be occurring. Popular expectations for
the use of alternmatives outdistance actual performance. This can be
attributed, at least in part, to the expectations and false hopes
raised by animal rights activists.

VI. IEGISIATIVE AND REGUIATORY ACTIVITIES OF ANIMAL CAUSE
ORGANIZATIONS

Moving in the wake of, and using the agitation and publicity
generated by the militant and terrorist animal rights activists,
animal welfare and animal rights organizations have been able to
convince Congress to adopt new legislation. These laws and
regulations establish standards for, and govern the treatment of
research animals. These same groups have persuaded a number of state,
county, and municipal legislatures to pass laws to prohibit the
release of animals (primarily dogs and cats) from public pounds to
researchers.

A. Animal Care laws

Animal welfare and animal rights activists have sought the
adoption of federal laws and regulations to establish standards for
the care and treatment of animals used in experiments. They have been
largely successful in these efforts. Scientists strongly support
setting standards for the proper care and treatment of laboratory
animals. They point out that it was the research commnity itself
that first developed the concept and principles of humane treatment at
the turn of the century and established the first formal gquidelines
for the humane use of research animals through the National Institutes
of Health in 1963. Their concern is with setting standards that are
unnecessarily rigid and prohibitively expensive to implement and with
establishing a monitoring system that diverts significant time and
money from the conduct of research. All of these, they fear, are
happening today.

Historically, the concept of humane treatment was directed toward
the pain endured by animals only during the performance of an
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experiment or as a consequence of it. However, in recent years, the
concepts have been expanded to embrace all the care and treatment
given to an animal before, during, and after an experiment or test.
It is this expanded concept that has formed the basis of most of the
federal legislation and regulations adopted during the past 20 years
and particularly within the past three years.

Beginning in 1985, both the National Institutes of Health and
Congress established specific and stricter requirements for the care
and treatment of all animals used in federally funded research. The
NIH guidelines must be used by all researchers who receive funding
from NIH and a number of other federal agencies.

These regulations require the appropriate use of pain-relieving
drugs, veterinary care, and euthanasia on all animals used in
experiments and set detailed and specific requirements regarding cage
sizes, feeding and watering, lighting, and sanitation for animals kept
in laboratories. To ensure that the guidelines are adhered to, each
research institution is required to establish an animal care
oversight committee to supervise all the procedures involving animals,
including regular inspections of animal housing areas, and to review
all protocols to ensure compliance. This comittee must be composed
of at least one veterinarian, one non-scientist, and one person not
affiliated with the institution.

In 1985, Congress passed the Health Research Extension Act, which
is actually an amendment to the Public Health Service Act of 1978.
This act made the NIH voluntary guidelines law. In the same year,
Congress passed amendments to the Animal Welfare Act that required
the establishment of a physical enviromment to promote the
psychological well-being of primates, provided for the physical
exercising of dogs, and specified that there be research on
alternative methods of experimentation.

Scientists support the intent and purpose of these laws but are
concerned about their impact on the conduct of research and the
manner of their implementation. Many institutions already meet the
requirements or have taken steps to conform in every detail; however,
to bring all laboratories in the country immediately into strict
conformance with rigid standards set by the laws and guidelines would
require an estimated expenditure of close to half a billion dollars.
In a time of budget constraint, those funds could only come from
diversion from the monies allocated to research itself.

Scientists also are concerned about the potential impact on
research that the amendments presently being considered for
implementation as part of the Animal Welfare Act would have. One
would require that the animal care comittees enforce the act by
regularly inspecting the laboratory of each researcher in the
institution for compliance with the law. Animal care committees do
not have the manpower or administrative or financial resources to
carry out this directive.
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Another major concern expressed by scientists is that the
proposed implementation guidelines make no allowance for the
differences in the size of research institutions, the kinds of
research being conducted, or the types of animals being used. There
is also concern about the increasing effort of animal rights activists
tobeccxnemembexsofinstitutionalanhnalcarecarmitteesa:ﬂto
convince local govermmental bodies to form animal research oversight
comnittees. The fear among scientists is that animal rights activists
would disrupt the work of institutional animal care camittees and/or
gain control of local animal research oversight camittees and, given
their philosophy, would deny most proposed experiments.

B. Pourd Iaws

Pound animals are used in experiments for both scientific and
economic reasons. Many experiments require the use of what are known
as "purpose-bred" animals--those bred for a particular trait or whose
genealogy or physiology must be known in order for the experimental
results to be valid. Such animals are bred and sold by professional
dealers. Other experiments can be conducted with what are known as
"random source" animals whose ancestry and physiologic history are not
known. Such animals are preferable in some experiments because their
unknown and varied backgrounds approximate that found among a human
population. One source of such animals has been pounds.

During the past 10 years, the passage of laws to ban the use of
animals obtained from public pounds or private shelters in laboratory
experiments has been the issue of highest priority to many animal
welfare organizations. For these organizations, the passage of such
laws has been an end in itself and is inspired by a concern that lost,
abandoned, or surrendered pets might become experimental subjects in a
research laboratory. In recent years, they have been joined by animal
rights organizations who have seen the issue as a device for uniting
the movement and as a tactic to reduce or restrict the performance of
experiments.

All 50 states and most cammunities have same form of law
requiring the seizure, detention, and humane destruction of stray or
unclaimed animals. The stated purpose of these laws is to protect
human health and safety. Under these laws, each year between 10 and
15 million animals are taken in by pounds in the United States. Most
ofﬂueseareani:ralstunxedinbyﬂmeirmmersorareabanioned
strays. If unclaimed within a specified time, usually several days,
the animals are killed by the pound. This delay has been built into
the laws to protect any lost pet that gets picked up. Few animals are
released to a researcher or put to death unless this time has elapsed.
The number of animals released to researchers represents less than 2%
ofthemmberp.:ttodeathinpoundsead)year.

State, county, and municipal laws vary in their provisions for
releasing animals to research laboratories. Among the states, many
have no specific provision at all and, unless prohibited by local
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statute, pound animals in these states are generally released to
laboratories. A number of other states have specific provisions
requiring the release of animals to laboratories. These provisions
were generally adopted in the 1950s when scientific research began to
burgeon and a ready supply of animals was needed.

In response to the activities of the animal welfare and animal
groups rights that began in the late 1970's, a mumber of states,
particularly those in the East, have passed or have considered laws
to restrict or ban the use of animals taken fram pounds or shelters
in laboratory experiments. Some states prohibit the use of pound
animals obtained within the state but permit their importation fram
other states. The most camprehensive pound law adopted by
Massachusetts, bans the use of pound animals irrespective of source.

The use of pound animals reduces the expense of conducting
experiments. Animals cobtained from commercial sources cost from two
to five times more than animals obtained from pounds. With its ban on
the use of all pound animals, it is estimated that the additional cost
of conducting experiments in Massachusetts will be $6 million a year.
If funds to cover the increased expense are not forthcoming from some
source, many experiments that should be conducted will be abandoned.
Even in those states that permit the importation of pound animals from
other states, scientists point out that the effect of the laws is to
increase the costs of conducting experiments because of the expense of
purchase and transportation. A ban on the use of pound animals
nationally would add millions each year to the cost of conducting
research.

Another effect of these laws, scientists note, is to cause
additional animals to lose their lives. When animals from pounds
are not available, other animals must be used. Since animals may be
put to death at the completion of an experiment, this means that two
animals die instead of one——the experimental animal and the unclaimed
pound animal.

Scientists also question whether these laws really represent what
the people want. No evidence exists that the majority of pet owners
giving their animals to pounds cbject to the use of these animals for
research. Although many state and local legislative bodies, under
strong pressure from animal cause groups have restricted or banned
the use of pound animals, in communities or counties where the issue
has been put on the ballot for decision by referendum, the voters have
chosen not to adopt such a ban.

VII. PHITIOSOPHIC AND MORAL ISSUES

The goal of improved animal welfare, scientists say, may
represent only a part of the agenda of the animal rights movement. In
the view of some scientists, published statements and public positions
used by animal rights activists are motivated by an anti-science and
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anti-technology philosophy. Disaffection with modern society and the
rapid changes associated with the growth and development of
technology appear to be factors which underlie these attitudes.

The philosophical issue posed by the animal rights movement is
derived largely from the philosophy of Peter Singer: whether animals
have rights. Much time and many words have been spent arguing this
question during the past 10 years. As with all philosophical debate,
the issue can only be resolved on the basis of assumptions. If one
accepts, as Singer and other animal right advocates do, that all forms
of animal life possess qualities in cammon that endow them with
equivalent moral status to man, then it can be argued logically that
all have equivalent rights to man which much be recognized and
enforced by law. If, on the other hand, one believes that only forms
of life that possess a moral sense or same other attribute that only
humans possess can have rights, as same have argued, then animals
cannot be said to have rights.

Same within the animal rights movement, notably American
philosopher, Tom Regan, have shifted away from the concept of rights
(as has Singer himself to some degree) and advanced the argument that
it is precisely because animals are inferior to man that they are
entitled to and should be given the same consideration as "moral
patients" (ie, that given to human babies and the mentally
incompetent). Man, as the superior and rational being, has the moral
cbligation to protect them and not to abuse them or to use them
against their own interests, say these animal rights advocates.

This may shift the question from one of rights to be claimed by
animals to one of responsibilities to be met by man, but it does not
avert the central issue: whether man can rightfully use animals
against their own individual interests for his own benefit. As with
most moral issues, the question has another side. Does man, in light
of the consequences, have the right NOT to use animals in experiments?

How humane or moral is it, to deprive the human victims of
Alzheimers disease, stroke, disabling injury, heart disease, cancer,
and countless other diseases or disorders, of hope, knowing that the
solution to these problems that afflict a large and growing
proportion of the population can only be solved or lessened through
the conduct of biomedical research with animals? To many scientists,
that is the real moral issue. Sometimes it is necessary to inflict
pain or to sacrifice the life of an animal in the laboratory to avoid
or eliminate suffering and pain—or even save a greater number of
human and animal lives.

Many primates suffered and died in the process of developing the
vaccines for poliomyelitis, but because they did, the number of
poliomyelitis cases in the United States alone declined from 58,000
in 1952 to four in 1984. Results on a world wide basis are equally
impressive. That means that in each of the intervening years and for
every year in the future, thousands of human beings have not, do not,
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and will not spend their lives in wheelchairs or walking in braces or
lie trapped and suffering in iron lungs. Given these results,
scientists and other defenders of animal use in biomedical research
might ask whether the use of those primates served a moral purpose?
The answer given by most people would be a resounding yes.

VITI. OONCIUSION

The activities and arguments of animal rights and animal welfare
activists and organizations present the American people with same
fundamental decisions that must be made regarding the use of animals
in biomedical research.

The fundamental issue raised by the philosophy of the animal
rights movement is whether man has the right to use animals in a way
that causes them to suffer and die. To accept the p}ulosophlcal and
moral viewpoint of the animal rights movement would require a total
ban on the use of animals in any scientific research and testing. The
consequences of such a step were set fort'hbytheOI‘A.mltsreportto
Congress: "Implementation of this option would effectively arrest
most basic biomedical and behavioral research and toxicological
testing in the United States." The economic and public health
consequences of that, the OTA warned Congress, "are so unpredictable
and speculative that this course of action should be considered

dangerous."

No nation and no jurisdiction within the United States has yet
adopted such a ban. Although, as noted earlier, laws to ban the use
of animals in biocmedical research have been introduced into a number
of state legislatures, neither a majority of the American people nor
their elected representatives have ever supported these bills.

Another aspect of the use of animals in biomedical research that
has received little consideration is the economic consequences of
regulatory change. Clearly, other nations are not curtailing the use
of animals to any significant degree. Some of these, like Japan, are
major oompetltors of the United States in biaomedical research. Given
the economic climate in the United States, our massive trade
imbalance and our loss of leadership in many areas, can the United
States afford not to keep a leading industry, i.e., biomedical
science, developing as rapidly as possible? Many nations are in
positions to assume leadership roles, and the long term econcmic
impact on our citizens could be profound. This economic impact would
be expressed in many ways, not the least of which would certainly be a
reduction in the quality and number of health services available for
people who need them.

Through polls and by other means, the American people have
indicated that they support the use of animals in research and
testing. At the same time they have expressed a strong wish that the
animals be protected against any unnecessary pain and suffering. The
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true question, therefore, is how to achieve this without interfering
with the performance of necessary research. Scientists already camply
with a host of federal, state, municipal, and institutional guidelines
and laws. However, in this era of cost contaimment, they fear that
overregulation will become so costly that research progress will
suffer. Scientists emphasize that a reasonable balance must be
achieved between increased restrictions and increased cost.

What must be recognized, say scientists, is that it is not
possible to protect all animals against all pain and still conduct
meaningful research. No legislation and no standard of humane care
can eliminate this necessity. The only alternative is either to
eliminate the research, as animal rights adherents urge, and forego
the knowledge and the benefits of health-related research that would
result, or to inflict the pain and suffering on human beings by using
them as research subjects.

The desire by animal welfare proponents to ensure maximum comfort
and minimal pain to research animals is understandable and appeals to
scientists, the public, and to legislators. But what also must be
recognized and weighed in the balance is the price paid in terms of
human pain and suffering if overly protective measures are adopted
that impede or prevent the use of animals in bicmedical research.

In short, the American people should not be misled by emotional
appeals and philosophic rhetoric on this issue. Biomedical research
using animals is essential to continued progress in clinical medicine.
Animal research holds the key for solutions to AIDS, cancer, heart
disease, aging and congenital defects. In discussing legislation
concerning animal experimentation, the prominent physician and
physiologist, Dr. Walter B. Cannon, stated in 1896 that "... the
antivivisectionists are the second of the two types Theodore Roosevelt
described when he said, 'Common sense without conscience may lead to

crime, but conscience without common sense may lead to folly, which is
the handmaiden of crime.'"

The American Medical Association has been an outspoken proponent
of biomedical research for over 100 years, and that tradition
continues today. The Association believes that research involving
animals is absolutely essential to maintaining and improving the
health of the American people. The Association is opposed to any
legislation or regulation that would inappropriately limit such
research, and actively supports all legislative efforts to ensure the

continued use of animals in research, while providing for their humane
treatment.
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The humane study of animals in precollege
education can provide important learning ex-
periences in science and ethics and should be
encouraged. Maintaining classroom pets in pre-
school and grade school can teach respect for
other species, as well as proper animal husbandry
practices. Introduction of secondary school stu-
dents to animal studies in closely supervised set-
tings can reinforce those early lessons and teach
the principles of humane care and use of animals
in scientific inquiry. The National Research Coun-
cil recommends compliance with the following
principles whenever animals are used in pre-
college education or in science fair projects.

PRINCIPLE 1

Observational and natural history studies that
are not intrusive (that is, do not interfere with an
animal’s health or well-being or cause it discom-
fort) are encouraged for all classes of organisms.
When an intrusive study of a living organism is
deemed appropriate, consideration should be
given first to using plants (including lower plants
such as yeast and fungi) and invertebrates with no
nervous systems or with primitive ones (including
protozoa, planaria, and insects). Intrusive studies
of invertebrates with advanced nervous systems
(such as octopi) and vertebrates should be used
only when lower invertebrates are not suitable
and only under the conditions stated below in
Principle 10.

PRINCIPLE 2

Supervision shall be provided by individuals
who are knowledgeable about and experienced

Principles and Guidelines for the Use

with the health, husbandry, care, and handling
of the animal species used and who understand
applicable laws, regulations, and policies.

PRINCIPLE 3

Appropriate care for animals must be provided
daily, including weekends, holidays, and other
times when school is not in session. This care
must include

a. nutritious food and clean, fresh water;

b. clean housing with space and
enrichment suitable for normal species
behaviors; and

c. temperature and lighting appropriate for
the species.

PRINCIPLE 4

Animals should be healthy and free of diseases
that can be transmitted to humans or to other
animals. Veterinary care must be provided as
needed.

PRINCIPLE 5

Students and teachers should report
immediately to the school health authority all
scratches, bites, and other injuries; allergies; or
illnesses.

PRINCIPLE 6

Prior to obtaining animals for educational
purposes, it is imperative that the school develop
a plan for their procurement and ultimate dispo-
sition. Animals must not be captured from or
released into the wild without the approval of the
responsible wildlife and public health officials.
When euthanasia is necessary, it should be per-
formed in accordance with the most recent rec-
ommendations of the American Veterinary Medi-
cal Association’s Panel Report on Euthanasia (Jour-
nal of the American Veterinary Medical Association,



188[3]:252-268, 1986, et seq.). It should be
performed only by someone trained in the
appropriate technique.

PRINCIPLE 7

Students shall not conduct experimental
procedures on animals that

a. are likely to cause pain or discomfort or
interfere with an animal’s health or
well-being;

b. induce nutritional deficiencies or
toxicities; or

c. expose animals to microorganisms,
ionizing radiation, cancer-producing
agents, or any other harmful drugs or
chemicals capable of causing disease,
injury, or birth defects in humans or
animals.

In general, procedures that cause pain in humans
are considered to cause pain in other vertebrates.

PRINCIPLE 8

Experiments on avian embryos that might
result in abnormal chicks or in chicks that might
experience pain or discomfort shall be terminated
72 hours prior to the expected date of hatching.
The eggs shall be destroyed to prevent inadvertent
hatching.

PRINCIPLE 9

Behavioral conditioning studies shall not
involve aversive stimuli. In studies using positive
reinforcement, animals should not be deprived of
water; food deprivation intervals should be appro-
priate for the species but should not continue
longer than 24 hours.

PRINCIPLE 10

A plan for conducting an experiment with
living animals must be prepared in writing and

approved prior to initiating the experiment or
to obtaining the animals. Proper experimental
design of projects and concern for animal welfare
are important learning experiences and contribute
to respect for and appropriate care of animals.
The plan shall be reviewed by a committee
composed of individuals who have the knowledge
to understand and evaluate it and who have the
authority to approve or disapprove it. The written
plan should include the following:

a. astatement of the specific hypotheses or
principles to be tested, illustrated, or
taught;

b. asummary of what is known about the
subject under study, including
references;

c. ajustification for the use of the species
selected and consideration of why a
lower vertebrate or invertebrate cannot
be used; and

d. adetailed description of the methods
and procedures to be used, including
experimental design; data analysis; and
all aspects of animal procurement, care,
housing, use, and disposal.

EXCEPTIONS

Exceptions to Principles 7-10 may be granted
under special circumstances by a panel appointed
by the school principal or his or her designee.
This panel should consist of at least three individ-
uals, including a science teacher, a teacher of a
nonscience subject, and a scientist or veterinarian
who has expertise in the subject matter involved.!
At least one panel member should not be affili-
ated with the school or science fair, and none
should be a member of the student’s family.

April 1989

! In situations where an appropriate scientist is not available

to assist the student, the Institute of Laboratory Animal Re-
sources (ILAR) might be able to provide referrals. Write to ILAR,
National Research Council, 2101 Constitution Avenue, NW,
Washington, DC 20418, or call (202)334-2590.




Live demonstrations and experiments involving
animals in precollege education are valuable ways
to excite children about science. ILAR believes
that the judicious use of animals in these settings
should continue, as long as it is appropriately
planned and supervised and does not interfere
with an animal’s health and well-being. Many
schools have modified the use of animals in their
teaching programs in response to concerns of
society, and many more are contemplating such
changes.

To help schools implement these changes,

ILAR has recommended a new set of principles
for the use of animals in precollege science proj-
ects. Providing explicit guidance on planning,
supervision, animal care, and avoidance of pain
and discomfort, the principles are in line with
current approaches to the use of animals in higher
education and research. Although the principles
are not legally binding, ILAR believes they can
help improve the scientific integrity of precollege
research and encourage more humane treatment
of animals.

N The Institute of Laboratory Animal

R Resources (ILAR) was founded in 1952 under
the auspices of the National Research Council,

C which serves as an independent adviser to the

federal government on scientific and technical
questions of national importance. Jointly administered by
the National Academy of Sciences, the National Academy of
Engineering, and the Institute of Medicine, the National Re-
search Council brings the resources of the entire scientific and
technical community to bear on national problems through its
volunteer advisory committees.

ILAR is a component of the Commission on Life Sciences.
Among its goals are to develop and make available scientific and
technical information on laboratory animals and other biologic
research resources to the federal government, the laboratory
animal science and biomedical research communities, and the
public. Guidelines developed by ILAR form a foundation for
institutional and governmental policies on animal care and use.
ILAR promotes high-quality and humane care of laboratory ani-
mals; the appropriate use of laboratory animals, and the explo-
ration of alternatives in research, testing, and teaching.
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Preface

The Guide for the Care and Use of Laboratory Animals was first pub-
lished in 1963 under the title Guide for Laboratory Animal Facilities and
Care and was revised in 1965, 1968, 1972, and 1978. It was given its
current title in 1972 to reflect the enlarged scope of its recommen-
dations. More than 300,000 copies have been distributed since it was
first published, and it is widely accepted by scientific institutions as a
primary reference on animal care and use. The changes and the new
material in this edition are in keeping with the belief that the Guide
must be a living document, subject to modification with changing
conditions and new information.

Before revision of this edition, members of the scientific community
and public were invited to comment on the Guide at three open meet-
ings held in Washington, D.C., on May 17, 1983; in San Francisco,
California, on July 11, 1983; and in Chicago, Illinois, on July 12, 1983.
Comments received at these meetings, as well as all other written
comments received, were reviewed and considered by the committee.

The purpose of the Guide is to assist institutions in caring for and
using laboratory animals in ways judged to be professionally and hu-
manely appropriate. The recommendations are based on published
data, scientific principles, expert opinion, and experience with meth-
ods and practices that have proven to be consistent with high quality
humane animal care and use.

The Guide provides information on common laboratory animals
housed under a variety of circumstances. It is not an exhaustive review
of all aspects of animal care and use; many different species of animals
are studied in biomedical research that might not be covered in the
Guide. Supplemental information on breeding, care, and management
of selected laboratory animals is available in other publications pre-
pared by the Institute of Laboratory Animal Resources (ILAR).

Readers who detect errors of omission or commission are invited
to send corrections and suggestions to the Institute of Laboratory
Animal Resources, National Research Council, 2101 Constitution
Avenue, NW, Washington, DC 20418.
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Introduction

The ability of biomedical scientists to enhance the well-being of humans
and animals depends directly on advancements made possible by
research, much of which requires the use of experimental animals.
The scientific community has long recognized both a scientific and
an ethical responsibility for the humane care of animals, and all who
care for or use animals in research, testing, and education must assume
responsibility for their general welfare.' It is especially important to
recognize that the intent of research is to provide data that will advance
knowledge of immediate or potential benefit to humans and animals.
Scientists have developed, and should continue to develop and use,
scientifically valid adjunctive or alternative methods to animal
experimentation. The guidelines stated herein acknowledge these
responsibilities.

Institutional animal facilities and programs should be operated in
accordance with the requirements and recommendations of this Guide,
the Animal Welfare Act (P.L. 89-544, as amended by P.L.. 91-579 and
P.L. 94-279), and other applicable federal (Appendixes C and D),
state, and local laws, regulations, and policies. Nothing in the Guide
is intended to limit an investigator’s freedom—indeed, obligation—
to plan and conduct animal experiments in accord with scientific and

"The Public Health Service requires that the use of animals be justified in terms
stated by the Public Health Service Policy on Humane Care and Use of Animals by Awardee
Institutions.




humane principles. It is envisioned that the Guide will encourage
scientists to seek improved methods of laboratory animal care and
use. Finally, it should be understood by all who use the Guide that it
is deliberately written in general terms so that the recommendations
can be applied in the diverse institutions that produce or use animals
for research, testing, and education. Professional judgment is essential in
the application of these guidelines.

For the purposes of this Guide, laboratory animals include any warm-
blooded vertebrate animal used in research, testing, and education.
Although marine mammals and cold-blooded animals are not discussed
specifically, the humane principles stated are applicable to their care
and use. The Guide deals with farm animals in the context of their
use in biomedical research—not with their use in research on production
agriculture.
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Institutional Policies

Proper care and humane treatment of animals used in research. test-
ing, and education (referred to in this Guide as animal care and use)
require scientific and professionaljudgmem, which is based on knowl-
edge of the husbandry needs of each species and the special require-
ments of research, testing, and educational programs. The guidelines
in this section are intended to aid in developing institutional policies
governing the care and use of laboratory animals.

Each institution should establish an animal care and use program
that is managed in accordance with this Guide and in compliance with
applicable federal, state, and local laws and regulations. An institu-
tional animal care and use committee should be established to monitor
the program. Responsibility for directing the program can be given
either to a veterinarian with training or experience in laboratory animal
science and medicine or to another qualified professional; however,
atleast one veterinarian should always be associated with the program.

MONITORING THE CARE AND USE OF ANIMALS

The appropriate administrative official at each institution should
appoint the animal care and use committee (hereinafter called the
committee). The committee should include a scientist from the insti-
tution with experience in research involving animals; a doctor of vet-
erinary medicine who is certified [see American College of Laboratory
Animal Medicine (ACLAM), Appendix B] or has training or expe-




rience in laboratory animal science and medicine; a person who is not
otherwise affiliated with the institution; and other members as re-
quired by institutional needs and by federal, state, and local regula-
tions and policies.

The committee should be responsible for evaluating the animal care
and use program. Its duties should include:

® meeting at regular intervals appropriate to the institution’s pro-
gram, but not less than annually, to ensure compliance with the Guide;

e cnsuring that a mechanism exists at the institution to review the
humane and appropriate care and use of laboratory animals in re-
search, testing, and education;

e providing a written report, at least annually, to the responsible
administrative official on the status of the laboratory animal care and
use program; and

e performing other functions as required by institutional needs and
by federal, state, and local regulations and policies.

VETERINARY CARE

Adequate veterinary care must be provided. Institutional require-
ments will determine the need for full-time, part-time, or consultative
veterinary services. When outside services are used, there should be
frequent, regular participation and visitation by the consulting vet-
erinarian. For specific responsibilities of the veterinarian refer to
Chapter 3 of this Guude.

PERSONNEL QUALIFICATIONS

The number and qualifications of personnel required to conduct
and support an animal care and use program depend on several
factors. Among these are the type and size of the institution; admin-
istrative structure for ensuring adequate animal care; physical plant;
number and species of animals maintained; and nature of research,
testing, and educational activities. It is the responsibility of the insti-
tution to ensure that people caring for or using laboratory animals
are qualified to do so.

Animal Resource Professional Personnel

Employment of a full-time staft specifically concerned with the pro-
gram is highly recommended. The program can include a broad range
of services provided by personnel with expertise in animal husbandry,




administration, clinical medicine, diagnostic laboratory procedures,
and various aspects of research support. It is recommended that
professional staff participate in continuing education activities rele-
vant to their program responsibilities.

In some instances, depending on the size of the program and types
of services provided, it might be appropriate for the program to be
directed by a qualified professional other than a veterinarian. Ade-
quate veterinary care can be provided through part-time or consult-
ative service by a veterinarian with training or experience in laboratory
animal science and medicine if the program does not require a full-
time veterinarian.

Animal Care and Technical Personnel

Animal care programs require technical and husbandry support.
Institutions should employ people trained in laboratory animal science
or provide for both formal and on-the-job training to ensure effective
implementation of the program. Several institutions of higher learn-
ing offer programs in animal technology [see American Veterinary
Medical Association (AVMA), Appendix B]. Certification programs
are also available [see American Association for Laboratory Animal
Science (AALAS), Appendix B], and it is desirable that permanent,
full-time animal care personnel be certified. Many states require that
veterinary or animal health technicians be registered or licensed (see
AVMA, Appendix B). Animal care personnel should also participate
regularly in continuing education activities with relevance to their
responsibilities.

Research Staff

It is an institutional obligation to ensure that professional and tech-
nical personnel and students who perform animal anesthesia, surgery,
or other experimental manipulations are qualified through training
or experience to accomplish these tasks in a humane and scientifically
acceptable manner. Special training programs should be provided for
technicians and faculty, as well as undergraduate, graduate, and post-
doctoral students.

Special Qualifications for Personnel Using Hazardous Agents

Professional staff conducting and supporting research programs
involving hazardous biological, chemical, or physical agents should be




qualified to assess dangers associated with these programs and capable
of selecting safeguards appropriate to the dangers of using hazardous
agents. Animal care staff should understand the hazards involved and
should be proficient in implementing the required safeguards.

PERSONAL HYGIENE

It is essential that the animal care staff maintain a high standard
of personal cleanliness. Facilities and supplies for meeting this obli-
gation should be provided. Clothing suitable for use in the animal
facility should be supplied and laundered by the institution. A com-
mercial laundering service is acceptable in many situations; however,
institutional facilities should be used to decontaminate clothing ex-
posed to potentially hazardous microbial agents or toxic substances.
In some circumstances it is acceptable to use disposable gear such as
gloves, masks, head covers, coats, coveralls, and shoe covers. Washing
and showering facilities appropriate to the program should be made
available.

Personnel should change clothing as often as is necessary to main-
tain personal hygiene. Outer garments worn in animal rooms should
not be worn outside the animal facility.

Personnel should not be permitted to eat, drink, smoke, or apply
cosmetics in animal rooms. A separate area or room should be made
available for these purposes.

OCCUPATIONAL HEALTH

An occupational health program is mandatory for personnel who
work in laboratory animal facilities or have substantial animal contact.
This program should include a physical examination and a medical
and work history prior to work assignment. Periodic physical exam-
inations are advisable for people in some job categories. In addition,
an educational program should be established to teach personnel about
zoonoses, personal hygiene, and other considerations, such as pre-
cautions to be taken by pregnant women. Occupational hazards, in-
cluding animal bites and allergies (Enviro Control, Inc., 1979), should
be recognized, and methods for preventing and treating them should
be developed.

An immunization schedule should be adopted. It is important to
immunize animal care personnel against tetanus. In addition, an op-
portunity for protection by preexposure immunization should be af-
forded to people who handle animals at substantial risk of infection




with such agents as rabies virus and hepatitis B virus. Prophylactic
vaccinations should be considered when research is being conducted
on infectious diseases for which effective vaccines are available.

Zoonoses surveillance should be a part of an occupational health
program and should include keeping records of individual work as-
signments, bite wounds, and unusual illnesses (CDC, 1984; Fox et al.,
1984). Personnel should be instructed to notify their supervisors of
illnesses and of suspected health hazards. Furthermore, consideration
should be given to obtaining and storing individual pre- and postem-
ployment serum samples for future diagnostic purposes.

Nonhuman primate diseases that are transmissible to humans can
be a serious hazard. Personnel (including animal technicians, clini-
cians, investigators, students, research technicians, maintenance work-
ers, and security personnel) who have contact with nonhuman pri-
mates should undergo regularly scheduled tests for tuberculosis.
Protective clothing, such as outer garments, gloves, masks, and face
shields, should be used when handling these animals.

There should be methods for monitoring exposure to potentially
hazardous biological, chemical, and physical agents (CFR, 1984a,b).
Protective devices should be provided, and other safety measures
consistent with current practices should be adopted.

ANIMAL EXPERIMENTATION INVOLVING HAZARDOUS
AGENTS

Institutions should have policies governing experimentation with
hazardous agents. A biosafety committee whose members are knowl-
edgeable about hazardous agents should be appointed to evaluate
safety issues. Since the use of animals in such studies requires special
considerations, the procedures and the facilities to be used must be
reviewed by both the biosafety and animal care and use committees.
Formal safety programs should be established to assess the hazards,
determine the safeguards needed for their control, and ensure that
the staff is competent (as discussed above in the section on “Special
Qualifications for Personnel Using Hazardous Agents”) and the fa-
cilities are adequate for the safe conduct of the research. Technical
support should be provided to monitor compliance with institutional
biosafety policies.

The use of certain hazardous agents necessitates compliance with
federal, state, and local regulations and with guidelines issued by
granting institutions. Applicable publications containing these regu-
lations and guidelines include:




e Code of Federal Regulations. 1984. Title 10; Part 20, Standards
for Protection Against Radiation. Washington, D.C.: Office of the
Federal Register.

® Code of Federal Regulations. 1984. Title 29; Part 1910, Occu-
pational Safety and Health Standards; Subpart G, Occupational Health
and Environmental Control, and Subpart Z, Toxic and Hazardous
Substances. Washington, D.C.: Office of the Federal Register.

e Code of Federal Regulations. 1984. Title 40; Part 260, Hazardous
Waste Management System: General; Part 261, Identification and List-
ing of Hazardous Waste; Part 262, Standards Applicable to Generators
of Hazardous Waste; Part 263, Standards Applicable to Transporters
of Hazardous Waste; Part 264, Standards for Owners and Operators
of Hazardous Waste Treatment, Storage, and Disposal Facilities; Part
265, Interim Status Standards for Owners and Operators of Hazard-
ous Waste Treatment, Storage, and Disposal Facilities; and Part 270,
EPA Administered Permit Programs: The Hazardous Waste Permit
Program. Washington, D.C.: Office of the Federal Register.

® Centers for Disease Control and National Institutes of Health.
1984. Biosafety in Microbiological and Biomedical Laboratories. DHHS
Pub. No. (CDC) 84-8395. Washington, D.C.: U.S. Department of Health
and Human Services. 100 pp.

e National Cancer Institute. 1974. National Cancer Institute Safety
Standards for Research Involving Oncogenic Viruses. DHEW Pub.
No. (NIH) 78-790. Washington, D.C.: U.S. Department of Health,
Education, and Welfare. 20 pp.

e National Cancer Institute. 1976. Biological Safety Manual for
Research Involving Oncogenic Viruses. DHEW Pub. No. 76-1165.
Washington, D.C.: U.S. Department of Health, Education, and Welfare.

e National Institutes of Health. 1979. Laboratory Safety Mono-
graph. A Supplement to the NIH Guidelines for Recombinant DNA
Research. Washington, D.C.: U.S. Department of Health, Education,
and Welfare. 227 pp.

e National Institutes of Health. 198 1. NIH Guidelines for the Lab-
oratory Use of Chemical Carcinogens. NIH Pub. No. 81-2385. Wash-
ington, D.C.: U.S. Department of Health and Human Services.

e National Institutes of Health. 1984. Guidelines for Research In-
volving Recombinant DNA Molecules. Fed. Regist. 49(227):46266-
46291.

e Subcommittee on Arbovirus Laboratory Safety, American Com-
mittee on Arthropod-Borne Viruses. 1980. Laboratory safety for ar-

boviruses and certain other viruses of vertebrates. Am. J. Trop. Med.
Hyg. 29:1359-1381.



SPECIAL CONSIDERATIONS

Physical Restraint

Brief physical restraint of animals for examinaton, collection of
samples, and a variety of other clinical and experimental manipula-
tions can be accomplished manually or with devices such as restraint
stocks or squeeze cages. It is important that such devices be suitable
in size and design for the animal being held and operated properly
to minimize stress and avoid injury to the animal.

Prolonged restraint of any animal, including the chairing of non-
human primates, should be avoided unless essential to research ob-
jectives. Less restrictive systems, such as the tether system or the pole
and collar system, should be used when compatible with research
objectives (Wakeley et al., 1974; Byrd, 1979; Bryant, 1980; Anderson
and Houghton, 1983: McNamee et al., 1984). The following are im-
portant guidelines for the use of restraint equipment:

® Animals to be placed in restraint equipment should be condi-
tioned to such equipment prior to initiation of the research.

® The period of restraint should be the minimum required to ac-
complish the research objectives. Prolonged restraint for any reason
must be approved by the committee.

e Restraint chairs or similar devices are not to be considered “nor-
mal” methods of housing, although they may be required for specific
research objectives.

® Restraint chairs or similar devices must not be used simply as a
convenience to investigators in handling or managing animals. When
such devices are used, their use must be specifically approved by the
committee.

e Attention must be paid to the possible development of lesions or
illnesses associated with restraint, including contusions, decubital ul-
cers, dependent edema, and weight loss. If these or other problems
occur, veterinary care must be provided to treat the animal, which if
necessary must be temporarily or permanently removed from the
restraint device.

Multiple Major Surgical Procedures

Multiple major survival surgical procedures on a single animal are
discouraged. However, under special circumstances they might be
permitted with the approval of the committee. One situation in which
multiple survival surgical procedures might be justified is when they




are related components of a research project. Cost savings alone is
not an adequate reason for performing multiple survival surgical
procedures.

REFERENCES

Anderson, J. H., and P. Houghton. 1983. The pole and collar system: A technique for
handling and training nonhuman primates. Lab Anim. 12(6):47-49.

Bryant, J. M. 1980. Vest and tethering system to accommodate catheters and a tem-
perature monitor for nonhuman primates. Lab. Anim. Sci. 30(4, Part 1):706-708.
Byrd, L. D. 1979. A tethering system for direct measurement of cardiovascular function

in the caged baboon. Am. J. Physiol. 236:H775-H779.

CDC (Centers for Disease Control). 1984. Rat-bite fever in a college student—Califor-
nia. Morb. Mortal. Wkly. Rep. 33(22):318-320.

CFR (Code of Federal Regulations). 1984a. Title 10; Part 20, Standards for Protection
Against Radiation. Washington, D.C.: Oftice of the Federal Register.

CFR (Code of Federal Regulations). 1984b. Title 29; Part 1910, Occupational Safety
and Health Standards; Subpart G, Occupational Health and Environmental Control,
and Subpart Z, Toxic and Hazardous Substances. Washington, D.C.: Ofhce of the
Federal Register.

Enviro Control, Inc. 1979. Allergies Associated with Employment in Biomedical Re-
search Laboratories. Bethesda, Maryland: Office of Biohazard Safety, National Can-
cer Institute. 18 pp.

Fox, J. G., C. E. Newcomer, and H. Rozmiarek. 1984. Selected zoonoses and other
health hazards. Pp. 614-648 in Laboratory Animal Medicine, J. G. Fox, B. J. Cohen,
and F. M. Loew, eds. New York: Academic Press.

McNamee, G. A., Jr., R. W. Wannemacher, Jr., R. E. Dinterman, H. Rozmiarek, and
R. D. Montrey. 1984. A surgical procedure and tethering system for chronic blood
sampling, infusion, and temperature monitoring in caged nonhuman primates. Lab.
Anim. Sci. 34(3):303-307.

Wakeley, H., J. Dudek, and J. Kruckeberg. 1974. A method for preparing and main-
taining rhesus monkeys with chronic venous catheters. Behav. Res. Methods Instrum.
6:329-331.

10




2

Laboratory Animal Husbandry

Proper management of animal facilities is essential to the welfare of
animals, validity of research data, and health and safety of the animal
care staff. A good husbandry program provides a system of housing
and care that permits animals to grow, mature, reproduce, and main-
tain good health. Good husbandry minimizes variations that can mod-
ify an animal’s response to experimentation. Specific operating prac-
tices depend on many subjective and objective factors unique to
individual institutions. Well-trained and motivated personnel can often
ensure high quality animal care, even in institutions with less than
optimal physical plants or equipment.

HOUSING

Caging or Housing System

The caging or housing system is one of the most important elements
in the physical and social environment of research animals. It should
be designed carefully to facilitate animal well-being, meet research
requirements, and minimize experimental variables. The housing sys-
tem should:

® provide space that is adequate, permits freedom of movement
and normal postural adjustments, and has a resting place appropriate
to the species;

e provide a comfortable environment;
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provide an escape-proof enclosure that confines animals safely;
provide easy access to food and water;
provide adequate ventilation;
meet the biological needs of the animals, e.g., maintenance of
body temperature, urination, defecation, and, if appropriate,
reproduction;

® keep the animals dry and clean, consistent with species
requirements;

e avoid unnecessary physical restraint; and

e protect the animals from known hazards.

Caging systems should facilitate research while maintaining good
health of the animals. They should be constructed of sturdy, durable
materials and designed to minimize cross-infection between adjoining
units. To simplify servicing and sanitation, cages should have smooth,
impervious surfaces that neither attract nor retain dirt and a minimum
number of ledges, angles, and corners in which dirt or water can
accumulate. The design should allow inspection of cage occupants
without disturbing them. Feeding and watering devices should be
easily accessible for filling, changing, cleaning, and servicing.

Cages, runs, and pens must be kept in good repair to prevent injury
to animals, promote physical comfort, and facilitate sanitation and
servicing. Particular attention must be given to eliminating sharp edges
and broken wires, keeping cage floors in good condition, and refur-
bishing or replacing rusted or other deteriorating equipment.

Social Environment

The social environment includes all interactions among individuals
of a group or among those able to communicate. The effects of social
environment on caged animals vary with the species and experience
of the animals. They are often more difficult to define than the effects
of physical environment. There is little objective evidence for defining
adequate care in relation to social environment (Davis, 1978). The
data are limited and contradictory (Brain and Benton, 1979) and lack
sufficient substance to establish absolute recommendations; however,
some guidance can be given based on current knowledge, experience,
and professional judgment.

In selecting a suitable social environment, attention should be given
to whether the animals are naturally territorial or communal and
whether they will be housed singly or in groups. When appropriaie,
group housing should be considered for communal animals. In group-
ing animals, it is important to take into account population density
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and ability to disperse; initial familiarity among animals; and age, sex,
and social rank. Population density can affect reproduction, metab-
olism, immune responses, and behavior (Lindsey et al., 1978). Group
composition should be held as stable as possible, particularly for can-
ines, nonhuman primates, and other highly social mammals, because
mixing groups or introducing new members can alter behavioral and
physiological functions (Bernstein, 1964; Bernstein et al., 1974a,b).
Consideration should also be given to enriching the environment as
appropriate to the species, especially when animals will be held for
long periods.

Space Recommendations for Laboratory Animals

There are few critical and objective data on space requirements for
animals (Davis, 1978). Even if all the complex factors affecting caged
animals were known and could be evaluated, it is unlikely that a single
ideal or perfect system could be developed. Theretfore, caging systems
based on successful experience and professional judgment must be
utilized. Minimum space recommendations for laboratory animals are
given in Table 2-1. They are based on the best available information
concerning reasonable space allocations for housing laboratory animals.

Special housing provisions are sometimes necessary for unusual
laboratory species such as those with unique metabolic or genetic
characteristics or special behavioral or reproductive requirements.
Exercise areas, runs, or pens should be considered for animals that
will be held for long periods.

TABLE 2-1.  Minimum Space Recommendations for Laboratory
Animals

Type of Height*
Animals Weight Housing Floor Area/Animal in cm
g in? cm?
Mice <10 Cage 6.0 38.71 5 12.70
10-15 Cage 8.0 51.62 5 12.70
15-25 Cage 12.0 77.42 5 12.70
>25 Cage 15.0 96.78 5 12.70
Rats <100 Cage 17.0 109.68 7 17.78
100-200 Cage 23.0 148.40 7 17.78
200-300  Cage 29.0 187.11 7 17.78
300-400  Cage 40.0 258.08 7 17.78
400-500  Cage 60.0 387.12 7 17.78
>500 Cage 70.0 451.64 7 7.7
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TABLE 2-1. (continued)
Type of Height
Animals Weight Housing Floor Area/Animal in cm
g in? cm?
Hamsters® <60 Cage 10.0 64.52 6 15.24
60-80 Cage 13.0 83.88 6 15.24
80-100 Cage 16.0 103.23 6 15.24
>100 Cage 19.0 122.59 6 15.24
Guinea
pigs® =350 Cage 60.0 387.12 7 17.78
>350 Cage 101.0 651.65 s 17.78
kg ft* m?
Rabbits" <2 Cage 1.5 0.14 14 35.56
2-4 Cage 3.0 0.28 14 35.56
4-5.4 Cage 4.0 0.37 14 35.56
>5.4 Cage 5.0 0.46 14 35.56
Cats =<4 Cage 3.0 0.28 24 60.96
>4 Cage 4.0 0.37 24 60.96
Dogs <15 Pen/run 8.0 0.74 —
15-30 Pen/run 12.1 1.12 —
>30 Pen/run 24.0 223 —
<15 Cage 8.0 0.74 32 81.28
15-30 Cage 12.1 112 36 91.44
>30 Cage C C
Nonhuman
primates!
Group 1 <1 Cage 1.6 0.15 20 50.80
Group 2 1-3 Cage 3.0 0.28 30 76.20
Group 3 3-10 Cage 43 0.40 30 76.20
Group 4 10-15 Cage 6.0 0.56 52 81.28
Group 5 15-25 Cage 8.0 0.74 36 91.44
Group 6 >25 Cage 25.1 2.33 84 213.36
Pigeons — Cage 0.8 0.074 e
Quail — Cage 0.25 0.023 e
Chickens <0.25 Cage 0.25 0.023 e
0.25-0.5  Cage 0.50 0.046 ¢
0.5-1.5 Cage 1.00 0.093 e
1.5-3 Cage 2.00 0.186 e
=3 Cage 3.06 0.285 e
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TABLE 2-1. (continued)

Type of Floor Area/Animal Height*

Animals Weight, kg Housing fr m? in cm
Sheep and goats
1-4/Pen <25 Pen 10.0 0.93 —
25-50 Pen 15.0 1.39 —
>50 Pen 20.0 1.86 —
5/Pen <25 Pen 8.5 0.79 —
25-50 Pen 12,5 1.16 —
>50 Pen 17.0 1.58 —
>5/Pen <25 Pen 7.5 0.70 —
25-50 Pen 11.3 1.05 —
>50 Pen 15.0 1.39 —
Swine
1-4/Pen <25 Pen 6.0 0.56 -
25-50 Pen 12.0 1.11 —
50-100 Pen 24.0 2.23 —
100-200  Pen 48.0" 4.46 —
>200 Pen 60.0! 5.57 —
5/Pen <25 Pen 6.0 0.56 —
25-50 Pen 10.0 0.93 —
50-100 Pen 20.0 1.86 —
100-200  Pen 40.0 3.72 —
>200 Pen 52.0 4.83 —
>5/Pen <25 Pen 6.0 0.56 —
25-50 Pen 9.0 0.84 —
50-100 Pen 18.0 1.67 —
100-200  Pen 36.0 3.34 —
>200 Pen 48.0 4.46 —
Cattle <350 Stanchion 16.0 1.49 —
350-450  Stanchion 18.0 1.67 —
450-550  Stanchion 22.0 2.04 —
550-650  Stanchion 24.0 2.23 —
>650 Stanchion 27.0 2.51 —
1-4/Pen <75 Pen 24.0 2.23 —
75-200 Pen 48.0 4.46 —
200-350  Pen 72.0 6.69 —
350-500  Pen 96.0 8.92 —
500-650  Pen 124.0 11.52 -
>650 Pen 144.0 13.38 —

5/Pen <75 Pen 20.0 1.86 —




TABLE 2-1.  (continued)
Type of Floor Area/Animal Height*

Animals Weight, kg Housing ft* m?* in cm
75-200 Pen 40.0 3.72 —
200-350  Pen 60.0 5.57 —
350-500  Pen 80.0 7.43 —
500-650  Pen 105.0 9.75 —
>650 Pen 120.0 11.15 —
>5/Pen <75 Pen 18.0 1.67 —
75-200 Pen 36.0 3.34 —
200-350  Pen 54.0 5.02 —
350-500  Pen 72.0 6.69 —
500-650  Pen 93.0 8.64 —
>650 Pen 108.0 10.03 —
Horses — Tie Stall 44.0 4.09 —
— Pen 144.0 13.38 —

Ponies

1-4/Pen — Pen 72.0 6.69 —
>4/Pen =200 Pen 60.0 5.57 —
>200 Pen 72.0 6.69 —

“From the resting floor to the cage top.

*Space recommendations are comparable to the current regulations of the Animal
Welfare Act. Mothers with litters require more space (CFR, 1984a).

“These recommendations may require modification according to the body
conformation of individual animals and breeds. Some dogs, especially those toward
the upper limit of each weight range, may require additional floor space or cage
height to ensure compliance with the regulations of the Animal Welfare Act. These
regulations (CFR, 1984a) mandate that the height of each cage be sufficient to allow
the occupant to stand in a “comfortable position” and that the minimum square
footage of floor space be equal to the “mathematical square of the sum of the length
of the dog in inches, as measured from the tip of its nose to the base of its tail, plus
6 inches, expressed in square feet.” If dogs are housed in group pens or runs, only
compatible animals should be housed together.

“The designated groups are based on approximate sizes of various nonhuman
primate species used in biomedical research. Examples of species included in each
group are:

Group l—marmosets, tamarins, and infants of various species
Group 2—capuchins, squirrel monkeys, and similar species
Group 3—macaques and African species

Group 4—male macaques and large African species

Group 5—baboons and nonbrachiating species larger than 15 kg
Group 6—great apes and brachiating species

Institutions are encouraged to provide alternatives to individual caging. Infants and
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juveniles can be housed in group cages, for example. If adults are to be housed in
groups, it 1s essential that only compatible animals be kept together. Newly grouped animals
must be closely monitored to detect injuries due to fighting. Space in group cages should be
enriched with structures such as resting perches and shelters. The minimum height
of pens and runs used to house nonhuman primates should be 6 ft (1.8 m). For
chimpanzees and brachiating species (orangutans, gibbons, spider monkeys, and
woolly monkeys), the minimum cage height should be such that the animals can,
when fully extended, swing from the cage ceiling without having their feet touch the
floor.

“Suthicient headroom must be provided for birds to stand erect.

'Space recommendation is not applicable to sows housed in gestation or farrowing
stalls.

Activity

Animals maintained in a laboratory environment might have a
somewhat restricted activity relative to that in the “natural” state.
Unfortunately there are no unequivocal data relating the quality or
quantity of an animal’s activity to its physical or psychological well-
being. For example, housing an animal in a cage does not necessarily
limit the amount of activity in which the animal engages, although
the form of activity might be changed. Therefore, the need for ex-
ercise, defined here as supplementary or induced activity, is subject
to professional judgment based on an understanding of species or
breed temperament, age, history, physical condition, nature of the
research, and expected duration of laboratory residence. Examples
of supplementary activity that can be provided include using a tread-
mill or exercise wheel, walking on a leash, providing access to a run,
or releasing an animal from its cage into an animal room. For large
farm animals, such as sheep, horses, and cattle, loafing areas, exercise
lots, and pastures are suitable. Provision should be made for animals
with specialized locomotor patterns to express these patterns, espe-
cially when the animals are held for long periods. For example, ropes,
bars, and perches are appropriate for brachiating nonhuman primates.

Cages are often used for short-term (up to 3 months) housing of
dogs and may be necessary for postsurgical care, isolation of sick dogs,
and metabolic studies. However, pens, runs, or other out-of-cage space
provide more opportunity for exercise, and their use is encouraged
when holding dogs for long periods.

ANIMAL ENVIRONMENT

The environment in which animals are held should be appropriate
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to the species and its life history. Commonly used laboratory animals
such as rats and mice are highly versatile and readily adapt to labo-
ratory caging systems. Some less commonly used animals may have
specific needs of which both the investigator and animal care staff
should be aware (e.g., reproductive behavior in some species of voles
can be disrupted by changing cages too frequently). In the following
sections some considerations for common laboratory animals are
discussed.

Micro- and Macroenvironments

The microenvironment of an animal is defined as the physical en-
vironment immediately surrounding it, for example, temperature and
humidity in the cage or primary enclosure. The physical conditions
in the room or secondary enclosure constitute the macroenvironment.
It has been known for many years that there are differences between
these two environments (Henriques and Hansen, 1904; Reyniers, 1942;
Woods, 1978). Temperature, humidity, and concentrations of gases
such as carbon dioxide and ammonia are higher in cages (unless they
are individually ventilated) than in the surrounding room (Murakami,
1971; Serrano, 1971). The extent of micro- and macroenvironmental
differences is influenced by cage design (Serrano, 1971; Besch, 1975;
Keller et al., 1983). A few investigators have explored the relationship
of microenvironmental conditions to physiological responses and health
status of animals. Some have shown that experimental exposure of
rodents to elevated temperature, humidity, and concentrations of am-
monia can increase their susceptibility to infectious, toxic, and other
harmful agents (Baetjer, 1968; Broderson et al., 1976). Therefore, it
should be recognized that microenvironmental conditions can affect
research results.

Temperature and Humidity

Temperature and humidity are probably the two most important
factors in an animal’s physical environment because they can affect
metabolism and behavior. The range of environmental temperatures
at which an animal’s oxygen consumption is minimal and virtually
independent of changes in ambient temperature is called the ther-
moneutral zone. Within this zone an animal does not need physical
or chemical mechanisms to control heat production or loss (Weihe,
1976). At temperatures immediately above this zone, metabolic rate
increases; however, the animal successfully avoids overheating by
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evaporative heat loss. Experience has shown that for optimal devel-
opment, comfort, reactivity, and adaptability, recommended ranges
for dry-bulb temperatures (Table 2-2) generally are lower than the
reported thermoneutral zones (Besch, 1985). No adverse effects to
common laboratory animals have been reported for these recom-
mended microenvironmental temperature or humidity ranges, and
all are within the facilities and operating standards established by the
U.S. Department of Agriculture (CFR, 1984a).

TABLE 2-2. Recommended Relative Humidity and Dry-Bulb
Temperature for Common Laboratory Animals

Relative Dry-Bulb Temperature*

Animal Humidity (%)* C °F

Mouse 40-70 18-26 64.4-78.8
Rat 40-70 18-26 64.4-78.8
Hamster 40-70 18-26 64.4-78.8
Guinea pig 40-70 18-26 64.4-78.8
Rabbit 40-60 16-21 60.8-69.8
Cat 30-70 18-29 64.4-84.2
Dog 30-70 18-29 64.4-84.2"
Nonhuman primate 30-70¢ 18-29 64.4-84.2
Chicken 45-70 16-27 60.8-80.6¢

“From ILAR, 1965, 1966, 1973a, 1977, 1978a,b, 1980.

"Temperature of 27-29°C (80.6-84.2°F) recommended in post-operative recovery
and whelping cages (ILAR, 1973a).

‘Recommended range of 60%—65% for marmosets, tamarins, owl monkeys, and
some other species (ILAR, 1973b).

“Recommendations for chickens 6 weeks of age or older. Higher temperatures are
required for brooding chicks.
Ventilation

The purpose of ventilation is to supply adequate oxygen; remove
thermal loads caused by animal respiration, lights, and equipment;
dilute gaseous and particulate contaminants; and control effects of
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infiltration and exhltration (Clough and Gamble, 1976; Edwards et
al., 1983). The quality of an animal’s microenvironment is determined
by the effectiveness of the ventilation system in maintaining acceptable
thermal conditions and controlling contaminants within the primary
enclosure.

The long-accepted ventilation guideline of 10 to 15 room air changes
per hour has been criticized in recent years as being energy intensive
and based mainly on keeping odors below objectionable levels for
humans. Furthermore, Besch (1980) has shown that ventilation based
on room air changes, which does not take into account spatial di-
mensions of the room or number of animals present, is not necessarily
as effective as ventilation rate per animal or animal cage. Woods and
his colleagues (1975) suggested that ventilation rate per animal is not
only effective but also provides an odor-free environment and is en-
ergy efficient. Nonetheless, years of experience have shown that 10
to 15 room air changes per hour appears to provide adequate ven-
tilation for animal facilities. Other methods of providing equal or
more effective ventilation are also acceptable.

Room air in animal facilities should not be recirculated unless it has
been treated to remove particulate and toxic gaseous contaminants.
Air treatment is often ineffective in animal facilities because of im-
proper or insufficient maintenance of the system (Gorton, 1978). If
recirculating systems or other energy-recovery devices are to be used,
the system must be carefully maintained.

Consideration also should be given to control of relative air pressure
in animal housing and service areas. For example, areas for quar-
antine, isolation, soiled equipment, use of biohazardous materials, and
housing for nonhuman primates should be kept under relative neg-
ative pressure with appropriate air treatment of exhaust air, whereas
clean equipment and pathogen-free animal housing areas should be
kept under relative positive pressure.

Illumination

Lighting should be uniformly diffused throughout animal facilities
and provide sufficient illumination to aid in maintaining good house-
keeping practices, adequate inspection of animals, safe working con-
ditions for personnel, and the well-being of the animals. Precise light-
ing requirements for maintenance of good health and physiological
stability of animals are not known. In the past, illumination levels for
animal rooms of 807 to 1076 Ix (75 to 100 ft-candles) have been
recommended. Such levels have been shown to cause retinal damage
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in albino mice (Greenman et al., 1982) and rats (Stotzer et al., 1970).
Light levels of 323 Ix (30 ft-candles) approximately 1.0 m (3.3 f)
above the floor appear to be sufficient for performance of routine
animal care (Bellhorn, 1980). This would provide the equivalent of
32 t0 40 Ix (3.0 to 3.7 ft-candles) to a rodent in the front of an upper
cage in a cage rack. Stotzer et al. (1970) reported that these levels do
not cause retinal lesions in albino rats held for up to 90 days. However,
Weisse et al. (1974) found minimal retinal lesions in albino rats ex-
amined after 790 days of exposure to these levels. These observations
should be considered when housing albino animals.

Provision of variable-intensity controls is an acceptable means of
ensuring light intensities consistent with needs of animals and per-
sonnel working in animal rooms and energy conservation. A time-
controlled lighting system should be used to provide a regular diurnal
lighting cycle. Timer performance should be checked periodically to
ensure proper cycling.

Noise

Noise from animals and the animal care activities is inherent in the
operation of an animal facility (Pfaft and Stecker, 1976), and noise
control should be considered in facility design. Separation of human
from animal areas is the best way to minimize disturbances to per-
sonnel due to the sounds of animals and animal care routines.

Within animal facilities, noisy activities such as cage washing and
refuse disposal should be carried out in rooms or areas separate from
those for animal housing. Excessive noise can be minimized by ap-
propriate training of personnel and by the use of cushioned casters
and bumpers on carts, trucks, and racks.

Noisy animals, such as dogs and nonhuman primates, should be
housed away from rodents, rabbits, and cats. Continuous exposure
to acoustical levels above 85 dB can have both auditory and nonau-
ditory effects (Fletcher, 1976; Peterson, 1980), including eosinopenia
and increased adrenal weights in rodents (Geber et al., 1966; Nayfield
and Besch, 1981), reduced fertility in rodents (Zondek and Tamari,
1964), and increased blood pressure in nonhuman primates (Peterson
et al., 1981). Noise from colonies of nonhuman primates, dogs, and
swine usually is disturbing to other animals and to personnel working
both inside and outside animal facilities. It can also pose important
public relations problems. When personnel are exposed to noise levels
exceeding federal standards, appropriate hearing protection pro-
grams should be established as outlined in the Code of Federal Reg-
ulations (CFR, 1984b).
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FOOD

Animals should be fed palatable, uncontaminated, and nutritionally
adequate food daily or according to their particular requirements
(BARR, 1978; Pal et al., 1984), unless the experimental protocol re-
quires otherwise. Feeders should allow easy access to food, while min-
imizing contamination by urine and feces. Food should be available
in amounts sufficient to ensure normal growth in immature animals
and maintenance of normal body weight, reproduction, and lactation
in adults. The choice of laboratory animal diet will depend on animal
requirements and experimental objectives.

Numerous factors are involved in supplying food containing ade-
quate nutrients, including formulation and preparation; quality as-
surance; freedom from chemical and microbial contaminants; bio-
availability of nutrients; palatability; and methods of milling, storing,
and transporting. Animal colony managers should be judicious in
purchasing, transporting, storing, and handling food to ensure that
itdoes not introduce diseases, parasites, potential disease vectors (such
as insects), or chemical contaminants into animal colonies. Purchasers
are encouraged to consider manufacturers’ and suppliers’ procedures
and practices for protecting nutrient quality.

In general, laboratory animal diets should not be manufactured or
stored in facilities used for farm feeds or any products containing
additives such as rodenticides, insecticides, hormones, antibiotics, fu-
migants, or other potential toxicants. Areas in which diets are proc-
essed or stored should be kept clean and enclosed to prevent entry
of insects or other animals. Precaution should be taken if perishable
items such as meats, fruits, and vegetables are fed, because these are
potential sources of biological and chemical contamination and can
lead to variation in the amount of nutrients consumed.

Contaminants in food can have dramatic effects on biochemical and
physiological processes, even when the contaminants are present in
concentrations too low to cause clinical signs of toxicity. For example,
some contaminants induce the biosynthesis of hepatic enzymes, which
can alter an animal’s response to drugs (Newberne, 1975). Diets can
contain mycotoxins such as aflatoxin B,, a potent inducer of hepatic
neoplasms; pesticide residues; heavy metals such as lead and cad-
mium; and other compounds such as diethylstilbestrol, an estrogenic
substance. For some studies the valid interpretation of experimental
data might require the use of a pretested laboratory animal diet, in
which both biological and nonbiological food contaminants are iden-
tified and their concentrations documented.

The date of manufacture and other factors affecting shelf life of
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food should be known by the user. Shelf life is not determined by
time alone; handling and storage are also factors that must be con-
sidered. Stale food or food transported and stored inappropriately
can become deficient in nutrients. It is necessary to pay careful at-
tention to quantities received in each shipment and to rotate stock so
that the oldest food is used first. Exposure to temperatures above
21°C (70°F), extremes in relative humidity, unsanitary conditions, light,
oxygen, and insects hasten the deterioration of food. Experience has
shown that most natural-ingredient, dry laboratory animal diets that
contain preservatives and are stored properly can be used up to 6
months after manufacture. Vitamin C contained in food, however,
generally has a shelf life of only 3 months. Therefore, if a vitamin C-
containing diet stored more than 3 months is to be fed to animals
requiring dietary vitamin C, it might be necessary to add an appro-
priate vitamin supplement. Refrigeration preserves nutritional quality
and lengthens shelf life; nonetheless, food storage time should be
reduced to the lowest practical minimum and the recommendations
of the manufacturer considered. Purified and chemically defined diets
are less stable than natural ingredient diets, and the shelf life is usually
less than 6 months (Fullerton et al., 1982). These diets should be
stored at 4°C (39°F) or colder.

Autoclavable diets require adjustments in nutrient concentrations,
kinds of ingredients, and methods of preparation to withstand deg-
radation during sterilization (Wostman, 1975). The date of steriliza-
tion should be recorded and the diet used expeditiously.

Bulk supplies of food should be stored in designated, restricted
areas that are cool, dry, clean, and free of vermin and other potential
contaminants. Food should be stored off the floor on pallets, racks,
or carts. Meats, fruits, vegetables, and other perishable items should
be refrigerated. Unused, open bags of food should be stored in ver-
min-proof containers to minimize contamination and to avoid poten-
tial spread of disease agents. Food containers should not be trans-
ferred from room to room and should be cleaned and sanitized
regularly.

BEDDING

Bedding should be absorbent, free of toxic chemicals or other sub-
stances that could injure animals or personnel, and of a type not
readily eaten by animals. Bedding should be used in amounts suffi-
cient to keep animals dry between cage changes without coming into
contact with watering tubes. Aromatic hydrocarbons from cedar and
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pine bedding materials can induce the biosynthesis of hepatic micro-
somal enzymes (Vesell, 1967; Vesell et al., 1976; Cunliffe-Beamer et
al., 1981). Therefore, such beddings might be inappropriate for use
in some experiments. Bedding should be stored off the floor on pal-
lets, racks, or carts.

WATER

Ordinarily animals should have continuous access to fresh, potable,
uncontaminated drinking water, according to their particular require-
ments. Periodic monitoring for pH, hardness, and microbial or chem-
ical contamination might be necessary to ensure that water quality is
acceptable. Water can be treated or purified to minimize or eliminate
contamination. Experimental and testing protocols might require
highly purified water.

Watering devices, such as drinking tubes and automatic waterers,
should be examined routinely to ensure their proper operation. Some-
times it is necessary to train animals to use automatic watering devices.
It is better to replace water bottles than to refill them; however, if
bottles are refilled, care should be taken that each bottle is replaced
on the cage from which it was removed.

SANITATION

Cleanliness

Sanitation is essential in an animal facility. Animal rooms, corridors,
storage spaces, and other areas should be cleaned with appropriate
detergents and disinfectants as often as is necessary to keep them free
of dirt, debris, and harmful contamination. Cleaning utensils, such
as mops, pails, and brooms, should not be transported between animal
rooms.

Bedding used in cages or pens should be changed as often as is
required to keep the animals dry and clean. For routine maintenance
of small rodents such as rats, mice, and hamsters, one to three bedding
changes per week will probably suffice. For larger animals, such as
dogs, cats, and nonhuman primates, soiled litter material should be
removed daily. Where animal waste is removed by hosing or flushing,
this should be done at least once a day. Animals should be kept dry
during such procedures. Litter should be emptied from cages and
pans in an area other than in the animal rooms and in a manner that
minimizes exposure of animals and personnel to aerosolized waste.
In some instances frequent cage changing is counterproductive, such
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as when pheromones are essential for reproduction or to achieve
certain research objectives. Such instances necessitate reasonable ex-
ceptions to the regular cage-cleaning schedule.

Cages should be sanitized before animals are placed in them. Animal
cages, racks, and accessory equipment, such as feeders and watering
devices, should be washed and sanitized frequently to keep them clean
and free from contamination. Ordinarily this can be achieved by wash-
ing solid-bottom rodent cages and accessories once or twice a week
and cage racks at least monthly. Wire-bottom rodent cages and cages
for all other animals should be washed at least every 2 weeks. It is
good practice to have extra cages available at all times so that a sys-
tematic cage washing schedule can be maintained. Cages can be dis-
infected by rinsing at a temperature of 82.2°C (180°F) or higher for
a period long enough to ensure destruction of vegetative pathogenic
organisms. Disinfection can also be accomplished with appropriate
chemicals; equipment should be rinsed free of chemicals prior to use.
Periodic microbiologic monitoring is useful to determine the efficacy
of disinfection or sterilization procedures. Accumulations of deter-
gents, acid-cleaning solutions, volatile decontamination vapors, and
other cleaning and disinfection agents may be harmful to animals,
personnel, and the environment. Appropriate measures should be
taken to protect personnel and comply with legal requirements.

The use of mechanical equipment-washing machines is highly rec-
ommended. The machines should provide wash and rinse cycles, pref-
erably with adjustable time settings for each. If sanitization depends
on heat for effectiveness, the equipment should be able to supply
rinse-water temperatures of at least 82.2°C (180°F). Wash-water tem-
perature might be considerably lower, depending on the detergent
being used. The performance of cage-washing machines should be
evaluated periodically.

Large pieces of equipment can be washed by hand; however, port-
able cleaners that dispense detergent and hot water or steam under
pressure are more efficient. Some institutions wash cage racks in a
specially constructed booth in the cage-washing area. An area of this
type serves well when equipped with hot and cold water, steam, a
detergent dispenser, and a vent to exhaust steam. If the size of the
institution warrants such an investment, a large washing machine for
racks, large animal cages, and other large pieces of equipment is
useful. If no machine is available, small cages can be washed by hand
in a sink or tub with appropriate detergents, disinfectants, and vig-
orous scrubbing.

Water bottles, sipper tubes, stoppers, and other watering equipment
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should be washed and then sanitized by rinsing with water of at least
82.2°C (180°F) or appropriate chemical agents (e.g., hyperchlorite) to
destroy pathogenic organisms. A machine for washing bottles and
sipper tubes is recommended if large numbers of water bottles are
used. Some cage-washing machines also can be used for this purpose.
If bottles are washed by hand, powered rotating brushes at the wash-
ing sink are useful, and provision should be made for dipping or
soaking the water bottles in detergent and disinfectant solutions. A
two-compartment sink or tub is adequate for this purpose. Lines of
automatic watering systems can harbor bacteria and require periodic
flushing with water or appropriate chemical antibacterial agents, fol-
lowed by thorough rinsing to remove chemicals.

Some means for sterilizing equipment and supplies, such as an
autoclave or gas sterilizer, is essential when pathogenic organisms are
present or for some specialized facilities or animal colonies. Routine
sterilization of cages, food, and bedding is not considered essential if
care is taken to use clean materials from reliable sources. Where haz-
ardous biological, chemical, or physical agents are used, a system of
equipment monitoring might be appropriate.

Deodorizers or chemical agents should not be used to mask animal
odors. Such products are not a substitute for good sanitation, and
some have been shown to cause changes in microsomal enzymes (Cinti
et al., 1976).

Waste containers and implements should be cleaned frequently. It
is good practice to use disposable liners and to wash each waste can
frequently using the methods suggested above.

Waste Disposal

Wastes should be removed regularly and frequently. All waste should
be collected and disposed of in a safe and sanitary manner. One
method of waste disposal is incineration. Incinerators should be in
compliance with all federal, state, and local regulations.

Waste cans, if used, should be metal or plastic, leak-proof, and
equipped with tight-fitting lids. Waste cans containing animal tissues,
carcasses, and hazardous wastes should be lined with leak-proof, dis-
posable liners. If wastes must be stored before removal, the waste
storage area should be separated from other storage facilities and free
of flies, cockroaches, rodents, and other vermin. Cold storage might
be necessary to reduce decomposition of biological wastes.

The federal government and most states and municipalities have
statutes or ordinances controlling disposal of wastes. Compliance with
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these regulations is an institutional responsibility (see Chapter 1, “An-
imal Experimentation Involving Hazardous Agents”). Hazardous
wastes should be rendered safe by sterilization, containment, or other
appropriate means before they are removed from an animal facility.
The National Safety Council has recommended procedures for dis-
posal of potentially hazardous wastes (NSC, 1979).

Vermin

Programs should be instituted to control, eliminate, or prevent in-
festation by pests such as cockroaches, flies, and wild or escaped ro-
dents. The most effective program prevents entry of vermin into the
facility by screening openings, sealing cracks, and eliminating breed-
ing and refuge sites. Improper use of pesticides can induce toxic
effects in research animals (Hodgson, 1980) and interfere with ex-
perimental procedures. Whenever possible, relatively nontoxic com-
pounds (e.g., boric acid) or drying substances (e.g., amorphous silica
gel) should be used to control cockroaches. Pesticides should be used
in animal areas only when necessary and then only after consultation
with the investigator(s) whose animals will be exposed to them. Ap-
plication of pesticides should be recorded and coordinated with the
animal care management staff and in compliance with federal, state,
or local regulations.

IDENTIFICATION AND RECORDS

Methods of animal identification include room, rack, and cage cards;
collars, bands, plates, and tabs; colored stains; ear notches and tags;
tattoos; and freeze brands. Records on experimental animals are es-
sential and can take a variety of forms, ranging from limited infor-
mation on identification cards to detailed reports on individual animals.
Identification cards should include such information as the source of
the animals, strain or stock, names and locations of the responsible
investigators, and pertinent dates. Research protocols sometimes re-
quire records on individual animals. Individual clinical records can
also be valuable, especially for dogs, cats, nonhuman primates, and
farm animals. They should include a history of surgical procedures,
experimental use, and pertinent clinical and diagnostic information.
The source and eventual disposition of animals is often valuable and
sometimes essential information, which should be included in indi-
vidual records as required.
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EMERGENCY, WEEKEND, AND HOLIDAY CARE

In the event of an emergency, institutional security personnel and
fire or police officials should be able to contact those people respon-
sible for the animals. This can be accomplished by prominently posting
names and phone numbers in animal facilities or by listing them with
the security department or telephone center.

Animals should be observed and cared for by qualified personnel
every day, including weekends and holidays, both to safeguard their
well-being and to satisfy research requirements. A procedure should
be established for providing emergency veterinary care after work
hours, on weekends, and on holidays.
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Veterinary Care

Veterinary care is an essential part of an animal care program. Ad-
equate veterinary care consists of:

e observing all animals daily to assess their health and welfare;

e using appropriate methods to prevent, control, diagnose, and
treat diseases and injuries;

e providing guidance to users regarding handling, immobilization,
anesthesia, analgesia, and euthanasia; and

e monitoring surgery programs and postsurgical care.

Veterinary care is the responsibility of a veterinarian who is certified
(see ACLAM, Appendix B) or has training or experience in laboratory
animal science and medicine. Daily observation of animals can be
accomplished by someone other than a veterinarian; however, a mech-
anism of direct and frequent communication should be adopted so
that timely and accurate information on problems in animal health,
behavior, and well-being is conveyed to the attending veterinarian.
The veterinarian can also contribute to the establishment of appro-
priate policies and procedures for ancillary aspects of veterinary care,
such as advising on experimental models; reviewing protocols and
proposals with respect to veterinary care, animal husbandry, and an-
imal welfare; monitoring occupational health, hazard containment,
and zoonosis control programs; and supervising animal nutrition,
husbandry, and sanitation.
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PREVENTIVE MEDICINE

Prevention of disease should be the primary objective of a veterinary
care program. In addition to good husbandry practices, there are a
variety of activities that should be included in a preventive medical
program.

Animal Procurement

All animals must be acquired lawfully. An evaluation should be
made of animal quality for each potential vendor. A health surveil-
lance program for screening incoming animals is recommended to
assess animal quality. Methods of transportation should also be taken
into account. Each shipment of animals should be inspected for com-
pliance with procurement specifications, and the animals should be
quarantined and stabilized according to procedures appropriate for
the species and circumstances. Vendor quality-control data can be
helpful in selecting these procedures.

Quarantine and Stabilization

Quarantine is the separation of newly received animals from those
already in the facility until the health of the newly received animals
has been evaluated. Effective quarantine minimizes the introduction
of disease agents into established colonies. The veterinarian should
formulate standard operating procedures to evaluate the health status
of newly received, quarantined animals in accordance with acceptable
veterinary medical practice and federal, state, and local regulations.

Quality control by the vendor and a knowledge of the history of
the animals are acceptable parts of an institution’s quarantine pro-
tocol. This information may limit the quarantine period for rodents
to the time necessary for inspection on arrival; however, all newly
received animals should be allowed a stabilization period prior to their
use. This permits animals to adapt to their surroundings, resulting
in a more stable physiological and behavioral state. The need for this
stabilization period has been demonstrated in mice (Wallace, 1976;
Landi et al., 1982), rats (Jelinek, 1971), and guinea pigs (Prasad et
al., 1978) and is probably required for other species as well. If the
history of newly received animals is incomplete, the quarantine pro-
cedure should be more comprehensive and of sufficient duration to
allow expression of diseases present in the incubation stages. Some
or all of the following should be achieved during the quarantine and
stabilization period:
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® diagnosis, control, prevention, and treatment of diseases, includ-
Ing zoonoses;

® physiological and nutritional stabilization; and

® grooming, including bathing, dipping, and clipping, as required.

Separation by Species, Source, and Health Status

Physical separation of animals by species is generally recommended
to prevent interspecies disease transmission, reduce anxiety due to
interspecies conflict, and meet experimental requirements. This is
usually accomplished by housing different species in separate rooms.
In some situations it might be appropriate to house different species
of rodents in the same room, such as when they are to be used for
similar studies and have a similar health status or when special con-
tainment is provided within rooms (e.g., laminar flow cabinets or
filtered or microisolation cages).

Intraspecies separation is advisable when animals obtained from
multiple sources differ in microbiological status.

Separation to Avoid Interspecies Disease Transmission

Some species carry subclinical or latent infections that can cause
clinical disease or be fatal when transmitted to other species. A few
examples are provided as a guide in determining the need for separate
housing by species:

® Rodents. Rats infected with Streptobacillus moniliformis (Freundt,
1956) should be housed separately from mice, which are usually free
from this disease.

® Lagomorphs. Rabbits frequently harbor Pasteurella multocida and
Bordetella bronchiseptica (Flatt, 1974). These microorganisms are po-
tentially pathogenic to other animals; guinea pigs are especially sus-
ceptible to B. bronchiseptica. Although definitive studies demonstrating
transmission of these agents between rabbits and other species have
not been reported, it seems prudent to maintain rabbits in separate
rooms.

® Nonhuman Primates. As a rule, New World (South American), Old
World African, and Old World Asian species of nonhuman primates
should be housed in separate rooms. Benign epidermal monkey pox
and simian hemorrhagic fever are two subclinical infections of African
species that can cause clinical disease in Asian species (Hall and
McNulty, 1967; Palmer et al., 1968; London, 1977). Certain species
should be housed in separate rooms even though they are from the
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same geographical region. Squirrel monkeys (Saimiri sciureus), for ex-
ample, are often latently infected with Herpesvirus tamarinus, which
can be transmitted to owl monkeys (Aotus trivirgatus) (Hunt and Me-
lendez, 1966) and some species of marmosets (Saguinus spp.) (Holmes
et al., 1964) and cause a fatal epizootic disease.

Separation by Source or Microbiological Status

[tis not uncommon for animals from one source to harbor microbial
agents not found in animals from another source, e.g., rats with My-
coplasma pulmonis. Therefore, it is recommended that animals from
different sources be housed in separate rooms or that some other
means, such as laminar flow units, be used to minimize the possiblitiy
of cross-infections. If such housing is not feasible because of space
limitations or experimental objectives, animals should be grouped
according to their known exposure to microbial agents.

SURVEILLANCE, DIAGNOSIS, TREATMENT, AND CONTROL
OF DISEASE

All laboratory animals should be observed daily for signs of illness,
injury, or abnormal behavior by a person trained to recognize such
signs. Unexpected deaths and deviations from normal should be re-
ported promptly to the person responsible for animal disease control.
Sick or injured animals should receive prompt veterinary medical
care. Animals that are suspected of having a contagious disease should
be isolated from healthy animals in the colony. When an entire group
or room of animals is known or believed to be exposed to an infectious
agent, the group should be kept intact during the process of diagnosis,
treatment, and control.

Methods of prophylaxis, diagnosis, therapy, and disease control
should follow currently accepted practice. Diagnostic laboratory serv-
ices supplement physical examination and facilitate diagnosis of dis-
eases. These services should include gross and microscopic pathology,
clinical pathology, hematology, microbiology, clinical chemistry, and
other appropriate laboratory procedures.

Inapparent viral infections of rodents, which can occur with mouse
hepatitis virus, minute virus of mice, and lactic dehydrogenase virus,
can have an effect on some types of research (Hsu et al., 1980). Al-
though there are usually no clinical signs in rodents infected with
these viruses, there are often profound changes in the immune, re-
ticuloendothelial, and other systems (Hsu et al., 1980). Serological
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surveillance of rodent colonies, particularly breeding colonies, should
be considered when there is a potential for inapparent viral infections
to affect research results. Viral infections can also be transmitted
through transplantable tumors and cell lines (Stansly, 1965; Collins
et al., 1972; Biggar et al., 1976; Riley et al., 1978), which should be
evaluated prior to their introduction into a research colony.

ANESTHESIA AND ANALGESIA

The proper use of anesthetics, analgesics, and tranquilizers in lab-
oratory animals is necessary for humane and scientific reasons. In
accordance with the Animal Welfare Act, the choice and use of the
most appropriate drugs are matters for the attending veterinarian’s
professional judgment. The veterinarian must provide research per-
sonnel with guidelines and advice concerning choice and use of these
drugs.

If a painful procedure must be conducted without the use of an
anesthetic, analgesic, or tranquilizer—because such use would defeat
the purpose of an experiment—the procedure must be approved by
the committee and supervised directly by the responsible investigator.

Muscle relaxants or paralytic drugs (e.g., succinylcholine or other
curariform drugs) are not anesthetics. They must not be used alone
for surgical restraint, although they can be used in conjunction with
drugs known to produce adequate analgesia.

SURGERY AND POSTSURGICAL CARE

Aseptic surgery should be conducted only in facilities intended for
that purpose. These facilities must be maintained and operated to
ensure cleanliness and directed and staffed by trained personnel.
Surgery must be performed or directly supervised by trained, expe-
rienced personnel. Training in aseptic surgery should be provided
for those who require it.

Aseptic technique must be used on most animals, including lago-
morphs, that undergo major survival surgery. This technique includes
wearing of sterile surgical gloves, gowns, caps, and face masks; use
of sterile instruments; and aseptic preparation of the surgical field.
Major survival surgery is defined as any surgical intervention that
penetrates a body cavity or has the potenual for producing a per-
manent handicap in an animal that is expected to recover. Survival
surgery on rodents does not require a special facility but should be
performed using sterile instruments, surgical gloves, and aseptic pro-
cedures to prevent clinical infections.
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Appropriate facilities and equipment should be available for post-
surgical care. Postsurgical care should include observing the animal
to ensure uneventful recovery from anesthesia and surgery; admin-
istering supportive fluids, analgesics, and other drugs as required;
providing adequate care for surgical incisions; and maintaining ap-
propriate medical records. Equipment and supply items that can be
helpful for intensive care include heating pads, vaporizers, vacuum
equipment, respirator, cardiac monitor, and oxygen. Proper moni-
toring by trained personnel should be provided during recovery.

Minor surgical procedures, such as wound suturing and peripheral
vessel cannulation, can be performed under less stringent conditions
if they are performed in accordance with standard veterinary practices.

EUTHANASIA

For the purpose of this Guide, euthanasia is the procedure of killing
animals rapidly and painlessly. It should be carried out by trained
personnel using acceptable techniques in accordance with institutional
policies and applicable laws. The method used should not interfere
with postmortem evaluation.

Techniques for euthanasia usually should follow current guidelines
established by the American Veterinary Medical Association Panel on
Euthanasia (AVMA, 1978). Other methods must be reviewed and
approved by the institutional veterinarian. Acceptable methods of
euthanasia are those that initially depress the central nervous system
to ensure insensitivity to pain (Canadian Council on Animal Care,
1980). For this reason, anesthetic agents are generally acceptable, and
animals of most species can be killed quickly and humanely by intra-
venous or intraperitoneal injection of an overdose of barbiturates.
Other methods can be used for euthanasia of anesthetized animals
because the major criterion of humane treatment has been fulfilled
(Lucke, 1979).

Physical methods of euthanasia are acceptable for some small ani-
mals (e.g., cervical dislocation in mice); however, for larger animals
physical methods should be scientifically justified and restricted to
those causing rapid death. Carbon dioxide in an uncrowded chamber
has been found satisfactory for several different species. Although
ether is effective it must be used with care, because it is lammable
and explosive and for safe use requires special precautions. Signs
indicating that ether is present or in use should be posted conspicu-
ously. To avoid explosions, the carcasses of ether-killed animals should
be stored in explosion-safe refrigerators and should not be incinerated

38




until the ether is volatilized. Chloroform should not be used because
it is toxic to personnel and potentially carcinogenic.

Every attempt should be made to perform euthanasia on animals
in a manner that minimizes reactions among other living animals.
Proper euthanasia technique should include a follow-up examination
to confirm the absence of a heartbeat, which is a reliable indicator of
death. Monitoring respiration is not sufficient. In some animals, par-
ticularly under deep carbon dioxide anesthesia, heartbeat can be
maintained after visible respiration has ceased, and the animal might
eventually recover.
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4

Physical Plant

The physical condition and design of animal facilities determine, to
a great extent, the efficiency and economy of their operation. The
design and size of an animal facility depend on the scope of institu-
tional research activities, animals to be housed, physical relationship
to the rest of the institution, and geographic location. A well-planned,
properly maintained facility is an important element in good animal
care. The animal facility must be designed and constructed in ac-
cordance with all applicable state and local building codes.

PHYSICAL RELATIONSHIP OF ANIMAL FACILITIES
TO LABORATORIES

Good animal husbandry and human comfort and health protection
require separation of animal facilities from personnel areas such as
offices, conference rooms, and most laboratories. This separation can
be accomplished by having the animal quarters in a separate building,
wing, floor, or room. In designing animal facilities, efficiency and
economy in utilizing researchers’ time should be taken into consid-
eration, as well as research needs. Careful planning should make it
possible to place animal housing areas adjacent to or near laboratories,
but separated from them by barriers such as entry locks, corridors,
or floors. Modular units, such as specially designed trailers or pre-
fabricated structures, should be in accord with the construction guide-
lines described later in this chapter.
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If animals must be maintained in a laboratory area to satisfy a
research protocol, the area must be appropriately prepared to house
and care for the animals. Animals should not be housed in laboratories
merely for convenience.

FUNCTIONAL AREAS

The size and nature of a facility will determine whether areas for
separate service functions are possible or necessary. Sufficient animal
area is required to:

® cnsure separation of species or isolation of individual projects
when necessary;

® receive, quarantine, and isolate animals; and

e provide for animal housing.

In facilities that are small, maintain few animals, or maintain animals
under special conditions (e.g., facilities exclusively used for housing
germfree colonies or animals in runs and pens), some functional areas
listed below could be unnecessary or included in a multipurpose area.
Professional judgment must be exercised when developing a practical
system for animal care. Generally, facilities should make provisions
for the following service functions:

® specialized laboratories or individual areas contiguous with or
near animal housing areas for such activities as surgery, intensive care,
necropsy, radiography, preparation of special diets, experimental ma-
nipulation, treatment, and diagnostic laboratory procedures

® containment facilities or equipment, if hazardous biological, phys-
ical, or chemical agents are to be used

® receiving and storage areas for food, bedding, pharmaceuticals
and biologics, and supplies

® space for the administration, supervision, and direction of the
facility

e showers, sinks, lockers, and toilets for personnel

® an area separate from animal rooms for eating, drinking, smok-
ing, and applying cosmetics

® an area for washing and sterilizing equipment and supplies and,
depending on the volume of work, machines for washing cages, bot-
tles, glassware, racks, and waste cans; a utility sink; an autoclave for
equipment, food, and bedding; and separate areas for holding soiled
and clean equipment

® an area for repairing cages and equipment

® an area to store wastes prior to incineration or removal
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CONSTRUCTION GUIDELINES

Building materials should be selected to facilitate efficient and hy-
gienic operation of animal facilities. Durable, moisture-proof, fire-
resistant, seamless materials are most desirable for interior surfaces.
Paints and glazes, in addition to being highly resistant to the effects
of chemical solvents, cleaning agents, and scrubbing, should be highly
resistant to the effects of high pressure sprays and impact. They
should be nontoxic if used on surfaces that come into direct contact
with animals.

Corridors

Corridors should be wide enough to facilitate the movement of
personnel and equipment. Experience has shown that 7 ft (2.1 m) is
a practical width for corridors in most facilities. Floor-wall junctions
should be coved to facilitate cleaning. Curbs, guardrails, or bumpers
should be installed to protect walls from damage, and exposed corners
should be reinforced with steel or other durable material. Corridors
leading to dog kennels should be provided with noise traps, such as
double-door entry locks. Wherever possible, such utilities as water-
lines, drainpipes, and electrical connections should be accessible
through service panels or shafts in corridors outside the animal rooms.

Animal Room Doors

Doors should open into animal rooms; however, if it is necessary
that they open toward a corridor, there should be recessed vestibules.
Metal or metal-covered doors with viewing windows are preferable.
Experience has shown that doors of at least 42 in (106.7 ¢cm) wide
and 84 in (213.4 cm) high are suitable for passage of racks and equip-
ment. They should fit tightly within their frames, and both doors and
frames should be completely sealed to prevent the entrance or har-
boring of vermin. Self-sealing sweep strips are desirable. Doors should
be equipped with locks and kickplates and be self-closing. Recessed
or shielded handles and locks are recommended.

Exterior Windows

Exterior windows and skylights are not recommended in animal
rooms because they can contribute to unacceptable variations in en-
vironmental characteristics such as temperature and photoperiod.
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Floors

Floors should be smooth, moistureproof, nonabsorbent, and skid-
proof, and be resistant to wear, acid, solvents, and the adverse effects
of detergents and disinfectants. They should be capable of supporting
racks, equipment, and stored items without becoming gouged, cracked,
or pitted. Depending on the functions performed in specific areas,
floor materials should be monolithic or have a minimum number of
Joints. Some materials that have proved satisfactory are epoxy aggre-
gates, smooth hard-surfaced concrete, and special hardened rubber-
base aggregates. Other synthetic products might also be satisfactory.
A continuous moisture-proof membrane might be needed. If sills are
installed at the entrance to a room, they should be designed to allow
for convenient passage of equipment.

Drains

Floor drains might not be essential in all animal rooms, particularly
those housing rodents. Floors in such rooms can be maintained sat-
isfactorily by wet vacuuming or mopping with appropriate disinfec-
tants or cleaning compounds. If floor drains are used, the floors should
be sloped and drain traps kept filled with water. To prevent high
humidity, drainage must be adequate to allow rapid removal of water
and drying of surfaces (Gorton and Besch, 1974). Drainpipes should
be at least 4 in (10.2 cm) in diameter. The recommended minimum
pitch of sloped floors is 0.25 in/ft (2.1 cm/m). In heavy-use areas, such
as dog kennels, rim flush drains at least 6 in (15.2 cm) in diameter
are recommended. A rim flush drain or heavy duty disposal unit set
in the floor is an effective aid for the disposal of solid waste. A porous
trap bucket in the drain can also be used to screen out solid waste.
All drainpipes should have short runs to the main or be steeply pitched
from the opening. When drains are not in use they should be capped
and sealed to prevent backflow of sewer gases and other contaminants.
Lockable drain covers are advisable for preventing the use of the
drains for disposal of materials that should be cleaned up and re-
moved by other means.

Walls

Walls should be free of cracks, unsealed utility penetrations, or
imperfect junctions with doors, ceilings, floors, and corners. Surface
materials should be capable of withstanding scrubbing with detergents
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and disinfectants and the impact of water under high pressure. Walls
should be protected from damage by movable equipment.

Ceilings

Ceilings should be smooth, moisture-proof, and free of imperfect
Jjunctions. Surface materials should be capable of withstanding scrub-
bing with detergents and disinfectants. Ceilings of plaster or fire-proof
plaster-board should be sealed and finished with a washable paint.
Ceilings formed by the concrete foor above are satisfactory, if prop-
erly smoothed, sealed, and painted. Generally, suspended ceilings are
undesirable unless they are fabricated from impervious materials and
free of imperfect junctions. Exposed pipes and fixtures are undesirable.

Temperature and Humidity Control

Temperature and humidity control prevents variations due to
changing climatic conditions or differences in the number and kind
of room occupants. Air conditioning is an effective means of regu-
lating these environmental parameters. Ideally, capability should be
provided to allow individual adjustments in dry-bulb temperature of
+ 1°C (£ 2°F) within the range of approximately 18 to 29°C (64.4 to
84.2°F), which includes the temperature ranges recommended for
common laboratory animals (see Chapter 2, Table 2-2). The relative
humidity should be controllable within the range of 30% to 70%
throughout the year, depending on dry-bulb temperature and the
needs of the species housed. The range of temperature and humidity
adjustments can be reduced in institutions in which the entire animal
facility or extensive portions thereof are designed for species with
similar requirements. Each animal room or group of rooms serving
a common purpose should have controls for regulating dry-bulb
temperature.

Ventilation

Ventilation requirements for laboratory animals are discussed in
Chapter 2. In renovating existing or in building new animal facilities,
consideration should be given to the ventilation of the animals’ pri-
mary enclosures.

Equipment reliability is very important. Heating, ventilating, and
air-conditioning systems should be designed so that operation can be
continued, even at reduced capacity, in event of failure of the primary
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system. A means for monitoring the system should be established.
The animal facility and human occupancy areas should be ventilated
separately (Besch, 1980).

Power and Lighting

The electrical system should be safe and provide appropriate light-
ing and a sufficient number of power outlets. In rooms where explo-
sive anesthetics are used, outlets should be explosion-proof and lo-
cated at least 5 ft (1.52 m) off the floor. Moisture-proof switches and
outlets should be installed where water is used in cleaning.

It is suggested that a lighting system be installed that provides ad-
equate illumination while people are working in the animal rooms
and a lowered intensity of light for the animals (see Chapter 2). Light
fixtures should be properly sealed to prevent harboring vermin and
either surface mounted on or recessed in the ceiling. Fluorescent lights
are efficient and available in a variety of acceptable fixtures. A time-
controlled lighting system should be used to ensure a regular diurnal
lighting cycle. Timer performance should be checked regularly to
ensure proper cycling. Emergency power should be available in the
event of a power failure.

Storage Areas

A separate vermin-proof area or room in which food and bedding
can be stored should be available. This space can be held to a minimum
in areas where delivery schedules are reliable. Food and other storage
areas should be separated from refuse areas (see Chapter 2).

Refrigerated storage, separated from other cold storage, is essential
for storage of dead animals and animal tissue waste. This storage area
should be kept below 7°C (44.6°F) to reduce putrefaction of wastes
or animal carcasses. The area should be so constructed that it can be
kept clean and free of vermin.

Adequate space is required for storage of unused equipment. This
area also should be built so that it can be kept clean and free of vermin.

Noise Control

Noise control is an important consideration in designing an animal
facility (see Chapter 2). Concrete walls are more effective than metal
or plaster walls in containing noise because their density reduces sound
transmission. The elimination of windows also helps to contain sound.
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Generally, acoustical materials applied directly to the ceiling or as part
of a suspended ceiling of an animal room, presents problems in san-
itation and vermin control and is not recommended. However, newer
sound-attenuating materials bonded to walls or ceilings might be ap-
propriate for noise control. Experience has shown that well-con-
structed corridor doors (e.g., double-door air locks) can help control
the transmission of noise along hallways.

Facilities for Sanitizing Equipment and Supplies

An area for sanitizing cages and ancillary equipment is essential. It
is best if there is a central area specifically designed for the purpose.
Consideration should be given to such factors as the following:

e location with respect to animal rooms and storage areas;

e case of access, including doors wide enough to ensure free move-
ment of equipment;

e traffic flow that separates “clean” and “dirty” areas;

e sound-proofing;

e insulation of walls and ceilings where necessary;

e utilities such as hot and cold water, steam, floor drains, and elec-
trical power; and

e ventilation, including installation of proper vents and provision
for dissipation of steam and fumes from sanitizing processes.

ASEPTIC SURGERY

Functional areas for aseptic surgery should include a separate sur-
gical support area, a preparation area, the operating room or rooms,
and an area for intensive care and supportive treatment of animals.
The interior surfaces of this facility should be constructed of materials
that are impervious to moisture and easily cleaned. The surgical sup-
port area should be designed for storing instruments and supplies
and for washing and sterilizing instruments. Items that are used on
a regular basis, such as anesthetic machines and suture materials, can
be stored in the operating room.

There should be a separate surgical preparation area for animals.
An area equipped with surgical sinks should be close to, but apart
from, the operating room. A dressing area should be provided for
personnel to change into surgical attire.

If explosive anesthetic agents are to be used, floors should be con-
ductive and outlets should be explosion-proof and located not less
than 5 ft (1.52 m) off the floor. Provision should be made for scav-
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enging or exhausting waste gases from anesthesia machines. Explo-
sion-proof hoods are preterable if volatile, explosive agents like ether
are to be used. Consideration should be given to providing positive
air pressure in the operating room to reduce contamination.

A separate facility for rodent surgery is not necessary. A rodent
surgical area can be a room or portion of a room that is easily sanitized
and not used for any other purpose during the time of surgery.
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5

Special Considerations

GENETICS AND NOMENCLATURE

Genetic characteristics are among the most important factors to be
considered in selecting animals for use in biomedical research. Inbred
strains of various species, especially rodents, have been developed to
address specific research needs (Festing, 1979; Gill, 1980). The homo-
zygosity of these animals must be maintained to ensure the repro-
ducibility and comparability of experimental data. Management sys-
tems (Green, 1981) should be designed to minimize genetic drift and
genetic contamination resulting from mutation or mismating. It is
important to monitor inbred animals periodically for genetic homozy-
gosity (Festing, 1982). Several methods of monitoring have been de-
veloped that use immunological, biochemical, and morphometric pa-
rameters (Groen, 1977; Festing and Lovell, 1980; Festing and Totman,
1980; Hoffman et al., 1980; Cramer, 1983).

Outbred animals are also used in biomedical research (Gill, 1980).
To facilitate direct comparison of research data derived from outbred
stocks, these animals must be maintained by breeding schemes de-
signed to maximize genetic heterogeneity (Poiley, 1960; Festing et al.,
1972).

Accurate identification, using standardized nomenclature where it
is available, and recording both the strain and substrain or the genetic
background of all animals used in a research project are important
(ILAR, 1979). Several publications provide rules developed by inter-
national committees for standardized nomenclature for outbred ro-

49




dents and rabbits (Festing et al., 1972), inbred rats (Festing and Staats,
1973; Gill, 1984), and inbred mice (International Committee on
Standardized Genetic Nomenclature for Mice, 1981a,b,c).

FACILITIES AND PROCEDURES FOR ANIMAL RESEARCH
WITH HAZARDOUS AGENTS

Special features and safety equipment are needed to protect the
animal care staff, other occupants of the facility, laboratory animals,
and the environment from exposure to hazardous biological, chem-
ical, and physical agents used in animal experimentation. Hazardous
agents should be contained within the study environment. Ventilated
hoods and animal caging systems that minimize the escape of con-
taminants are primary barriers used to contain hazardous materials.
Special features, such as air locks, negative air pressure, and air filters,
are secondary barriers designed to protect against the accidental re-
lease outside the facility. However, special safety features are not
substitutes for appropriate management and safe practices. Rather,
they are complementary. As a general rule, safety depends on trained
personnel, who rigorously follow safe practices.

Facilities for laboratory animals used for experimentation with haz-
ardous agents should be physically separate from other animal hous-
ing and support areas, research and clinical laboratories, and facilities
that provide patient care. These areas should be appropriately iden-
tified and access to them limited to authorized personnel. Such facil-
ities should be designed and constructed to facilitate cleaning and
housekeeping. A properly managed double corridor facility is very
useful in reducing cross contamination (Sansone and LosikofT, 1979).
Floor drains should be installed only when clearly needed. If floor
drains are installed, the drain trap should always contain water or the
drain should be effectively sealed by other means. Automatic trap
priming can be provided to ensure that traps remain filled.

In selecting specific safeguards for animal experimentation with
hazardous agents, careful attention should be given to procedures for
animal care and housing, agent storage and disbursement, dosage
preparation and administration, waste and carcass disposal manage-
ment, and personnel protection.

Experimental animals should be housed so that potentially contam-
nated food, feces, urine, and bedding can be handled in a controlled
manner. The selection of appropriate animal caging systems and ven-
tilated cabinets or hoods requires professional knowledge and Jjudg-
ment and depends on the nature of the hazardous agents under study,
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type of animal used, and design of the experiment. Ventilated cabinets
or hoods should be used for handling and administering hazardous
agents and for necropsying contaminated animals.

Animal care personnel should wear laboratory-issued outerwear,
consisting of a fully fastened jumpsuit or its equivalent, shoes or shoe
covers, head covers, and gloves of suitable material. Clean clothing
should be provided as frequently as necessary. Personnel should be
encouraged to shower when they leave the animal care or dosage
preparation areas. Under no circumstances should protective clothing
and equipment be worn beyond the boundary of the animal facility.
Personnel working in areas where exposure to potentially contami-
nated airborne particulate material or vapors might occur should be
provided with suitable respiratory protection.

Recommended practices and procedures for work with some haz-
ardous chemicals are described in the NIH Guudelines for the Laboratory
Use of Chemical Carcinogens (NIH, 1981). The CDC/NIH (1984) pub-
lication Biosafety in Microbiological and Biomedical Laboratories recom-
mends practices and procedures, safety equipment, and facility
requirements for working with hazardous biological agents. Guide-
lines for working with recombinant DNA molecules have been pre-
pared by NIH (1984).

In addition to the recommendations in Chapter 1, there should be
appropriate methods for monitoring exposure to potentially hazard-
ous biological, chemical, and physical agents (NIOSH, 1977-1979;
CFR, 1984a,b). Protective devices and other appropriate safety meas-
ures should be consistent with modern practices.

FARM ANIMALS

Farm animals used in biomedical research, including cattle, sheep,
goats, swine, and fowl, can be housed in conventional laboratory an-
imal facilities, in hazardous agent containment facilities, or on farms.
The factors, criteria, and considerations for caging and housing dis-
cussed in Chapter 2 apply to farm animals; however, animals on farms
may be housed under less stringent conditions. This section deals with
housing and management of biomedical research animals on farms.

In general, housing and management practices should be designed
to provide optimal animal care. A basic requirement is protection
against environmental extremes. In determining optimal care, the
criterion should be animal well-being rather than the mere ability to
survive and produce under adverse conditions such as climatic ex-
tremes or high population densities.
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Thermal environment has a strong influence on farm animals. Phys-
iological responses to the environment, thermoregulation, adaptation,
and temperature zones have been reviewed by Hafez (1968), Folk
(1974), and Monteith and Mount (1974). There is no standard tem-
perature at which livestock must be maintained. In determining the
appropriate temperatures for farm animals, numerous factors other
than the dry-bulb temperature should be considered, including age,
weight, feeding level, experience (acclimatization), and husbandry.
Ideally the thermal environment should be viewed in terms of effec-
tive ambient temperature (NRC, 1981), which combines consideration
of other climatic events such as wind, precipitation, humidity, and
radiation. Recommendations for thermocomfort and thermoneutral
zones, upper and lower critical temperatures, and lethal temperatures
for several species have been reported by Webster (1974) and Sains-
bury and Sainsbury (1979). Estimates of lower critical temperatures
for sheep, cattle, swine, and poultry have been summarized (NRC,
1981).

For maximum performance and physiological stability, animals
should be maintained in their thermocomfort zone—the temperature
range at which animals show no particular preference for any specific
location to keep warm or cool (Sainsbury and Sainsbury, 1979). If this
is not possible at all times, at least they should be maintained in the
thermoneutral zone when housed indoors and most of the time when
housed outdoors. If the temperature falls below the lower critical
temperature, animals will need to eat more, change their behavior
(e.g., postural changes, huddling), change their hair disposition (pilo-
erection), and reduce surface blood circulation to keep warm. If the
temperature goes above the upper critical temperature, animals at-
tempt to reduce heat production by lowering food consumption and
productivity and by perspiring and panting.

There are several acceptable systems for holding animals on farms.
These range from minimum protection (climatic housing) to total
environmental control. The selection of the appropriate environment
depends upon such factors as research and husbandry objectives;
species, breed, age, and pelage or feathers; and climate.

Climatic housing can be outdoor or indoor and should provide
animals the opportunity to protect themselves from wind, precipita-
tion, and sun. Such housing is most suitable in moderate climates and
for adult animals that have had sufficient opportunity to adapt to
climatic stress. It can be used satisfactorily to house animals in cold
climates if proper consideration is given to prevailing wind direction
and if the drainage and bedding used are adequate to keep the animals
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warm and dry. Climatic housing in cold climates is most appropriate
for cattle, sheep, horses, some fowl. and adult swine. In temperate
climates it is often possible to confine animals to paddocks or pastures
without shelter other than that provided by trees, terrain, wind fences,
or sun shades. Shade should be provided in feedlots and pastures in
areas where summer temperatures reach 29.4°C (85°F) or higher.

Loose housing of farm animals is defined as enclosed or partially
enclosed buildings without powered ventilation or supplementary heat.
Often animals are permitted unrestricted movement to larger outside
pens or paddocks.

In environmentally controlled systems, the macro- and microen-
vironment are regulated as completely as required for the particular
species. For animals housed indoors, provision should be made for
minimizing horizontal drafts; removal of moist air, ammonia, hydro-
gen sulfide, and carbon dioxide; building insulation or supplementary
heat, when appropriate; adequate sanitation; and waste disposal. Con-
trolled environmental housing can be used for all animals, but it is
especially appropriate for young animals, bedded animals, and live-
stock requiring light control.

Design criteria and choice of construction materials for livestock
housing should meet the needs for the specific research and man-
agement practices. To the extent possible, all material used for indoor
facilities should be impervious to moisture, insects, and vermin. Con-
crete and metal are the preferred building materials. Wood can be
satisfactory, but it must be properly painted and sealed it extensive
cleaning and disinfection procedures are to be carried out. Adequate
drainage is often difficult to obtain without concrete floors and paved
lots. Large outdoor holding paddocks should have paved surfaces
along the areas of greatest animal traffic, such as in front of buildings.
Feeding and watering areas should be paved or mounded to keep
animals as dry and clean as possible. Floors and other paved surfaces
should have textures that minimize slipping and possible injury. Fenc-
ing should be properly maintained to prevent injury. Ruminants re-
quire a resting area either in a well-drained outside area or bedded
shelter. Control of air, temperature, relative humidity, air velocity,
moisture, dust, light, gas accumulation, odors, space, and manure
become of increasing concern in shifting from climatic housing to a
totally controlled environment.

When animals are fed in groups, there should be sufficient trough
space or feeding points to avoid undue competition for feed, especially
if feed is restricted. Feeding space is determined by the size and
number of animals that must eat at one time (Table 5-1). When animals
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are pastured, hay may be scattered on the ground. When they are
more restricted, forage should be provided in a well-designed rack.
This results in better forage utilization and minimizes transmission
of disease agents and parasites.

An adequate water supply is also essential. Water sources should be
easily accessible to animals of all ages. In cold climates, water sources
should be protected or equipped with heating devices to prevent freez-
ing. Feed and water equipment should be constructed of materials
that can be easily and effectively cleaned.

Additional information regarding facilities and management of ag-
ricultural animals can be obtained from the Midwest Plan Service Struc-
tures and Environment Handbook (Structures and Environment Subcom-
mittee, 1983) and from agricultural engineers or animal science experts
at state agricultural extension services and land grant colleges and
universities.

TABLE 5-1. Suggested Minimum Feeder Space for Grouped
Farm Animals®

Ad Libitum Feeding

Grain or
Silage or Hay  Supplement  Animals Per
[em (in)]" [em (in)]" Feeder Space

Ration Feeding
Species [em (in)]"

Per Animal

Cattle
270 kg 46-55 (18-22) 10-15 (4-6) 7-10 (3-4)
270 kg to adult  55-66 (22-26) 10-15 (4-6) 7-10 (3-4)
Adult 66-76 (26-30) 10-15 (4-6) 7-10 (3-4)

Sheep and goats

Lambs and kids

Adult, small

23-30 (9-12)
30-40 (12-16)

10 (4)
10-15 (4-6)

large 40-50 (16-20) 15-20 (6-8)
Swine
5-14 kg 15-20 (6-8) 2
14-23 kg 20-25 (8-10) 3
23-34 kg 25-30 (10-12) 4
34-90 kg 30-40 (12-16) 4-5
Adult 50-60 (20-24) 5
Per 100 Birds
Chickens
0-3 wk 244 (96)
3-6 wk 305 (120)
6-12 wk 366 (144)




TABLE 5-1. (continued)

Ad Libitum Feeding

Grain or

Ration Feeding Silage or Hay ~ Supplement  Animals Per
Species [em (in))" [em (in)]" [em (in)]” Feeder Space
12-16 wk 488 (192)
16-20 wk 762 (300)
Adult 914 (360)
Turkeys
0-4 wk 762 (300)
4-16 wk 1,219 (480)
16-24 wk 1,524 (600)

“Data from Larson, 1976 and Structures and Environment Subcommittee, 1983.
"Dimensions refer to linear centimeters (inches) of trough.
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System: General; Part 261, Identification and Listing of Hazardous Waste: Part 262,
Standards Applicable to Generators of Hazardous Waste; Part 263, Standards Ap-
plicable to Transporters of Hazardous Waste; Part 264, Standards for Owners and
Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities; Part 265,
Interim Status Standards for Owners and Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities; and Part 270, EPA Administered Permit Programs:
The Hazardous Waste Permit Program. Washington, D.C.: Office of the Federal
Register.

Design Criteria for Viral Oncology Research Facilities. National Cancer Institute.
1975. DHEW Pub. No. (NIH) 76-891. Washington, D.C.: U.S. Department of Health,
Education, and Welfare. 24 pp.

Guidelines for Carcinogen Bioassay in Small Rodents. |. M. Sontag, N. P. Page, and
U. Satfiotti. 1976. DHEW Pub. No. (NIH) 76-801. Washington, D.C.: U.S. Depart-
ment of Health, Education, and Welfare. 65 pp.

Guidelines for research involving recombinant DNA molecules. National Institutes
of Health. 1984. Fed. Regist. 49(227):46266-46291 .
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Laboratory safety for arboviruses and certain other viruses of vertebrates. Subcom-
mittee on Arbovirus Safety, American Committee on Arthropod-Borne Viruses.
1980. Am. |. Trop. Med. Hyg. 29:1359-1381.

Laboratory Safety Monograph: A Supplement to the NIH Guidelines for Recombinant
DNA Research. National Institutes of Health. 1979. Washington, D.C.: U.S. De-
partment of Health, Education, and Welfare. 227 pp.

National Cancer Institute Safety Standards for Research Involving Oncogenic Vi-
ruses. National Cancer Institute. 1974. DHEW Pub. No. (NIH) 78-790. Washington,
D.C.: U.S. Department of Health, Education, and Welfare. 20 pp.

NIH Guidelines for the Laboratory Use of Chemical Carcinogens. National Institutes
of Health. 1981. NIH Pub. No. 81-2385. Washington, D.C.: U.S. Department of
Health and Human Services. 15 pp.

ENVIRONMENTAL CONTAMINANTS

Effect of environmental factors on drug metabolism: Decreased half-life of antipyrine
in workers exposed to chlorinated hydrocarbon insecticides. B. Kolmodin, D. L.
Azarnoftf, and F. Sjoqvist. 1969. Clin. Pharmacol. Ther. 10:638-642.

Effect of essential oils on drug metabolism. A. Jori, A. Bianchett, and P. E. Prestini.
1969. Biochem. Pharmacol. 18:2081-2085.

Effect of intensive occupational exposure to DDT on phenylbutazone and cortisol
metabolism in human subjects. A. Poland, D. Smith, R. Kuntzman, M. Jacobson,
and A. H. Conney. 1970. Clin. Pharmacol. Ther. 11:724-732.

Effect of red cedar chip bedding on hexobarbital and pentobarbital sleep time. H. C.
Ferguson. 1966. J. Pharm. Sci. 55:1142-1143.

Environmental and genetic factors affecting the response of laboratory animals to
drugs. E. S. Vesell, C. M. Lang, W. J. White, G. T. Passananti, R. N. Hill, T. L.
Clemens, D. K. Liu, and W. D. Johnson. Fed. Proc. 35:1125-1132.

Further studies on the stimulation of hepatic microsomal drug metabolizing enzymes
by DDT and its analogs. L. G. Hart and ]. R. Fouts. 1965. Arch. Exp. Pathol.
Pharmakol. 249:486-500.

Induction of drug-metabolizing enzymes in liver microsomes of mice and rats by
softwood bedding. E. S. Vesell. 1967. Science 157:1057-1058.

Influence on pharmacological experiments of chemicals and other factors in diets
of laboratory animals. P. M. Newberne. 1975. Fed. Proc. 34:209-218.

The provision of sterile bedding and nesting materials with their effect on breeding
mice. G. Porter and W. Lane-Petter. 1965. |. Anim. Tech. Assoc. 16:5-8.

ANIMAL TESTING ALTERNATIVES

“Animal Testing Alternatives” is a new heading appearing for the
first time in 1985 editions of the National Library of Medicine’s cat-
alogs and computer data bases. The heading will be used to index
books, articles and audiovisual materials that describe lab procedures
“used or advocated for use in place of procedures requiring live
animals.”
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APPENDIX B

Professional and Certifying Laboratory
Animal Science Organizations

American Association for Accreditation of Laboratory Animal Care
(AAALAC), 9650 Rockville Pike, Bethesda, MD 20814 (301/564-5111).

This nonprofit corporation was formed in 1965 by leading U.S. scientific
and educational organizations to promote high quality animal care and use
through a voluntary accreditation program. Any institution maintaining,
using, importing, or breeding laboratory animals for scientific purposes 1s
eligible to apply for AAALAC accreditation. The animal care facilities of
applicant institutions are visited and thoroughly evaluated by experts n
laboratory animal science, who submit a detailed report to the Council on
Accreditation. The council reviews applications and site visit reports, using
the guidelines in the Guide for the Care and Use of Laboratory Animals, to determine
whether full accreditation should be granted. Accredited facilities are required
to submit annual reports on the status of their animal facilities, and site revisits
are conducted at intervals of 3 years or less. The Council on Accreditation
reviews the annual and site revisit reports to determine whether full
accreditation should be continued.

Fully accredited animal care facilities receive a certificate of accreditation
and are included on a list of such facilities published in the association’s
Activities Report. Full accreditation by AAALAC is accepted by the National
Institutes of Health as assurance that the animal facilities are in compliance
with PHS policy.
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American Association for Laboratory Animal Science (AALAS), 70 Timber
Creek Drive, Suite #5, Cordova, TN 38018 (901/754-8620).

The American Association for Laboratory Animal Science is an
organization made up of individuals and institutions professionally concerned
with the production, care, and use of laboratory animals. It provides a means
for collection and exchange of information on all phases of laboratory animal
care and management. The association meets annually and publishes
Laboratory Arimal Science (a bimonthly journal), the AALAS Bulletin, and other
documents.

AALAS’ Animal Technician Certification Board provides a means of
developing uniform requirements for technician training by defining the
qualifications, preparing and approving examinations for training programs,
and certifying successful candidates.

American Veterinary Medical Association (AVMA), 930 North Meacham
Road, Schaumburg, IL 60196 (800/248-AVMA).

The American Veterinary Medical Association (AVMA) is the major
national organization of veterinarians. Its objective is to advance the science
and art of veterinary medicine, including its relationship to public health
and agriculture. The AVMA is the recognized accrediting agency for schools
and colleges of veterinary medicine. It sponsors specialization in veterinary
medicine through the formal recognition of speciality certifying organizations,
including the American College of Laboratory Animal Medicine. The
AVMA Committee on Animal Technician Activities and Training accredits
2-year programs in animal technology at institutions of higher learning
throughout the United States. A list of accredited programs and a summary
of individual state laws and regulations relative to veterinarians and animal
technicians is available from the AVMA.

American College of Laboratory Animal Medicine (ACLAM), Dr. C. Max
Lang, Secretary-Treasurer, Department of Comparative Medicine, The
Milton S. Hershey Medical Center, The Pennsylvania State University, P. O,
Box 850, Hershey, PA 17033 (717/531-8462).

The American College of Laboratory Animal Medicine is a specialty board
recognized by the American Veterinary Medical Association (AVMA). It
was founded in 1957 to encourage education, training, and research; to
establish standards of training and experience for qualification; and to certify,
by examination, qualified laboratory animal specialists as diplomates. To
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achieve these goals, the college seeks to interest veterinarians in furthering
both training and qualifications in laboratory animal medicine.

ACLAM meets biannually in conjunction with the AVMA and the
American Association for Laboratory Animal Science. It emphasizes and
sponsors continuing-education programs; cosponsors symposia; Cosponsors
approximately 30 autotutorial programs on use, husbandry, and diseases
of animals commonly used in research; and publishes texts, such as The
Laboratory Rat and The Mouse in Biomedical Research.

American Society of Laboratory Animal Practitioners (ASLAP), Dr. Farol
N. Tomson, Secretary-Treasurer, 182 Grinter Hall, University of Florida,
Gainesville, FL 32611-0001 (904/392-9917).

ASLAP, founded in 1966, is open to any graduate of a veterinary college
accredited or recognized by the American Veterinary Medical Association
(AVMA) or Canadian Veterinary Medical Association (CVMA) who is
engaged in laboratory animal practice and maintains membership in the
AVMA, CVMA, or any other national veterinary medical association
recognized by the AVMA. Its purpose is to disseminate ideas, experiences,
and knowledge among veterinarians engaged in laboratory animal practice
through education, training, and research at both pre- and postdoctoral levels.
Two educational meetings are held annually, one each in conjunction with
the annual meetings of the AVMA and American Association for Laboratory
Animal Science.
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APPENDIX C

Some Federal Laws Relevant
To Animal Care and Use

ANIMAL WELFARE

The Animal Welfare Act of 1966 (P.L. 89-544), as amended by the
Animal Welfare Act of 1970 (P.L. 91-579) and 1976 Amendments to
the Animal Welfare Act (P.L. 94-279), contains provisions to prevent
the sale or use of animals that have been stolen; prohibit animal
fighting ventures; and ensure that animals used in research, for ex-
hibition, or as pets receive humane care and treatment. The law pro-
vides for regulating the transport, purchase, sale, housing, care, han-
dling, and treatment of such animals.

Regulatory authority under the Animal Welfare Act is vested in the
Secretary of the U.S. Department of Agriculture (USDA) and imple-
mented by USDA’s Animal and Plant Health Inspection Service
(APHIS). Rules and regulations pertaining to implementation are
published in the Code of Federal Regulations (CFR), Title 9 (Animals
and Animal Products), Subchapter A (Animal Welfare), Parts 1, 2,
and 3. Copies can be obtained from the Deputy Administrator, U.S.
Department of Agriculture, APHIS-VS, Federal Building, 6505 Bel-
crest Road, Hyattsville, MD 20782.

ENDANGERED SPECIES

The Endangered Species Act of 1973 (P.L. 93-205; 87 Statute 884)
became effective on December 28, 1973, supplanting the Endangered
Species Conservation Act of 1969 (P.L. 91-135; 83 Statute 275). The
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new law seeks “to provide a means whereby the ecosystems upon which
endangered species and threatened species depend may be conserved,
to provide a program for the conservation of such endangered species
and threatened species, and to take such steps as may be appropriate
to achieve the purposes of the treaties and conservation of wild flora
and fauna worldwide.”

Regulatory authority under the Endangered Species Act is vested
in the Secretary of the U.S. Department of the Interior (USDI) and
implemented by USDI’s Fish and Wildlife Service. Implementing rules
and regulations are published in the CFR, Title 50 (Wildlife and
Fisheries), Chapter 1 (U.S. Fish and Wildlife Service, Department of
Interior), Subchapter B, Part 17 (Endangered and Threatened Wild-
life and Plants). Copies of the regulations, including a list of species
currently considered endangered or threatened, can be obtained by
writing to the Office of Endangered Species, U.S. Department of
Interior, Fish and Wildlife Service, Washington, DC 20240.
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APPENDIX D

Public Health Service Policy and
Government Principles Regarding
The Care and Use of Animals

PUBLIC HEALTH SERVICE POLICY ON HUMANE CARE
AND USE OF LABORATORY ANIMALS BY AWARDEE
INSTITUTIONS

The Public Health Service (PHS) Policy on Humane Care and Use
of Laboratory Animals by Awardee Institutions was updated in 1985.
In the policy statement, the PHS endorses the U.S. government “Prin-
ciples for the Utilization and Care of Vertebrate Animals Used in
Testing, Research, and Education” (reprinted below), which were de-
veloped by the Interagency Research Animal Committee. The PHS
policy implements and supplements these principles. Information
concerning the policy can be obtained from the Office for Protection
from Research Risks, National Institutes of Health, Building 31, Room
4B09, Bethesda, MD 20205.

PRINCIPLES FOR THE CARE AND USE OF ANIMALS USED
IN TESTING, RESEARCH, AND EDUCATION

The principles below were prepared by the Interagency Research
Animal Committee. This committee, which was established in 1983,
serves as a focal point for federal agencies’ discussions of issues in-
volving all animal species needed for biomedical research and testing.
The committee’s principal concerns are the conservation, use, care,
and welfare of research animals. Its responsibilities include infor-
mation exchange, program coordination, and contributions to policy
development.
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Principles for the Utilization and Care of Vertebrate Animals Used in Test-
ing, Research and Training

The development of knowledge necessary for the improvement of
the health and well-being of humans as well as other animals requires
in vivo experimentation with a wide variety of animal species. When-
ever U.S. Government agencies develop requirements for testing, re-
search, or training procedures involving the use of vertebrate animals,
the following principles shall be considered; and whenever these agen-
cies actually perform or sponsor such procedures, the responsible
institutional official shall ensure that these principles are adhered to:

I. The transportation, care, and use of animals should be in ac-
cordance with the Animal Welfare Act (7 U.S.C. 2131 et seq.)
and other applicable Federal laws, guidelines and policies'.

II. Procedures involving animals should be designed and per-
formed with due consideration of their relevance to human or
animal health, the advancement of knowledge, or the good of
society.

III. The animals selected for a procedure should be of an appro-
priate species and quality and the minimum number required
to obtain valid results. Methods such as mathematical models,
computer simulation, and in vitro biological systems should be
considered.

I'V. Proper use of animals, including the avoidance or minimization
of discomfort, distress, and pain when consistent with sound
scientific practices, is imperative. Unless the contrary is estab-
lished, investigators should consider that procedures that cause
pain or distress in human beings may cause pain or distress in
other animals.

V. Procedures with animals that may cause more than momentary
or slight pain or distress should be performed with appropriate
sedation, analgesia, or anesthesia. Surgical or other painful
procedures should not be performed on unanesthetized ani-
mals paralyzed by chemical agents.

'For guidance throughout these Principles the reader is referred to the Guide for the
Care and Use of Laboratory Animals prepared by the Institute of Laboratory Animal
Resources, National Research Council.
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VI

VII.

VIIIL.

IX.

Animals that would otherwise suffer severe or chronic pain or
distress that cannot be relieved should be painlessly killed at
the end of the procedure or, if appropriate, during the
procedure.

The living conditions of animals should be appropriate for their
species and contribute to their health and comfort. Normally,
the housing, feeding, and care of all animals used for biomed-
ical purposes must be directed by a veterinarian or other sci-
entist trained and experienced in the proper care, handling,
and use of the species being maintained or studied. In any case,
veterinary care shall be provided as indicated.

Investigators and other personnel shall be appropriately qual-
ified and experienced for conducting procedures on living an-
imals. Adequate arrangements shall be magde for their in-serv-
ice training, including the proper and humane care and use of
laboratory animals.

Where exceptions are required in relation to the provisions of
these Principles, the decisions should not rest with the inves-
tigators directly concerned but should be made, with due re-
gard to Principle 11, by an appropriate review group such as
an institutional animal research committee. Such exceptions
should not be made solely for the purposes of teaching or
demonstration.
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Preface

One of the most difficult issues to confront biological scientists,
as well as the society within which they work, is that of the use of
laboratory animals in biomedical and behavioral research. What is
the ethical relationship of investigators to the animals they use? How
may we balance society’s desire for the beneficial outcomes of research
with the need to protect animals that generally must be used to yield
those outcomes? Are there truly effective alternative methods to the
use of animals or are these available methods mainly complementary?
Are regulations concerning appropriate care of animals too lenient
or too strict? The questions are neither easy to answer nor are they
new. In 1896, the National Academy of Sciences issued a statement
in which it affirmed the need to use animals in medical research
in a letter to United States Senator Jacob H. Gallinger (Appendix
A). The question arose because of concerns about the treatment of
animals in research, and the issues did not differ greatly from those
being raised today.

Yet the debate and activity have intensified recently. Research
laboratories have been raided to “liberate” animals. The National
Institutes of Health has issued sanctions against several institutions
for lack of full adherence to animal care regulations. Researchers,
who have often failed to present persuasively the case for animal
use in research to the public and to politicians, now are becoming
increasingly anxious about the limitations placed on their research.
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Books have appeared presenting the argument that the “rights” of
animals must be considered equal to those of humans.

In September 1985, the National Research Council, through its
Commission on Life Sciences and with the collaboration of the In-
stitute of Medicine, appointed a committee to examine concerns
about animal use and treatment, benefits derived by humans and
animals from research with animals, and current regulatory and self-
regulatory guidelines for animal care and use. Care was taken to
ensure that the committee membership included scientists from a
wide range of disciplines, as well as nonscientists involved in animal
welfare, law, and ethics. The diverse backgrounds and interests of
the committee provided an opportunity for a wide range of views on
the issues to be presented. However, it also meant that on several of
these issues it was not possible for the committee to reach unanim-
ity, for example, on the uses of pound animals and coverage of rats,
mice, birds, and farm animals used in biomedical research under the
Animal Welfare Act. The committee was asked to focus on the use of
laboratory animals in research; other uses in testing and education
were to be addressed less intensively. This report is the result of the
committee’s efforts.

The committee met 10 times to collect information, interview
knowledgeable persons, and discuss the issues. One meeting was
a public forum in which the committee heard a spectrum of views
from animal welfare groups, scientists, and anyone else who wished
to share their information or opinions. More than 200 persons at-
tended and over 50 individuals representing 40 organizations made
oral presentations. In addition, written statements were received
from individuals and organizations who did not attend the public
meeting. In the course of its work, the committee also invited to
other of its meetings about 20 persons who could add to its informa-
tion on government regulatory and research goals, the philosophies
underlying opinions on the appropriateness of animal use, the status
of the development of alternative methods to the use of animals, and
the experience of other countries in the use of animals and the regu-
lation thereof. The committee benefited from the wisdom of all these
contributors and acknowledges its gratitude for their willingness to
assist in this study.

The committee had hoped to draw on the results of a new survey
of laboratory animal use by the Institute of Laboratory Animal
Resources of the National Research Council. Contractual difficulties
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postponed this survey; thus, discussions of the numbers of animals
used are based on other data.

The committee organized itself to address its charge by forming
three subcommittees—on societal issues, on regulatory issues, and
on scientific issues. The draft reports of these three sections were
discussed by the entire committee as it formed its conclusions and
recommendations and developed this final report.

No committee dealing with an issue so emotionally charged as
this, as diverse in background, and displaying such a vast difference
of opinion about its topic could be expected to come easily to a
consensus. The issues profoundly affect the performance of scientific
research, but they are not themselves scientific. Individual opinion,
life experience, and worldview play a large part in determining how
any individual approaches the topic. The committee members strove
to put aside their personal interests and to address the overarch-
ing principal issues in a dispassionate manner. The consensus, as
expressed in the conclusions and recommendations of this report, is
evidence that the committee was reasonably successful. After discus-
sion on some issues, conclusions were reached that, following further
debate, were changed. All had their say, but nevertheless some mem-
bers wanted to make individual statements. Included at the end of
this report are two such statements. These may be useful to help the
reader appreciate the depth of feeling and range of individual opin-
lons that exist on this matter among interested people. They also
indicate that on some of the issues surrounding the use of laboratory
animals, the differences of opinion are too great for a consensus to
be reached at this time.

Some feel that the timing of this assignment was inopportune.
The scientific community has had little time to work with and adjust
to the new regulations that govern animal research, which makes it
difficult to assess the impact of the regulatory framework. However,
most feel that there is no ideal moment to assess the use of laboratory
animals, for, as history has demonstrated, this issue has been under
active consideration for well over a century. For example, in the
intervening years since the National Academy of Sciences issued its
statement in 1896 on the use of laboratory animals, the level of
public interest has varied, but the issues and concerns have never
disappeared.

We do not expect that this report will end debate about the use
of animals in biomedical and behavioral research. That discussion
in its modern form has been ongoing for more than a century and
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is almost continuously at a critical point. We believe, however, that
the report provides a carefully reasoned statement on the issues. It
also provides a point of departure for further discussion on how to
use animals appropriately, while recognizing and being sensitive to
the concerns of all segments of our society.

The committee thanks those who have contributed to its work.
We are grateful to all who shared their views with us at our public
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Executive Summary

The use of animals in scientific research has been a controversial
issue for well over a hundred years. The basic problem can be
stated quite simply: Research with animals has saved human lives,
lessened human suffering, and advanced scientific understanding,
yet that same research can cause pain and distress for the animals
involved and usually results in their death. It is hardly surprising
that animal experimentation raises complex questions and generates
strong emotions.

Animal experimentation is an essential component of biomedical
and behavioral research, a critical part of efforts to prevent, cure,
and treat a vast range of ailments. As in the past, investigators are
using animals to learn about the most widespread diseases of the age,
including heart disease and cancer, as well as to gain basic knowledge
in genetics, physiology, and other life sciences. Animals are also
needed to combat new diseases, of which acquired immune deficiency
syndrome (AIDS) is currently the most prominent example. At the
same time, behavioral researchers are drawing on animal studies to
learn more about such major causes of human suffering as mental
illness, drug addiction, and senility.

The recognition that animals are essential in scientific research
is critical in making decisions about their use, but these decisions
are also made in the broad context of social and ethical values. In
this report, the committee addresses these issues and examines how
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and why animals are used in research and how society oversees that
research.

PATTERNS OF ANIMAL USE

Data about the numbers and species of animals used for scien-
tific experimentation in the United States come primarily from two
sources: the National Research Council’s Institute for Laboratory
Animal Resources (ILAR) and the U.S. Department of Agriculture’s
Animal and Plant Health Inspection Service (APHIS). Though the
information from both of these sources is incomplete, it provides a
picture of the magnitude of animal experimentation in the United
States. In 1983, an estimated 17 to 22 million animals were used for
research, testing, and education in the United States. In this case,
“animals” includes all vertebrates—namely, mammals, birds, rep-
tiles, amphibians, and fish. The majority of animals used—between
12 million and 15 million—were rats and mice. These quantities are
a small fraction of the total of over 5 billion animals used annually
for food, clothing, and other purposes in the United States.

A significant portion of the laboratory animals used each year
are involved not in research but in testing. Research and testing
are not always separable, but testing generally entails the use of
animals, primarily rats and mice, to assess the safety or effectiveness
of consumer products such as drugs, chemicals, and cosmetics.

The data concerning the numbers of animals used in testing are
not complete. Various sources estimate that anywhere from several
million to more than half of the approximately 20 million animals
used for research and testing in the United States are used for testing.
In contrast, the use of animals in education is relatively small (i.e.,
only an estimated 53,000 animals are used per year in teaching in
medical and veterinary schools) and has been declining in recent
years.

In general, the data concerning animal use in the United States
must be viewed as uncertain. The Office of Technology Assessment
has concluded that it is not even possible to tell from the existing
data whether the total number of animals used each year is increasing
or decreasing. A survey now being planned by ILAR, the fourth in
a series of ILAR surveys conducted since 1962, will provide some of
this information.

Animal research encompasses a wide range of biomedical and
behavioral experiments. One field of behavioral research entails
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observing animals in colonies that simulate their natural environ-
ments. Other animals undergo medical procedures such as surgery
to gauge the effectiveness of new techniques. Some are exposed to
toxic substances until death or disability results. Others are killed
immediately to obtain an essential organ or tissue for further studies.
Although long-term survival is sometimes the goal of animal experi-
mentation, most research animals are humanely killed at some point
during the course of the research.

BENEFITS DERIVED FROM THE USE OF ANIMALS

The use of animals in biomedical and behavioral research has
greatly increased scientific knowledge and has had enormous benefits
for human health. For example, in the United States, animal experi-
mentation has contributed to an increase in average life expectancy
of about 25 years since 1900. A few examples give an indication of
the breadth and variety of these contributions.

e Animals have been used to study cardiovascular function and
disease since the early 1600s. Heart-lung machines, which have made
open-heart surgery possible, were developed with animals before
being used with humans. More than 80 percent of all congenital
heart diseases that were formerly fatal can now be cured by surgical
treatment based on animal experiments. Similarly, a wide variety of
surgical techniques and drug treatments, which have extended life
for millions of Americans, were first perfected in animals.

e Studies of the biology of transplantation in animals have made
it possible to transfer organs between people. Some 30,000 Americans
now alive have transplanted kidneys, which free them from the labori-
ous and uncomfortable dialysis treatments once needed to keep them
alive. Other Americans are now alive because of transplanted hearts
or livers, or have had their lives immeasurably improved because of
skin or cornea transplants. Basic research on transplantation has
also contributed greatly to the understanding of immunology, with
wide ramifications for the treatment of many diseases.

e Animal research shed light on the nature of polio and has
helped to nearly eliminate the disease from the United States. In the
early 1900s, researchers succeeded in transmitting the polio virus to
monkeys for the first time. In following years, investigators tested
various altered or inactivated forms of the virus in monkeys until
strains were found that could immunize the monkeys without giving
them the disease. This work led to human vaccines that have reduced
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the number of cases of paralytic polio in the United States from
58,000 in 1952, at the height of one epidemic, to 4 in 1984.

e Many clinically useful methodologies were first tested on an-
imals before being used with humans. Examples include computed
axial tomographic (CAT) scans and magnetic resonance imaging
(MRI).

e Animal studies have been essential in probing the functions
of the brain in health and disease. Investigators have used animals
to understand movement (and the movement dysfunctions caused
by such diseases as epilepsy and multiple sclerosis), vision, memory
(including the severe memory loss that occurs in 5 percent of persons
over the age of 65), drug addiction, nerve cell regeneration, learning,
and pain.

The use of animals is important if biomedical research is to
continue to lead to the understanding and amelioration of diseases
such as cancer, diabetes, and uncontrolled infectious diseases. It will
also be essential in efforts to understand and control newly emergent
human diseases. For example, researchers have identified viruses
in monkeys and other animals that cause diseases in those species
similar to AIDS. These animals can therefore act as model systems
for the human disease, allowing investigation of possible treatments
and vaccines.

Animal research does not only benefit humans. Much animal re-
search also benefits animals, either directly because animal health is
the subject of research or indirectly because the same procedures and
treatments used in humans can be used in animals. Most of the ani-
mals that benefit from this research are domesticated and therefore
assist humans in some way—as sources of food and fiber, for instance,
or as pets and companions. Vaccines, antibiotics, anesthetics, and
other products have improved the lives of countless animals.

ALTERNATIVE METHODS IN BIOMEDICAL AND
BEHAVIORAL RESEARCH

Scientists have been and are searching for alternative methods
to the use of animals in biomedical and behavioral research for a
variety of reasons, including an interest in the welfare of animals, a
concern for the increasing costs of purchasing and caring for animals,
and because in some areas alternative methods may be more efficient
and effective research tools. In current usage, the term “alternative
methods” includes replacements for mammals, reductions in the use
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of animals, and refinements in experimental protocols that lessen the
pain of the animals involved.

One way to reduce the use of mammals is to modify experi-
mental protocols so that fewer of them are needed. In the field of
testing, for instance, methods have been found to assess toxicity us-
ing fewer mammals than were once thought necessary. In addition,
in some experimental situations, features of mammals can be mod-
eled by nonmammalian vertebrates (birds, reptiles, amphibians, and
fish), invertebrates, plants, organs, tissues, cells, microorganisms,
and nonbiological systems. For example, research conducted on the
fruit fly Drosophila has led to understandings in genetics that apply
to all living things, and mathematical models can increase the effec-
tiveness of experiments by defining variables and checking theories,
thus making experiments on biological systems more effective and
economical. Finally, experimental protocols can be refined to reduce
the pain and suffering experienced by laboratory animals. These
approaches are all referred to as alternatives.

The search for alternatives to the use of animals in research
and testing remains a valid goal of researchers, but the chance that
alternatives will completely replace animals in the foreseeable future
is nil. Nevertheless, successes have occurred in reducing the numbers
of animals used, in developing nonmammalian models, and in refining
experimental protocols to reduce the pain experienced by animals,
and work continues in this area.

Recognizing the above, the committee recommends that:

e Research investigators should consider possible alternative
methods before using animals in experimental procedures.

To enable researchers better to consider alternatives, it is impor-
tant that they have access to relevant information. The committee
therefore recommends that:

e Databases and knowledge bases should be further developed
and made available for those seeking appropriate experimental mod-
els for use in the design of research protocols.

Furthermore, although the committee’s work has focused mainly
on research, it recommends that:

e Federal regulatory agencies should move rapidly to accept
tests—as such tests become validated—that reduce the number of
vertebrates used, insofar as this does not compromise the regulatory
mission of an agency and protection of the public.
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REGULATORY ISSUES

The laws and regulations governing animal research reflect the
broad ethical considerations surrounding the use of animals by hu-
mans. The most important federal law affecting animal research in
the United States is the Animal Welfare Act. Passed in 1966 and
amended in 1970, 1976, and 1985, the act sets minimum standards for
handling, housing, feeding, and watering laboratory animals and es-
tablishes basic levels of sanitation, ventilation, and shelter from tem-
perature and weather extremes. The law covers those warm-blooded
animals designated by the secretary of the U.S. Department of Agri-
culture, the overseer of the Animal Welfare Act. At present, this
includes dogs, cats, nonhuman primates, rabbits, hamsters, guinea
pigs, and marine mammals, but not rats, mice, birds, and farm an-
imals used in biomedical research—although rats and mice account
for about 85 percent of the animals used in research, education, and
testing.

The most recent amendments to the Animal Welfare Act, which
took the form of the Improved Standards for Laboratory Animals
Act of 1985, added several important provisions to the law. The law
requires investigators to consider alternative methods that do not
involve animals and to consult with a veterinarian before beginning
any experiment that could cause pain. It also requires that dogs
receive proper exercise, that primates be provided with environments
that promote their psychological well-being, and that all animals
used receive adequate presurgical and postsurgical care and pain-
relieving drugs. These amendments also require that each registered
research facility appoint a committee to monitor animal research
in that institution. These committees must include a veterinarian
and a person unaffiliated with the research facility to represent the
community’s interests in animal welfare. Committee members must
inspect the facility’s animal laboratories twice a year and report
deficiencies to the institution for correction. If the deficiencies are
not corrected promptly, the U.S. Department of Agriculture must be
notified for enforcement, and any funding agency must be informed
so that it can decide whether to suspend or revoke grants or contracts
to the violator.

A second long-standing, important document affecting animal
research in the United States is a product not of the federal gov-
ernment but of the scientific community. In 1963, the Animal Care
Panel released the Guide for Laboratory Animal Facilities and Care.
The Guide has been revised five times since then by ILAR, most
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recently in 1985, and has been renamed the Guide for the Care and
Use of Laboratory Animals to reflect its broadened scope. Its purpose
is to assist investigators and institutions in caring for and using lab-
oratory animals professionally and humanely. It is written in general
terms so that it can be used by the wide variety of institutions that
conduct experiments using animals.

A number of other government agencies and private organiza-
tions have drawn on the Guide in establishing standards for animal
research. The 1985 Health Research Extension Act, which reautho-
rized funding for the National Institutes of Health (NIH), requires
that researchers receiving funding from NIH adhere to the standards
of the Guide. In 1986, the Public Health Service (PHS)—which
includes NIH, the Food and Drug Administration, the Centers for
Disease Control, and the Alcohol, Drug Abuse, and Mental Health
Administration—released the most recent revision of its policy state-
ment on the humane care and use of laboratory animals. This, too,
requires compliance with the Guide. An Interagency Research An-
imal Committee incorporated the Guide by reference in its 1985
“U.S. Government Principles for the Utilization and Care of Verte-
brate Animals Used in Testing, Research, and Training.” On the
nongovernmental side, the American Association for Accreditation
of Laboratory Animal Care uses the Guide in evaluating the animal
facilities of institutions seeking accreditation.

In addition to requiring compliance with the Guide, the PHS
policy statement and 1985 Health Research Extension Act include
several other important statutory and regulatory changes. They re-
quire that each institution receiving funds from PHS maintain an
Institutional Animal Care and Use Committee (IACUC) to monitor
animal research. As with the committees required by the Animal
Welfare Act, each IACUC must include one veterinarian and one
individual not affiliated with the institution. Investigators who plan
to use animals must submit their research protocols to these com-
mittees, including a justification for the use of a particular kind of
animal and a demonstration that they have considered methods that
do not use animals.

The use of animals for research, testing, and education is also
regulated in other ways in the United States. For example, the Food
and Drug Administration and the Environmental Protection Agency
have established Good Laboratory Practices (GLP) regulations that
affect the use and care of animals.

Even with this abundance of regulatory activity, self-regulation
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is the most important determinant of humane treatment of animals.
Professional societies have set up guidelines to be followed by their
members. In addition, many individual institutions—governmental,
academic, and private—have established policies governing animal
experimentation and testing. Many institutions now provide in-
formation and instruction to animal users on the proper care and
handling of research animals. Most important are individual inves-
tigators; under the review of their institutional animal committees,
they ultimately have the greatest control over and responsibility for
how an animal will be cared for and used. At the same time, most
scientists acknowledge the need for regulations to set minimum stan-
dards and provide for public accountability.

Although humane care and use of laboratory animals charac-
terize the scientific community, there have been from time to time
some members of this community who have been found to care
inadequately for their animals. The committee believes that the mis-
treatment or mishandling of animals is not acceptable. Maltreatment
and improper care of animals used in research cannot be tolerated,
and individuals responsible for such behavior must be subject to
censure. Without such punishment, the continued use of animals by
all scientists is threatened, as more regulations and restrictions are
imposed by legislative and regulatory authorities in response to their
perception that scientists who commit abuses are not punished.

Many scientists believe, however, that present regulatory proce-
dures can in some instances be disruptive, in that they may decrease
efficiency, increase costs, and slow progress. For instance, obtaining
preliminary approval of all research protocols does delay some exper-
iments. On the other hand, protocol review can help the researcher
when it provides an opportunity for the scientist’s peers to offer
advice and assistance. This advice may result in a better-planned
experiment that not only improves animal care and minimizes animal
pain but also leads to more instructive results. In any case, more
extensive regulations may have contributed to the increased expense
of animal research, which constrains the research that can be done.

The requirement that investigators strictly comply with the
Guide for the Care and Use of Laboratory Animals has also raised
difficulties. The 1985 Health Research Extension Act essentially im-
parts the force of law to the Guide, but the Guide was not written
to be a legal document. It was designed to provide for flexibility
in interpretation, guided by professional judgment. As such, it has
served the community of individuals using laboratory animals well
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in the more than 20 years since it was first published. Because it is
now being used to set minimum standards for inspection, it may in
some respects be too rigidly interpreted, as in the requirement for
multiple separate areas and rooms for performing aseptic surgery.
If the Guide is to act as law, it should be carefully examined and
redrafted as needed to ensure that its language satisfies the intent,
as distinct from the letter, of the law.

In the general area of regulation, the committee recommends the
following:

e No additional laws or regulatory measures (except the regu-
lations required by the Improved Standards for Laboratory Animals
Act of 1985) affecting the use of animals in research should be pro-
mulgated until, based on experience, a careful accounting of the
effects of the application of the present body of laws, regulations,
and guidelines has been made and evidence of the need for more
regulation is available.

* A mechanism should be established for ongoing review of
the regulatory framework of federal agencies for animal experimen-
tation. It is essential that research scientists who must abide by
this regulatory framework be prominently involved in its assessment.
Specifically, the Guide for the Care and Use of Laboratory Animals
should be reviewed as soon as possible to determine whether revisions
are necessary due to new information.

* Federal standards developed by different agencies for the care
and use of laboratory animals should be congruent with each other.

 Sufficient federal funds should be appropriated for the inspec-
tions required for the enforcement of the Animal Welfare Act.

 Sufficient federal funds should be appropriated for mainte-
nance and improvement of animal facilities to allow individuals and
institutions to conduct animal research in compliance with govern-
ment policies, regulations, and laws. It is important that such funds
should be added to ongoing research support.

USE OF POUND ANIMALS

One of the most controversial areas in the current debate involves
the use of impounded dogs and cats. The emotions engendered have
resulted in the passage of laws by a number of political jurisdictions
that prohibit or restrict the release of impounded animals for use
in research. These laws create a dilemma: the impounded animals
are not released for use in research but are killed by the pound or
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shelter if not claimed. Each year more than 10 million such animals
are destroyed at pounds or shelters, whereas fewer than 200,000
dogs and cats are released from pounds and shelters to scientific
establishments for use in research—Iless than 2 percent of the number
that are destroyed.

A prohibition against the use of pound animals also means that
more animals are used each year. Instead of using one of the 10
million pound animals that will be destroyed, different animals are
bred for use in research.

Whether a pound animal or a “purpose-bred” animal is the
appropriate research model depends on the needs of the experiment.
Pound animals are seen as having varied genetic backgrounds. In
some experiments the genetic variability, because it is much like
that found naturally in humans, is an advantage; in other cases it is
necessary to know the genetic background of the animal, requiring an
animal bred for research. For other experiments it may be necessary
to use purpose-bred animals because the health history, physiological
status, and age of pound animals are not well enough known to ensure
that conditions present in the animals will not interfere with conduct
of the experiment.

Twelve states have passed laws that prohibit the release of im-
pounded animals for use in research. In 11 of these states, researchers
can use animals impounded in other states, which are legally trans-
ported across state lines by dealers. In Massachusetts, a new law that
went into effect in 1986 prohibits researchers from using any animals
from pounds, no matter where those animals were impounded.

A prohibition against the use of pound animals inevitably in-
creases the costs of animal research because the cost of an animal
from a dealer is greater than the cost of a pound animal. If the
impounded dogs used each year in research were not available, a sub-
stantial additional cost would be incurred from buying replacement
dogs from dealers.

In addressing the use of pound animals:

e The committee unanimously recommends that pound animals
be made available for research in which the experimental animals
are used in acute experiments {i.e., in which the animals remain
anesthetized until they are killed). While a majority of the committee
supports the appropriate use of pound animals in all experiments,
a minority opposes the use of pound animals for chronic, survival
experiments.
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American society is a pluralistic society in which public policy
takes into account many different perspectives. No single ideology or
theology governs people’s ways of thinking. Similarly, decisions in the
United States do not arise unilaterally from authorities. They reflect
a consensus within society, as expressed through people’s elected
representatives.

Some people will continue to contend that animal research should
be eliminated. The committee rejects such a view. Indeed, the
committee concludes that:

e Humans are morally obliged to each other to improve the
human condition. In cases in which research with animals is the best
available method to reach that goal, animals should be used.

The committee also recognizes that:

e Scientists are ethically obliged to ensure the well-being of
animals used in research and to minimize their pain and suffering.

The committee affirms the principle of humane care of all animals
used in research and recommends that:

e All those responsible for the care and use of animals in re-
search should adhere to the principle that these animals be treated
humanely.
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Introduction

Animal experimentation has been a part of biomedical and be-
havioral research for several millennia; experiments with animals
were conducted in Greece over 2,000 years ago. Many advances in
medicine and in the understanding of how organisms function have
been the direct result of animal experimentation.

Concern over the welfare of laboratory animals is also not new,
as reflected in the activities of various animal welfare and antivivisec-
tionist groups dating back to the nineteenth century. This concern
has led to laws and regulations governing the use of animals in re-
search and to various guides and statements of principle designed to
ensure humane treatment and use of laboratory animals.

HISTORICAL BACKGROUND

Use of Animals in Research

Some of the earliest recorded studies involving animals were
performed by Aristotle (384-322 B.C.), who revealed anatomical
differences among animals by dissecting them (Rowan, 1984). The
Greek physician Galen (A.D. 129-199) maintained that experimen-
tation led to scientific progress and is said to have been the first to
conduct demonstrations with live animals—specifically pigs—a prac-
tice later extended to other species and termed “vivisection” (Loew,

12




INTRODUCTION 13

1982). However, it was not until the sixteenth century that many
experiments on animals began to be recorded. In 1628, William Har-
vey published his work on the heart and the movement of blood in
animals (French, 1975). In the 1800s, when France became one of
the leading centers of experimental biology and medicine—marked
by the work of such scientists as Frangois Magendie in experimental
physiology, Claude Bernard in experimental medicine, and Louis Pas-
teur in microbiology and immunology—investigators regularly used
animals in biomedical research (McGrew, 1985).

Research in biology progressed at an increasing pace starting
around 1850, with many of the advances resulting from experiments
involving animals. Helmholtz studied the physical and chemical ac-
tivities associated with the nerve impulse; Virchow developed the
science of cellular pathology, which led the way to a more rational
understanding of disease processes; Pasteur began the studies that
led to immunization for anthrax and inoculation for rabies; and Koch
started a long series of studies that would firmly establish the germ
theory of disease. Lister performed the first antiseptic surgery in
1878, and Metchnikoff discovered the antibacterial activities of white
blood cells in 1884. The first hormone was extracted in 1902. Ehrlich
developed a chemical treatment for syphilis in 1909, and laboratory
tissue culture began in 1910. By 1912, nutritional deficiencies were
sufficiently well understood to allow scientists to coin the word “vi-
tamin.” In 1920, Banting and Best isolated insulin, which led to
therapy for diabetes mellitus. After 1920, the results of science-
based biological research and their medical applications followed so
rapidly and in such numbers that they cannot be catalogued here.

Concerns over Animal Use

The first widespread opposition to the use of animals in research
was expressed in the nineteenth century. Even before this, however,
concern had arisen about the treatment of farm animals. The first
piece of legislation to forbid cruelty to animals was adopted by the
General Court of Massachusetts in 1641 and stated that “No man
shall exercise any tyranny or cruelty towards any brute creatures
which are usually kept for man’s use” (Stone, 1977). In England,
Martin’s Act was enacted in 1822 to provide protection for farm an-
imals. In 1824, the Society for the Prevention of Cruelty to Animals
(SPCA) was founded to ensure that this act was observed. In 1865,
Henry Bergh brought the SPCA idea to America (Turner, 1980).
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He was motivated not by the use of animals in research but by the
ill-treatment of horses that he observed in czarist Russia.

In the second half of the nineteenth century, concerns for the
welfare of farm animals expanded to include animals used in scientific
research. The antivivisectionist movement in England, which sought
to abolish the use of animals in research, became engaged in large-
scale public agitation in 1870, coincident with the development of
experimental physiology and the rapid growth of biomedical research.
In 1876, a royal commission appointed to investigate vivisection
issued a report that led to enactment of the Cruelty to Animals Act.
The act did not abolish all animal experimentation, as desired by
the antivivisection movement. Rather, it required experimenters to
be licensed by the government for experiments that were expected to
cause pain in vertebrates.

As animal experimentation increased in the United States in the
second half of the nineteenth century, animal sympathizers in this
country also became alarmed. The first American antivivisectionist
society was founded in Philadelphia in 1883, followed by the forma-
tion of similar societies in New York in 1892 and Boston in 1895. Like
their predecessors in England, these groups sought to abolish the use
of animals in biomedical research, but they were far less prominent
or influential than the major animal-protection societies, such as
the American SPCA, the Massachusetts SPCA, and the American
Humane Association (Turner, 1980).

Unsuccessful in its efforts toward the end of the nineteenth cen-
tury to abolish the use of laboratory animals (Cohen and Loew,
1984), the antivivisectionist movement declined in the early twenti-
eth century. However, the animal welfare movement remained active,
and in the 1950s and 1960s its increasing strength led to federal reg-
ulation of animal experimentation. The Animal Welfare Act was
passed in 1966 and amended in 1970, 1976, and 1985. Similar laws
have been enacted in other countries to regulate the treatment of
laboratory animals (Hampson, 1985).

Concern over the welfare of animals used in research has made
itself felt in other ways. In 1963, the Animal Care Panel drafted
a document that is now known as the Guide for the Care and Use
of Laboratory Animals (National Research Council, 1985a). As dis-
cussed in Chapter 5, the Guide is meant to assist institutions in
caring for and using laboratory animals in ways judged to be pro-
fessionally and humanely appropriate. Many professional societies
and public and private research institutions have also issued guide-
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lines and statements on the humane use of animals; for example, the
American Physiological Society, the Society for Neuroscience, and
the American Psychological Association.

PRESENT SITUATION

Despite the long history of concern with animal welfare, the
treatment and use of experimental animals remain controversial. In
recent years a great expansion of biomedical and behavioral research
has occurred. Simultaneously, there has been increased expression of
concern over the use of animals in research. Wide publicity of several
cases involving the neglect and misuse of experimental animals has
sensitized people to the treatment of laboratory animals. Societal
attitudes have also changed, as a spirit of general social concern
and a strong belief that humans have sometimes been insensitive to
the protection of the environment have contributed to an outlook in
which the use of animals is a subject of concern.

Of course, any indifference to the suffering of animals properly
gives rise to legitimate objections. From time to time some few mem-
bers of the scientific community have been found to mistreat or inad-
equately care for research animals. Such actions are not acceptable.
Maltreatment and improper care of animals used in research cannot
be tolerated by the scientific establishment. Individuals responsible
for such behavior must be subject to censure by their peers. Out of
this concern that abuse be prevented, organizations have emerged
to monitor how laboratory animals are being treated, and govern-
ment agencies and private organizations have adopted regulations
governing animal care and use.

Discussions about laboratory animal use have also been influ-
enced in recent years by the emergence of groups committed to a
concept termed “animal rights.” Some of these groups oppose all use
of animals for human benefit and any experimentation that is not
intended primarily for the bene§it of the individual animals involved.
Their view recognizes more than the traditional interdependent con-
nections between humans and animals: It reflects a belief that an-
imals, like humans, have “inherent rights” (Regan, 1983; Singer,
1975).

Their use of the term “rights” in connection with animals departs
from its customary usage or common meaning. In Western history
and culture, “rights” refers to legal and moral relationships among
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the members of a community of humans; it has not been applied to
other entities (Cohen, 1986). Our society does, however, acknowledge
that living things have inherent value. In practice, that value imposes
an ethical obligation on scientists to minimize pain and distress in
laboratory animals.

Our society is influenced by two major strands of thought: the
Judeo-Christian heritage and the humanistic tradition rooted in
Greek philosophy. The dominance of humans is accepted in both
traditions. The Judeo-Christian notion of dominance is reflected in
the passage in the Bible that states (Genesis 1:26):

And God said, Let us make man in our image, after our likeness; and
let them have dominion over the fish of the sea, and over the fowl of
the air, and over the cattle, and over all the earth, and over every
creeping thing that creepeth upon the earth.

However, the Judeo-Christian heritage also insists that dominance
be attended by responsibility. Power used appropriately must be
used with the morality of caring. The uniqueness of humans, most
philosophers agree, lies in our ability to make moral choices. We
have the option to decide to dominate animals, but we also have a
mandate to make choices responsibly to comply with the obligations
of stewardship.

From tradition and practice it is clear that society accepts the
idea of a hierarchy of species in its attitudes toward and its regulation
of the relationships between humans and the other animal species.
For example, animals as different as nonhuman primates, dogs, and
cats are given special consideration as being “closer” to humans and
are treated differently from rodents, reptiles, and rabbits.

Most individuals would agree that not all species of animals are
equal and would reject the contention of animal rights advocates
who argue that it is “speciesism” to convey special status to humans.
Clearly, humans are different, in that humans are the only species
able to make moral judgments, engage in reflective thought, and
communicate these thoughts. Because of this special status, humans
have felt justified to use animals for food and fiber, for personal
use, and in experimentation. As indicated earlier, however, these
uses of animals by humans carry with them the responsibility for
stewardship of the animals.

Several recent surveys have examined public opinion about the
use of laboratory animals in scientific experimentation (Doyle Dane
Bernbach, 1983; Media General, 1985; Research Strategies Corp.,
1985). Most of the people interviewed want to see medical research
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continued, even at the expense of animals’ lives. Beyond that, peo-
ple’s thoughts about animal use depend on the particular species
used and/or on the research problem being addressed. Almost all
people support the experimental use of rodents. Support for the use
of dogs, cats, and monkeys is less, and people clearly would prefer
that rodents be used instead. Most people polled believe that animals
used in research are treated humanely.

The next two chapters examine the ways in which animals are
used in the United States and the benefits that have been derived
from the use of experimental animals. After a discussion of alter-
native methods in the use of laboratory animals (Chapter 4), the
report discusses the regulatory issues surrounding animal use (Chap-
ter 5) and the use of animals from pounds and shelters (Chapter 6).
Chapter 7 contains the committee’s recommendations.




2
Patterns of Animal Use

Animals are used for a variety of purposes in the United States—
for food and other products; in sports and entertainment; for com-
panionship; for the production of enzymes, hormones, and other
biological products; and in research, testing, and education. The
largest use of animals is in food and fiber production, accounting for
over 5 billion vertebrates each year (U.S. Department of Agriculture,
1985). An estimated 110 million dogs and cats are household pets
in the United States. Between 17 million and 22 million animals are
estimated to be used annually in the United States in research, edu-
cation, and testing. About 85 percent of these are rats and mice, and
less than 2 percent are cats, dogs, and nonhuman primates (Office of
Technology Assessment, 1986).

Animals are used in research to improve the health and welfare
of humans and animals and to gain basic knowledge that cannot be
gained in other ways. Research conducted on animals varies widely in
its impact on the animal subjects themselves. One field of behavioral
research consists of observations of animals living in colonies that
simulate their natural environments but with adequate food supplies
and no predators. In some research projects, animals are subjected to
experimental procedures and then receive supportive care, because
their long-term survival and the validation of methods are the goals
of treatment (examples include the development of organ transplan-
tation and chronic toxicology). Some research animals are subjected

18
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to toxic substances and painful procedures until they are disabled or
die, as when determining the lethal dose of radiation used in cancer
therapy. Some are killed to obtain an essential organ, such as the
liver, to be used in further studies. Others are anesthetized, sub-
Jected to an experimental procedure, and killed without regaining
consciousness.

Not only is there considerable variation in how animals are used,
but there is variation in how many and what types of animals are
used in experiments.

NUMBERS OF ANIMALS USED

In 1952 the National Research Council established the Institute
for Laboratory Animal Resources (ILAR) to serve as a coordinat-
ing agency and an information resource on the use of laboratory
animals. In 1962, 1968, and 1978, ILAR conducted major surveys
of laboratory animal facilities and resources, with the results of the
1978 survey being published by the U.S. Department of Health and
Human Services (National Research Council, 1980). The 1968 and
1978 ILAR surveys included most of the entities that use animals in
biomedical research, including nonprofit, commercial, military, and
federal organizations. ILAR is currently planning a fourth survey.

The Animal and Plant Health Inspection Service (APHIS) of
the U.S. Department of Agriculture (USDA) also collects data on
the extent of animal use. Each year APHIS prepares an Animal
Welfare Enforcement Report, which summarizes the annual reports
filed with APHIS by registered research facilities that use animals in
research (U.S. Department of Agriculture, 1972-1987). All registered
research facilities are required to submit these reports. Institutions
are not required to report on their use of rats, mice, birds, and
domestic farm animals used for research, but the annual report form
has space for voluntary reporting on the use of rats and mice.

Table 1 summarizes information from the ILAR and APHIS
surveys and from estimates prepared by Health Designs, Inc., for
the Office of Technology Assessment (1986). As demonstrated by
the table, data from various sources show a lack of consistency. It
should be noted that a considerable decrease was observed between
1967 and 1978 in the numbers of animals used as measured by ILAR.
Recent annual reports from APHIS, however, have shown that the
total number of animals used in experimentation (excluding rats,
mice, birds, and wild animals) increased from 1,571,693 in 1983




20

066'% 00I‘6 S2I0ATUIRD IBY}0

691081 TPI'9LT S06'761 9¢6'10% TPS'PLI STPZ81 L98'%61 £90'€81 000292 sfoq
S¥I‘09 SZI'PS 11269 016'98 ¥re'es o¥e'ss 19663 80679 00£'66 sye)
[:358 44 €LLT1TS 129'v%S 101°629 018°99¥% 250608 ZIS'L¥S 986'6E¥ 00S‘%09 s31qqey
£66'6L 00509 SjUapoI 12Y1Q

86689 669'29¥% £€06°'869 81199 8%0'S8¥ L82°128 098°'L6¥% $99'9Z¥% 00£'€T19 s81d eauIny
200'9T¥ $99°0LE 09%'¥PI¥ gTI'LEY €20°L8¢ 6LV ¥S¥ L9Z LTV ¥£6'89¢ 006°S8L SI9)SWT]
000‘00L‘s  ¥18'STL'T 99L'89¢'¥ 000°TI€T‘9 syey

000'005‘8  ¥¥.'688'9 SIS'CIP ST 00€2LL22 CRlIA

£81'1T 9z1'T SOT‘T 80T‘T S00‘T == L3211 ATl 1281 SUOIN}IgSUL

Burjaodal jo ‘oN

1861 9861 9861 ¥861 €861 €861 2861 861 L96T seedg/dnoxn
SIHAV ~ &'SIHAV ~ Z'SIHAV g'SIHAV  5'SIHAV ‘(10)  &'SIHAV VT “AVTI
q q q q q ey
ysreeH

§2je3g Pajlu() aYyj Ul pas[) S[EWIUY JO JaquWINN 9Yj Jo sajewysy snouep T ATdV.L




'g'¢ dqe, ‘9861 ‘juswssassy ABojouyda ], JO DO wWody pajdopy :HOHUNOS

‘a8uel y3nol e Jo anjeA 389yBIy ayj aJe paje)s sojelluIsd YL
ERIG

pu® sjel 10} s1dquInu Aue apn[dul jou op A3YyJ, ‘UaAIB 1834 ayj 10} 88213U0) 03 FII0daY JUSISICJUL SICJ[O A4 [EWTUY WOI] paulejqo aIom ey
‘garoads 2833 Jo asn ayj jo sjrodar Arejunjoa

WO} 2UWIOD 3J[W pue §3BI 10} ejep 3y, ‘sjiodal [enuue sal3I[1de] YdIeasal wody ("X N ‘19389yd0y) 'ouf ‘sulisa(] yj[eay Aq pe[iduiod aiom eje s

'§90IN089Y [ewuy Alojeloqer] J0j d3nj13su] = YV I[ ‘@d1a1ag uoigoadsu] yj[esy jue[d pue [ewiuy = SIHJV ‘HLON

SL8°T8S'8T 06€'L8S'TT  888£'996'6T 00g‘zL¥'ce [e10],

160'108°T £€66'€€9'T  T1L£'698'T  Z6S'T¥8'T €69'TLS'T ao1W pue sjel
| Buipnoxa ‘[ejoiqng

mooo.ooo.v ystq
wooo.OOm suerqrydury
5000001 zs8'0s¥ 00§'0L0'z spaig
26€'19 (0] 2433 2 TLT LS 8€¢'99 926'%S 9¢¢'69 S95'%9 €2€'0¢ 00L°LS sojewlad urwinyuoN

S6S'PFI 002901 saje[ndu)



22 USE OF LABORATORY ANIMALS

to 1,633,933 in 1986 (U.S. Department of Agriculture, 1972-1987).
The Office of Technology Assessment (1986), in evaluating all the
data, has concluded that the available data are too imprecise to
allow any conclusions to be made regarding recent trends in overall
animal use. The ILAR survey being planned will provide more current
information on animal use.

USE OF ANIMALS IN RESEARCH BY THE
FEDERAL GOVERNMENT

The federal government is a major user of research animals.
Specifically, the following departments and agencies use animals for
intramural research and testing (Office of Technology Assessment,
1986).

e The U.S. Department of Agriculture conducts research with
animals to improve animal health and the quality of animal products,
such as food and fiber.

e The U.S. Department of Defense conducts experimental re-
search in a wide variety of areas, with animals being used by the Air
Force, the Army, the Navy, the Uniformed Services University of the
Health Sciences, the Defense Nuclear Agency, and the Armed Forces
Institute of Pathology.

e The U.S. Department of Energy conducts research on the
health and environmental effects of energy technologies and pro-
grams. Most of this research takes place at the privately man-
aged national laboratories—such as Brookhaven National Labora-
tory, Oak Ridge National Laboratory, and the Pacific Northwest
Laboratories—and through contracts and grants to scientists em-
ployed at universities and other research facilities.

e The U.S. Department of Health and Human Services carries
out intramural animal research or testing within four of its com-
ponents: the National Institutes of Health (NIH); the Food and
Drug Administration (FDA); the National Institute on Drug Abuse
(NIDA), which is part of the Alcohol, Drug Abuse, and Mental
Health Administration (ADAMHA); and the National Institute for
Occupational Safety and Health (NIOSH), which is part of the Cen-
ters for Disease Control. NIH is the largest of these four components
and uses more animals than any other federal department or agency.

e The U.S. Department of the Interior, in cooperation with
state and private organizations, conducts research and education
programs to improve fish and wildlife resource management.
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e The U.S. Department of Transportation conducts research
on transportation safety using animals under the authority of the
Hazardous Transportation Act of 1974 and the National Traffic and
Motor Vehicle Safety Act of 1966.

e The Consumer Product Safety Commaission (CPSC) conducts
tests to determine the toxic potential of consumer products.

o The Environmental Protection Agency (EPA) performs re-
search involving animals under the statutory and regulatory author-
ity of the Toxic Substances Control Act and the Federal Insecticide,
Fungicide, and Rodenticide Act.

e The National Aeronautics and Space Administration (NASA)
conducts research with animals to acquire knowledge that can be
used to protect the health of astronauts, both during their missions
in space and after their return to earth.

o The Veterans Administration (VA) uses animals in its re-
search and development divisions and in its education programs.

The Office of Technology Assessment (1986) has estimated that
the total federal use of animals in 1983 was 1.6 million, with about
90 percent of these animals being rats and mice.

USE OF ANIMALS IN EDUCATION

The number of animals used in education is unknown, but most
observers think that it is relatively small. For example, an estimated
53,000 animals are used annually for teaching in medical and vet-
erinary schools (Office of Technology Assessment, 1986). However,
animal use in high schools and colleges might be most people’s only
contact with laboratory animals, making it an important determi-
nant of how the public feels about such use. This topic is outside
the charge of the committee, but the recent report by the Office of
Technology Assessment (1986) examines the issue in some detail.

USE OF ANIMALS IN TESTING

Animals are used extensively to test the safety and efficacy of
compounds produced by the chemical, cosmetic, and drug industries.
The use of so many animals, particularly rats and mice, in testing
cannot be ignored even though the committee was charged primarily
with looking at the use of animals in research. Government regu-
latory agencies, such as FDA, EPA, CPSC, and the Occupational
Safety and Health Administration (OSHA), often explicitly require
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the use of animals in testing. A list of some commonly used tests
follows (Office of Technology Assessment, 1986). Descriptions of
possible alternative methods can be found in Chapter 4.

e Acute tozicity tests consist of single doses at concentrations
high enough to produce toxic effects or death. They are often used to
screen substances for relative toxicity. The LDgq, which is the dose
of a test substance at which half the test animals can be expected to
die, is one such test.

e FEye and skin irritation tests, which usually consist of a single
exposure, are generally used to develop warnings for handling and
to predict the toxicity of accidental exposure. The most common
method used to test eye irritation is the Draize test, in which a test
substance is applied to one eye of an adult rabbit, with the untreated
eye serving as a control (Draize et al., 1944).

o Repeated-dose chronic tozicity tests entail repeated exposures
to substances for periods of two weeks to more than a year to de-
termine the possible effects of long-term exposure. Rats are most
commonly used for these tests.

e Carcinogenicity tests involve repeated exposures to sub-
stances for most of an animal’s lifespan to detect possible human
carcinogens.

e Developmental and reproductive tozxicity tests consist of a va-
riety of procedures to determine the potential of foreign substances
to cause infertility, miscarriages, and birth defects. Rats and rabbits
are the most commonly used animal subjects.

e Neurotozicity tests use a variety of doses and exposures to
determine toxic effects on the nervous system. Toxic end points
include behavioral changes, lack of coordination, motor disorders,
and learning disabilities in animals.

e Mutagenicity tests include a variety of methods for deter-
mining whether genetic material of germ or somatic cells has been
changed.

e Biological screening tests investigate the biological activity of
organic compounds. Animals may be used in these tests depending
on the type of biological activity being investigated.

Most of the above-mentioned tests require the use of large num-
bers of animals. However, as mentioned earlier, the number of an-
imals used in testing is not known. Most testing is thought to be
conducted in private commercial establishments that use primarily
rats and mice, which under current regulations are not subject to the
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reporting requirements of the Animal Welfare Act. A recent estimate
of the total number of animals used in testing was “several” million
(Office of Technology Assessment, 1986). Another report (Theta
Corporation, 1986) estimated that the use of animals in testing and
industrial research is considerably greater than that, with organi-
zations outside of government and academia accounting for over 75
percent of the estimated 22 million laboratory animals used annually.
Of these animals, rodents by far are used in the greatest numbers.

NEW TECHNOLOGIES AND FUTURE LABORATORY
USE OF ANIMALS

The new and rapidly expanding field of biotechnology will have
an impact on the species and numbers of laboratory animals used,
but it is too early to predict precisely its ultimate effects. In some
cases, the number of animals used might be reduced as biotechnology
provides new testing methods acceptable to governmental regulatory
authorities. In other cases, biotechnology might cause a need for
more animals as well as shifts in the relative numbers of various
species of animals used. At present, the biotechnology industry in
the United States purchases an estimated 11 percent of all laboratory
rodents sold, about 5 percent of the swine, and about 2 percent of
the rabbits and dogs, but few primates or cats (Theta Corporation,
1986).

Several effects of biotechnology can already be seen. Rabies
virus is widely distributed in nature. It was initially studied by
infecting live laboratory animals with the virus, which led to vaccines
produced using live animals. Recently, new diagnostic tests have been
developed that use monoclonal antibodies produced by cell cultures,
and vaccines are being produced with recombinant DNA technology
(Freiherr, 1986). These changes have greatly reduced the use of
animals for this purpose.

Proteins such as growth hormone and insulin can now be made
using bioengineering techniques. Although this method of produc-
tion will not eliminate the use of animals, it may reduce the number
used per product, because safety tests can then be performed with
larger batches of a uniform product.

The increasing sophistication in determining molecular structure
and using it to predict biochemical function may reduce the use of
animals. Scientists can use advances in technology to determine the
active sites of molecules and even the attachment sites of viruses.
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Such information may permit drug synthesis to proceed in a more
directed fashion. New compounds developed in this way will still
require safety and efficacy testing in animals. Animals will also still
be needed for the validation of predicted results.

The numbers of particular animals used could change. For ex-
ample, more mice might be used, because transgenic mice produced
by the microinjection of DNA into fertilized mouse eggs constitute
a powerful system for the study of specific genes (Bieberich and
Scangos, 1986).

SUMMARY

No comprehensive data on the use of animals for research, test-
ing, and education in the private sector are available, and trends
in this use are difficult to gauge. Federal in-house use amounts to
about 1.6 million animals, or less than 10 percent of the estimated 17
million to 22 million animals used annually for research, education,
and testing in the United States. A uniform system of reporting,
while costly, would help to determine more accurately the numbers
of animals used in research, which would make it possible to assess
the impact of policy on trends in animal use. Animals are used ex-
tensively in testing the safety and efficacy of compounds produced by
the chemical, cosmetic, and drug industries. Commonly used tests
include those for acute toxicity, eye and skin irritation, repeated-
dose chronic toxicity, carcinogenicity, developmental and reproduc-
tive toxicity, neurotoxicity, mutagenicity, and biological screening.
Future technologies might afford ways of reducing animal use, or
they might lead to a need for more animals or to shifts in the relative
numbers of different species used.




3
Benefits Derived from the Use of Animals

Animal studies have been an essential component of every field
of medical research and have been crucial for the acquisition of basic
knowledge in biology. In this chapter a few of the contributions of
such studies in biomedical and behavioral research will be chroni-
cled. These descriptions should be viewed within the context of the
vast improvements in human health and understanding that have oc-
curred in the past 150 years. For example, since 1900 the average life
expectancy in the United States has increased by 25 years (U.S. Na-
tional Center for Health Statistics, 1988). This remarkable increase
cannot be attributed solely to animal research, as much of it is the
result of improved hygiene and nutrition, but animal research has
clearly been an important contributor to improved human health.

Despite the many advances and the projected results that will
come through the use of animals, some individuals question the value
of using animal models to study human disease, contending that
the knowledge thus gained is insufficiently applicable to humans.
Although experiments performed on humans would provide the most
relevant information (and are used in clinical research conducted on
humans when appropriate), it is not possible by commonly accepted
ethical and moral standards or by law to perform most experiments
on humans initially. It is true that not every experiment using
animals yields immediate and practical results, but the advances
that will be described in this chapter provide evidence that this

27
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means of research has contributed enormously to the well-being of
humankind.

POLIO

As a result of the acquisition of information and the development
of techniques achieved through the use of animals, poliomyelitis is no
longer a major threat to health in the United States. The number
of cases of paralytic polio in the United States has declined as a
result of vaccinations from 58,000 in 1952 to only 4 in 1984 (Office of
Technology Assessment, 1986). Unfortunately, polio is still a major
threat to health where the vaccine is not used. Indeed, in a number
of African, Asian, and South American countries, the incidence of
the disease has been rising, despite the availability of the vaccine
(Cockburn and Drozdov, 1970). An estimated 500,000 cases occur
around the world each year (Salk, 1983).

The use of rhesus monkeys for the study of polio began when
Landsteiner and Popper (1909) showed that injection of spinal cord
material from patients dying of polio caused paralysis in the ani-
mals. Flexner and Lewis (1909) promptly confirmed this result. To
learn how to immunize monkeys to protect them against infection,
researchers first used live virus, then formalin-inactivated virus from
infected brain suspensions, and eventually modified live virus. A ma-
Jor breakthrough occurred when Enders, Weller, and Robbins (1949)
showed that the virus could be propagated in cultured cells of non-
neural origin. That set the stage for mass production of viruses that
could be made into formalin-inactivated Salk vaccine or the modified
live-virus Sabin vaccine (Salk, 1983).

Although the use of monkeys in polio research has decreased
considerably, they are still essential to the production of both live
and killed polio vaccines, which are routinely produced in monkey
kidney cell cultures. The live vaccine is tested for neurovirulence
in monkeys, and the killed vaccine is routinely tested for safety in
monkeys.

ACQUIRED IMMUNE DEFICIENCY SYNDROME

The recent emergence of acquired immune deficiency syndrome
(AIDS) as a major health threat exemplifies not only the unpre-
dictability of research needs, but also the criticality of animals in
research. The similarity of simian AIDS, identified in rhesus mon-
keys at two primate centers, to human AIDS has allowed the disease




BENEFITS DERIVED FROM ANIMAL USE 29

in monkeys to serve as a model for the human disease. In mon-
keys, the virus that causes the disease has been isolated, infectibility
studies have been conducted, and some experiments have provided
preliminary indications of the possibility of vaccine development.
This animal model might prove useful for testing the efficacy and
safety of vaccines and therapeutic agents developed to prevent or
treat the human disease (Institute of Medicine, 1986).

Recently, a new virus called feline T-lymphotropic lentivirus has
been discovered. It resembles morphologically the human immuno-
deficiency virus (HIV) that causes AIDS, although differing antigeni-
cally, and causes a disease naturally in cats similar to AIDS. Thus,
infected cats might prove useful as animal models for the study of
certain aspects of human AIDS (Pedersen et al., 1987).

TRANSPLANTATION

The transplantation of skin, corneas, and various internal organs
could not have become a safe and standard procedure without the
knowledge of the biology of transplantation immunology acquired
through the use of experimental animals. Some 30,000 Americans
now alive have transplanted kidneys, and others survive with trans-
planted hearts and livers or retain their sight because of corneal
transplants.

The treatment of burn victims was of particular importance to
the British during World War II, and British biologist P. B. Medawar
(1944) undertook to find relief for them through the transplantation
of skin. For one of his models, he used freemartin cattle. A freemartin
is a sexually maldeveloped female calf that is born as a twin of a nor-
mal male calf; male hormones that reach it through placental vessels
usually make it sterile (Lillie, 1917). Experimentation showed that
skin and other tissues could be transplanted with good, lasting suc-
cess between the male and freemartin twins at any stage in their
lives (Anderson et al., 1961). They were “tolerant” of each other’s
tissues because of prenatal exposure to each other’s tissue antigens.
Medawar and his colleagues sought to induce such tolerance in new-
born mice. When newborns received skin transplants or received
bone marrow from unrelated animals, they became forever “toler-
ant” of the new tissue (Brent et al., 1976). That discovery signaled
a new era in immunology, with wide ramifications for health and
the treatment of disease not only in humans, but also in animals.
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Through a systematic study of the surface immune markers of spe-
cially bred strains of mice, Snell and Benacerraf provided the basis
for much of the understanding that has led to the success of organ
transplantation (Benacerraf, 1981).

In the past, young women with chronic pyelonephritis, patients
with genetic polycystic disease, and people suffering from the af-
termath of streptococcal infections were all vulnerable to chronic
renal failure and death. Those people benefited from the invention
of “artificial kidneys,” which periodically washed blood and removed
poisonous substances from it. The recipients of the benefit, however,
had to undergo frequent, laborious, and uncomfortable procedures
and had to rely on hospitals and mechanical devices.

The first extensive work with renal transplantation was reported
in 1955 (Hume et al., 1955). At first, transplanted kidneys were
rejected unless they were exchanged between identical twins. How-
ever, studies in dogs showed that administration of the drug 6-
mercaptopurine after transplantation would prolong the survival of
a transplanted organ from an unrelated person. This use of immuno-
suppressants ushered in the modern era of transplantation (Starzl
and Holmes, 1964). These compounds, having been studied first in
animals and proved to be effective, are now used in human transplant
recipients.

The study of tissue antigens proceeded at the same time as
transplantation work, first in mice and then in humans. Inbred
(isogeneic) strains of mice had been created by repeated brother—
sister matings. Ultimately, these strains became genetically identical,
and the exchange of tissues and organs became possible. In the study
of minor genetic differences between such strains, it became clear that
some genes specify the cell-surface structures responsible for tissue
recognition and rejection. “Transplantation antigens” can now be
identified by tissue typing, and the most appropriate donors can be
chosen for transplantation in both humans and animals.

A second revolution in transplantation was ushered in by the
development of cyclosporin. This immunosuppressive agent was first
used successfully in humans in 1983, after five years of toxicity and
efficacy testing in mice, rats, and other animals. Since it became
available for heart transplantation, survival after transplantation
has improved significantly (Kupiec-Weglinski et al., 1984). Further
progress is now occurring with monoclonal antibodies that seem to
immobilize the cell-surface markers responsible for recognition and
rejection. The hope is that such monoclonal antibodies, which have
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been developed and maintained in animals, will make it unnecessary
to resort to complete immunosuppression of a transplant recipient.
This would reduce the occurrence of infection and increase the rates
of survival of transplanted organs.

CARDIOVASCULAR-RENAL SYSTEMS

Dogs have traditionally been used in cardiovascular-renal studies
because of their relatively large size, which facilitates experimental
procedures. For example, an early model of hypertension was pro-
duced by partially occluding the renal artery in dogs. Studies of
renal function that use clearance techniques in unanesthetized ani-
mals are most often done in dogs. In the last two decades, however,
some mutant rats have proved exceedingly valuable as animal models
of human disease. The Brattleboro rat is an excellent example. It
has diabetes insipidus and must drink 70 percent of its body weight
in water each day. It cannot produce vasopressin, a hormone that
plays an essential role in the kidneys’ ability to regulate water ex-
cretion and blood pressure. Research on the Brattleboro rat has
greatly increased our understanding of vasopressin’s role in kidney
and cardiovascular function, and that understanding might lead to
the development of better drugs (and drugs with fewer side effects)
for the treatment of clinical disorders (Sokol and Valtin, 1982).

The development of open-heart surgery is but one of many exam-
ples of the value of using laboratory animals. Working with cats and
dogs, Gibbon built the forerunner of the present-day heart-lung ma-
chine (Deaton, 1974), which makes open-heart surgery possible. His
research in the early 1930s included clamping off more and more of an
animal’s vasculature and detouring its blood through the heart-lung
machine. The machine was further improved by the incorporation
of a roller pump developed by DeBakey (DeBakey and Henly, 1961),
which allowed the entire circulation to be shunted through the ma-
chine, which added oxygen to the animal’s blood. The pump was first
used and perfected in the animal laboratory and is now a standard,
essential component of the heart-lung machine. As a result of these
developments, more than 80 percent of infants born with congenital
cardiac abnormalities now can be treated surgically and can lead
normal lives.

Replacement of heart valves and segments of large arteries in
the treatment of valvular heart disease was made feasible by dog
studies done in the late 1940s and early 1950s (Gay, 1984). Before
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diseased heart valves could be replaced in patients, scientists had to
study their design and use in animals. As with so many other drugs
and operations, physicians and surgeons would not consider applying
them to patients until they had proved safe and effective in animals,
nor would the public accept them until their safety was proved. Each
decade since then has seen improvements in the design, installation,
and performance of these valves and other prosthetic devices. Be-
cause the ideal valve has not yet been developed, research is still in
progress in many laboratories to further improve its capacities.

NERVOUS SYSTEM

The human brain is a structure of extraordinary complexity.
Each of its 200 billion neurons (nerve cells) makes a few thousand
to several hundred thousand connections with other neurons, mus-
cles, or glands. Neurons use large amounts of metabolic energy to
carry out a host of functions: the generation and conduction of
impulses; the synthesis, transport, secretion, and uptake of trans-
mitters; and the modification of structure and synaptic efficacy in
response to activity and environmental perturbations (Kandel and
Schwartz, 1985).

Many basic aspects of neuronal development can be studied in
cell and tissue cultures, in brain slices, and in simple invertebrate
neuronal systems. Computer simulations and noninvasive human
studies can also provide important data on fundamental mechanisms
of learning and memory. Yet there is no adequate substitute for
animal studies in attempts to understand the complex behavioral
and cognitive functions of the brain in health and disease.

Movement and Function

Our understanding of the nervous system and approaches to
rational therapy of its disorders could not have come about with-
out animal studies initiated by the physiologist Charles Sherrington
(Eccles and Gibson, 1979). His studies on reflex mechanisms of the
spinal cord in cats were continued by Eccles (1957), who described
how excitatory and inhibitory processes work in the central nervous
system. Today, neurosurgeons can remove some brain tumors with
minimal damage to the motor system in part because scientists such
as Sherrington discovered that localized electrical stimulation of the
exposed brain of the dog could elicit discrete movements of the limbs.
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Neurologists and neurosurgeons now examine electrical signals
from the brain to diagnose and treat epilepsy, study levels of con-
sciousness, localize brain tumors, diagnose multiple sclerosis, and
study learning disabilities in children. Moreover, the applications
of such essential tools for diagnosis and therapy as computed axial
tomographic (CAT) scans and magnetic resonance imaging (MRI)
were developed with research animals (Kandel and Schwartz, 1985).

Behavior

The study of the nervous system and behavior is one of the major
frontiers of modern science. A good deal is known about the anatomy
and physiology of the brain and nervous system, but much remains
to be learned about it as an organized assemblage of neurons and
about how it is affected by environmental stimulation. The following
examples provide an idea of how animals are used in studies of such
subjects.

Postnatal Development of the Visual Cortex and the
Influence of Environment

Hubel and Wiesel shared the Nobel Prize in 1981 for their studies
of vision in cats and monkeys, including the development of visual
functions in young animals (Barlow, 1982). The visual cortex of
monkeys is not fully developed at birth; nerve cells are still growing
and making connections with other nerve cells. In this process,
normal development depends on visual stimulation during a critical
period in early postnatal life.

As in humans, each eye of a monkey sees a slightly different view
of the same object; normal binocular vision gives the impression of
depth. If early in postnatal life one eye is occluded, the nerve cells
for that eye in the visual cortex do not develop normally. Most of
the nerve cells become responsive only to the open eye, as shown in
recordings from cells of the visual cortex of anesthetized animals. In
normal development, the visual cortex consists of alternating bands of
reactive neurons from the right and left eyes; but in a monkey with an
occluded eye, the regular alternation is weakened, and most neurons
react only to the normal eye. These anatomical and physiological
changes are the basis of blindness in the occluded eye.

Children with congenital cataracts or clouding of the ocular me-
dia for other reasons demonstrate a similar dependence of human
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vision on visual stimulation. Testing after restoration of normal
vision has shown that the acuity of the previously occluded eye is re-
duced; the earlier in life the eye was occluded, the greater the degree
of deficit. Animal experiments have also shown that correction of
strabismus (squint) by surgery should be performed early in, or cer-
tainly before the end of, the critical period of eye-brain development
to ensure normal vision (Wiesel, 1982).

The close correlation between the effects of visual deprivation
observed in animals and the effects observed in the clinic suggests that
they are based on similar physiological mechanisms. This correlation
has been helpful in developing appropriate measures of prevention
and treatment of neural eye disorders.

Memory

Another subject of behavioral research is memory. An estimated
5 percent of people over the age of 65 have severe limitations or even
failures of memory and cognition; another 10 percent of the people
over 65 have mild to moderate cognitive problems (Coyle et al., 1985).
Specific conditions, such as Korsakoff’s syndrome and Alzheimer’s
disease, affect mental functions and can cause extreme memory loss.
Research on animals is improving the understanding of the mecha-
nisms of such losses. In turn, this increased understanding has led to
the discovery of some drugs that show promise of counteracting the
losses. Most of the knowledge about the neurotransmitters involved
in these diseases has also been derived from studies of the brains and
nervous systems of animals.

Primates are phylogenetically closer to humans than are other
mammals. Their behavioral capabilities are in keeping with the
greater development and complexity of their brains. Primates also
have age-related decrements in memory function. Generally, memory
impairment with advancing age first appears as a failure of immediate
memory, the recall of events that have just occurred. Transmitter
chemicals of the a-adrenergic class, like clonidine, were first found
to improve memory performance in macaques and aged rodents.
Clonidine has now also proved effective in improving the memory
of patients with Korsakoff’s syndrome. Those findings suggest a
new approach to the treatment of patients with memory disorders,
and they have provided a new option for clinical trials with patients
suffering from Alzheimer’s disease (Arnsten and Goldman-Rakic,
1985).




BENEFITS DERIVED FROM ANIMAL USE
Pain

Pain is a common symptom of disease in humans and animals.
It is important that medical science develop more effective methods
of pain management than are now available. Much pharmacological
research has focused on the production of drugs with potent analgesic
properties, and much research on pain—particularly that concerned
with analgesics, acupuncture efficacy, hypnosis, and so on—has been
carried out on human subjects for over a century. Research using ani-
mals is necessary, however, if unsolved problems are to be adequately
addressed.

Although many experiments that study pain must involve pain
for the animal, researchers have developed methods that are as hu-
mane as possible within the context of the experiment. For example,
the slightest reflex movement of the tail of a rat or mouse is objective
evidence that a noxious stimulus applied to the skin of the tail has
attained threshold intensity. Reflex behavior, such as the tail-flick, is
a useful index of the comparative effectiveness of analgesics, as well
as of the effects of manipulating chemical messengers in the central
pain pathways (Willis, 1985).

The understanding of intrinsic brain mechanisms of pain and its
modification will require the use of modern techniques for cell mark-
ing and pathway tracing, immunocytochemical and microphysiolog-
ical methods, and sophisticated behavioral studies. Paradoxically,
many investigations of pain can be explored in anesthetized animals.
Thanks to psychophysical studies in humans that were replicated in
animals, neuroscientists have been able to trace the nerve fibers from
skin, muscle, and internal organs that are specific carriers of “pain
signals.” With such a powerful handle on the input end of the pain
system, the passage and transformation of pain signals can be ex-
plored in complex neuronal organizations in anesthetized animals. It
is also possible to study the central systems that control the passage
of pain signals to higher levels of the central nervous system. Finally,
isolation and identification of the transmitters, structure, and other
components of the neurochemical machinery of the brain involved in
pain perception and its modification can be elucidated (Willis, 1985).

Increasing recognition that behavioral factors play a significant
role in many current health problems—for example, drugs and alco-
hol abuse, eating disorders, effects of stress, cardiovascular disease,
and mental and psychiatric ailments—has led to the development of
animal models for experimental and biological analysis as part of the
emerging field of behavioral medicine (Hamburg et al., 1982).
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OTHER BENEFITS FOR HUMANS

The preceding examples provide a sampling of the contributions
that research using animals has made to the improvement of hu-
man health and the acquisition of knowledge. Many others could be
cited—for example, the development of medicinals such as the sul-
fonamides (Hubbard, 1976); the development of life-support systems
for premature infants (Coalson et al., 1982; deLemos et al., 1985;
Escobedo et al., 1982); and the increase in understanding of learning
(Miller, 1985; Pavlov, 1927; Skinner, 1938; Thorndike, 1898), nonlin-
guistic communication (Gardner and Gardner, 1969; Romski et al.,
1984), drug abuse (Deneau et al., 1969; National Institute of Drug
Abuse, 1984; Seevers, 1968), and nervous system regeneration. Many
examples of such benefits are also chronicled in publications such as
those by Gay (1986), Leader and Stark (1987), and Paton (1984).

BENEFITS FOR ANIMALS

One might have the impression that animal research is conducted
only with the aim of alleviating human suffering. The conduct of ex-
tensive research in veterinary schools and other institutions indicates
that that is not the case. Most research on domestic farm animals
is undertaken to increase the productivity and quality of animal
products. Research is also undertaken to reduce the suffering and
increase the overall well-being of animals, particularly companion
animals. Examples include current research on Potomac fever in
horses, the development of ivermectin to eradicate parasitic diseases
in a variety of animals, and the development of vaccines for feline
leukemia virus and canine parvovirus.

Research aimed at human illnesses has also had immeasurable
benefits for animals. A host of immunizations and antibiotics have
proven applicable to the therapy of animal diseases (Paton, 1984).
Kidney transplantation, cardiovascular treatments, chemotherapeu-
tics, and narcotics are widely applicable, as are the insights gained
from genetic research (Gorman, 1988).

One example of the benefits of biomedical research for animals
can be found in the propagation of endangered species. The ability
to transfer embryos, eliminate parasitism, treat illnesses, and use
anesthetic advances has improved the health and survival of many
species. The knowledge gained from genetic studies has allowed
appropriate management of species that are endangered or have
disappeared in the wild. For example, the ability to identify the sex
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of birds has been essential in the management of the whooping crane
and the California condor. Research into obstacles to successful
breeding in captivity has markedly reduced the need for importation
of many species, especially monkeys. For example, among nonhuman
primate species used in research, there were 7,908 births in 1984 in the
United States, compared with 2,198 in 1973 (Johnsen and Whitehair,
1986).

SUMMARY

Animal research has resulted in enormous benefits for humans
and animals. The searching and systematic methods of scientific
inquiry have greatly reduced the incidence of human disease and
have substantially increased life expectancy. Those results have come
largely through experimental methods based in part on the use of
animals, as illustrated by the many examples cited in this chapter.

At the same time, much obviously remains to be learned. Fur-
ther studies in such areas as cancer, heart disease, diabetes, AIDS,
dementias, and the development of vaccines and chemotherapeutic
agents will continue to require the use of animals.




4
Alternative Methods in Biomedical
and Behavioral Research

In recent years a great deal of attention has been focused on
the use of alternative methods in animal experimentation (National
Institutes of Health, 1981; National Research Council, 1977; Office
of Technology Assessment, 1986). This interest has arisen in part
because of a concern for the animals’ welfare and the increasing
costs of animal purchase and care. However, the term “alternative”
has caused a great deal of confusion, because it implies that there
are replacements for animals in many experimental situations. In
reality, there are few situations in which computer simulations, in
vitro techniques, or other methods are suitable replacements for
animals.

By expanding what is considered to be an alternative to include
reductions in the use of animals and refinements in experimental
protocols that lessen the pain of the animals involved, the possibility
of using alternatives increases. In addition, the replacement of one
animal species with another, particularly if the substituted species
is nonmammalian, can be considered another alternative method. In
the following chapter we will apply this broader definition of alterna-
tives, one that arises directly from the concepts of Russell and Burch
(1959) and that was used by the Office of Technology Assessment
(1986) in its report Alternatives to Animal Use in Research, Testing,
and Education.

Scientists searching for alternative methods have asked: How
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can nonmammalian organisms, in vitro techniques, and nonbiolog-
ical approaches be used? To answer that question, one must first
determine how alternative approaches can provide results that are
relevant to humans, and how knowledge of more complex forms (or-
ganisms, organs, and tissues) can be inferred from research on cells
and molecules.

Many similarities in structure and function among mammals
make them obvious candidates for research applicable to humans.
Rodents—rats, mice, guinea pigs, and hamsters—have been used
because their small size makes them suitable for laboratory experi-
ments and because they can be bred readily in captivity. Less well
known has been the ongoing and successful use of lower vertebrates,
invertebrates, and microorganisms in biomedical research.

A variety of organisms have been used in achieving the progress
that has been made in biomedical research during this century (Na-
tional Research Council, 1985b). For instance, of the 135 recipients
of the Nobel Prize in physiology or medicine from 1901 to 1984, the
majority of organisms used in their prize-winning work were mam-
mals. One-third of the recipients were cited though for work that
involved no warm-blooded vertebrates. An additional 17 were cited
for work involving only humans. Twenty-five of the Nobel Prize
winners based their work on a combination of different experimental
subjects, including vertebrates, invertebrates, and cultures. Even
higher plants have been used as sources of model systems. A survey
of this series of awards is but one indication of the contributions
made by a variety of organisms to biomedical research.

RELATIONSHIPS AMONG LIFE FORMS

The principle on which the search for alternatives to mammals
in research depends is that of “unity in diversity” (National Research
Council, 1985b). Diversity is seen in the millions of species that have
existed or now exist, each of which has characteristics sufficiently
different to enable them to be distinguished from one another. Unity
is seen in common anatomical features and in the universality of the
cell theory. For example, the development of all vertebrate embryos
follows a program of blastula formation and development of ecto-
derm, mesoderm, and endoderm—a program that is characteristic of
most invertebrates as well.

Unity is also seen in the universal scheme of intermediary metab-
olism, which can be displayed on a chart and involves the relatively
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small number of approximately 1,000 intermediates. The intermedi-
ary metabolism of any species is a subset of the universal scheme,
which therefore has as much generality for biochemistry as the peri-
odic table does for chemistry (Sallach, 1972). Furthermore, discov-
eries in molecular biology have demonstrated the universality of the
genetic code, which applies from the simplest virus all the way to
humans.

The feature that makes it possible to substitute different species
and other systems—such as cell and tissue cultures, single cells, and
nonliving systems—is the presence in biology of generalizations that
apply quite broadly.

ANIMAL MODELS

In the last decade, knowledge and use of models and the capabil-
ity of computer systems have expanded. For instance, a committee
of the National Research Council (1985b) has recommended in its
report Models for Biomedical Research: A New Perspective that
NIH support those proposals aimed at the development of model
systems for specific fields of research. The committee also recom-
mended that NIH regard proposals for the study of invertebrates,
lower vertebrates, microorganisms, cell and tissue culture systems,
and mathematical models as having the same potential relevance to
biomedical research as proposals for work on mammalian models. In
addition, it recommended that NIH strive to make information on
model systems readily available to the research community.

The importance of both mammalian and nonmammalian animal
models to basic research and to the understanding of human disease
is illustrated in the story of how researchers came to understand
myasthenia gravis (Morowitz, 1986). Myasthenia gravis is a disorder
characterized by muscular weakness that can proceed to complete
paralysis of some muscle groups. Perhaps the first link forged in the
chain of knowledge concerning the cause of myasthenia gravis was
Bernard’s research with frogs on the mode of action of curare, which
causes paralysis of muscles. Later, it was demonstrated that muscles
of myasthenic patients, when stimulated through their nerves, fail to
respond, as though they have been poisoned with curare.

Fifty years ago, Loewi, Dale, Feldberg, and Vogt established
in frogs and other laboratory animals that transmission of a signal
from nerve to muscle was effected by the release of a chemical,
acetylcholine, from the nerve ending (McGrew, 1985). The concept
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soon evolved that acetylcholine interacted with receptor molecules
on muscle where the nerve terminated. Curare blocked the action of
acetylcholine and so decreased its effectiveness.

Subsequently, two chemists in Taiwan isolated a powerful toxin
from snake venom that paralyzed animals by binding to and blocking
(inactivating) the receptor for acetylcholine on the surface of muscle
cells. Having a chemical that could tightly bind to the acetylcholine
receptor, other investigators used the toxin to obtain large quanti-
ties of acetylcholine receptor molecules from the electric eel Torpedo,
whose electricity-producing organ contains large quantities of acetyl-
choline and acetylcholine receptors. The acetylcholine receptor, a
protein, is now under intense investigation to determine its amino
acid structure and its mode of response to acetylcholine (Kandel and
Schwartz, 1985).

Receptor proteins can also produce antibodies. Indeed, in an at-
tempt to make such antibodies, scientists injected the acetylcholine
receptor protein into rabbits. Unexpectedly, the rabbits developed a
complete clinical picture of myasthenia gravis, which led to the recog-
nition that myasthenia gravis is an autoimmune disease. In fact, it
is now one of the most completely understood autoimmune diseases.
For some reason, the body produces antibodies that specifically bind
to and decrease the functional activity of acetylcholine receptors.

The search for an understanding of myasthenia gravis in hu-
mans has involved frog muscles, rodent neuromuscular synapses,
snake toxin, electric eel receptors, and rabbit antibodies. Additional
research will be needed before a full cure to the disease is found—
research that will probably continue to use nonmammalian models.

The preceding example illustrates how both mammalian and
nonmammalian models can be used in the discovery of causes and
treatments of human diseases. It also demonstrates that biomedical
research requires the use of animals, whether they be frogs, rabbits,
snakes, or electric eels.

ALTERNATIVES TO MAMMALS

As discussed in Chapter 2, rodents (rats, mice, guinea pigs, and
hamsters) and lagomorphs (rabbits) are the mammals used most of-
ten in research. The use of some kinds of mammals is limited by
their size, cost, and availability and by the emotional attachment
of humans to them. Depending on the type of research in question,
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mammals sometimes can be replaced with nonmammalian verte-
brates, invertebrates, microorganisms, cell and tissue cultures, and
nonbiological systems, as discussed below. The necessary verifica-
tion of experimental results still requires the use of some mammals
in establishing a model system.

Nonmammalian Vertebrates

Nonmammalian vertebrates—fish, amphibians, reptiles, and
birds—are rather closely related to mammals. Most of the basic
properties of chemical transmission in nerve cells were learned by
studying the frog neuromuscular junction (the synapse between nerve
and skeletal muscle). Many similarities in embryonic development
are present throughout the vertebrate class.

Invertebrates

Among the invertebrates, the largest number of species are in-
sects. A great deal of research has been conducted on insects, and
much of it has provided fundamental insights into the processes of
all living things. For instance, research on the eye pigmentation of
Drosophila led to the hypothesis that each gene controls a single
enzyme—a concept that has proved fundamental to modern molec-
ular biology (Ephrussi, 1942). Other invertebrates have also been
studied; for example, research on the squid giant axon provided
the basis for the concept of the ionic nature of the electrical action
potential in nerve transmission (Hodgkin and Huxley, 1952).

Microorganisms

Microorganisms are acceptable as models in metabolism, genet-
ics, and biochemistry, and they can sometimes serve as models of
more complex systems. For instance, insights into the fundamental
mechanisms of gene expression are applicable to the study of the nor-
mal and pathological development of human embryos. Investigators
have also shown that yeast has receptors for estrogen that appear
identical in affinity with those of the rat uterus (National Research
Council, 1985b).

Cell and Tissue Cultures

Cell and tissue culture systems are used in basic research, in
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applied research on such subjects as cancer chemotherapy, and in
testing of potentially toxic substances. They are relatively easy to
manipulate, and living cells can be observed with a light microscope
while various components of the system are changed. For instance,
one can observe the beating of cultured heart cells and note the
effects of adding various chemicals to the culture medium.

Human Tissues

The use of human tissues removed at surgery or at autopsy
is another alternative to the use of live animals in research. Such
material is available at most research centers and is similar to tissues
that are the targets of the research.

One example of a human tissue used in research is the pituitary
gland. Hormones from pituitary glands have been characterized, and
in the past growth hormone was extracted and used to treat children
with growth hormone deficiency. More recently, the latter prac-
tice has been discontinued because a few recipients have contracted
Creutzfeld-Jakob disease, apparently as a result of infection with a
slow virus contained in pituitaries of infected persons (Gibbs et al.,
1985). A bioengineered growth hormone produced by the bacterium
Escherichia coli that has recently become available eliminates the
possibility of contracting the disease.

Human placental tissue is also used. The endothelial cells har-
vested from umbilical cords are used for tissue culture; the mem-
branes are studied to further the understanding of human labor
processes and have displaced, to a degree, experiments in sheep; and
the placenta proper is used to study laminin and other basement
membrane proteins (Charpin et al., 1985).

Various other tissues are collected at autopsy for an array of
research uses. For instance, breast tissue is used to investigate the
pathogenesis of cancer, and other organs are used in cardiovascular
and pulmonary research.

In Vitro Systems and Mathematical Models

In vitro approaches are appropriate for some research in biology.
For instance, much of the study of intermediary metabolism uses
synthesized biochemicals in a manner similar to that of any chemistry
experiment. Studies of reaction rates and the role of catalysts are
typical examples.
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Mathematical models can supplement experimental work or oc-
casionally replace it. Such models can increase the effectiveness of
experiments by defining variables and checking theories, thus making
experiments on biological systems more effective and economical.

Refinements

The preceding discussion has focused primarily on means of re-
ducing the number of animals used or replacing mammals with other
organisms or with in vitro or mathematical models. The third alter-
native is to refine experimental techniques to lessen the discomfort of
the animals involved. Such refinements of protocol constantly occur,
as researchers expand the range and uses of anesthetics, improve or
eliminate restraining devices, minimize invasive techniques, or use
noninvasive methods to obtain the required results. Each success in
this area minimizes discomfort to experimental animals.

ALTERNATIVE METHODS IN TESTING

In recent years more attention has been focused on finding alter-
natives to the use of animals in testing. Several centers are looking
for alternatives to such tests as the Draize test and the LDgo test.
Many of the tests are described in Chapter 2. This section examines
efforts to reduce the numbers of animals used, replace a mammal or
vertebrate with a lower organism, or refine procedures to reduce the
pain and suffering experienced by animals in these tests. A listing of
alternative methods follows.

e Acute tozicity tests Alternatives to the LDg, test have been
developed that use far fewer animals, with more attention being paid
to morbidity and symptoms than to a statistical estimate of the
median lethal dose (Rowan and Goldberg, 1985).

e Eye and skin irritation tests Modifications to the Draize test
have been developed that use smaller or more dilute doses of irritant
substances and result in less trauma and distress to the test animal
(Gloxhuber, 1985). Corneal and other cell cultures might also prove
to be replacements for the Draize test. In one test system being
developed, fertilized chicken eggs are used to evaluate both skin and
eye irritancy; the irritant is applied to the chorioallantoic membrane,
which surrounds the developing embryo (Luepke, 1985). Research
and development is in progress with the hope that one or more of
these methods can be validated.
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e Repeated-dose chronic tozicity tests Cell cultures may be use-
ful adjuncts to animals for specific target organs and tissues and thus
may prove useful in routine screening tests (Office of Technology As-
sessment, 1986).

e Carcinogenicity tests A battery of short-term tests using
mostly bacterial, yeast, cell-culture, and in vitro assays has been
proposed as a predictor of the carcinogenicity of new and existing
chemicals (Lave and Omenn, 1986). A recent study, however, has
shown that four such tests have a concordance of only 60 percent
with rodent carcinogenicity tests (Tennant et al., 1987).

e Developmental and reproductive tozicity The chick embryo
has been investigated as a possible screen for teratogens, and fish
and amphibian embryos, as well as other systems, might also prove
useful. No single in vitro system can yet replace animal testing.

e Neurotozicity tests Invertebrates can be used for some screen-
ing purposes because their nervous systems are sufficiently complex
and biochemically related to the human nervous system. The devel-
oping chick embryo is being used to measure the effects of certain
drugs, because the activity of the embryo can easily be observed and
recorded (Norton, 1981).

e Mutagenicity tests The most commonly used test for mu-
tagenicity is the Salmonella/microsome, or Ames test, which uses
microorganisms and animal tissues (Ames et al., 1975). However,
whole-animal use is also needed in certain instances—for example,
to test hereditability of mutations (Office of Technology Assessment,
1986).

» Biological screening tests Cell and fixed-enzyme systems are
used for screening whenever possible.

If suitable alternative methods can be found for these tests,
reductions in the number of animals used are possible. Testing for
pregnancy once relied exclusively on live animals—mostly rabbits
but also mice and frogs. It is now conducted with such procedures
as agglutination, radioimmunoassay, and enzyme immunoassay.

The search for alternatives to the use of animals in testing is
growing rapidly. Toz-Tips, a journal published since 1976 by the
National Library of Medicine in Bethesda, Maryland, is designed
specifically to prevent duplication of toxicity-testing programs and
to provide citations of tests that minimize the use of live animals. For
example, the June 1986 volume included references to “Hen’s Egg
Chorioallantoic Membrane Test for Irritation Potential” (Luepke,
1985), “Biopharmaceutical Test of Ocular Irritation in the Mouse”
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(Etter and Wildhaber, 1985), “Testing for the Toxicity of Chemicals
with Tetrahymena pyriformis® (Yoshioka et al., 1985), and “An
Approach to the Detection of Environmental Tumor Promoters by a
| Short-Term Cultured-Cell Assay” (Moule, 1984).
Despite these and other efforts, success in eliminating the use
‘ of animals from tests has been minimal. This lack of success is due
| both to the paucity of suitable alternatives and to regulations that
require the use of specific animal tests. Although better models may
become available that eliminate the use of animals, for the immediate
| future more realistic goals are reductions in the number of animals
| used, replacements of mammals with nonmammalian systems, and
experimental refinements that lead to a reduction in the pain and
discomfort of the animals being tested.
| In any discussion on alternatives, it should be noted that most
research using cells, tissue cultures, or nonmammalian systems is
‘ conducted not as an alternative to the use of mammals but because
| the system best answers the question under study. Thus, a physi-
| ologist may conduct experiments on an insect not as an alternative
to mammals, but because there are questions to be answered about
| insects. For the same reason, when the molecular or cell biologist
| uses in vitro systems it is because they are the best ones available to
answer his or her questions.

SUMMARY

Although the search for alternatives to the use of animals, par-
ticularly mammals, remains a valid goal of researchers, there is no
chance of replacing all animals in research and testing in the foresee-
able future. Nevertheless, some successes have occurred in developing

| nonmammalian models, in reducing the numbers of animals used, and
in refining experimental protocols to reduce the animals’ pain. Such
‘ research should continue, but any hope for sudden success must be
‘ tempered by the realization that progress in this area has been slow.
\
\




5
Regulatory Issues

Society has established regulations requiring that the welfare
of animals used in experimentation be ensured. In addition to the
self-imposed constraints of the researchers, external regulations oc-
cur at many levels and in many forms. These external regulations
include formal, legal requirements—federal, state, or local legislative
and regulatory controls—and research funding or journal publication
contingent on adherence to specific policies.

APPROACHES TO REGULATION

Regulation may center on the nature of the problem under in-
vestigation, the procedures used, the setting in which the research
is conducted, the species of animals used, or the qualifications and
training of the investigator(s). Although some individuals feel that
regulations should be applied according to the value society places
on the expected results of the research, it would be inadvisable to
develop regulations on such a basis. Indeed, applying regulations on
this basis misses one of the essential aspects of science that is so cru-
cial to its success. Almost all major results are the achievements of
communities of investigators, who share their results in the scientific
literature, build on each other’s output, criticize and evaluate each
other’s work, and finally arrive at collective Judgments of the validity
of hypotheses based on data. It is not possible to know which results
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will become parts of a final structure and which are scaffolding that
will make the final structure possible. Most scientific work turns out
to be scaffolding that cannot readily be discerned in the final struc-
ture. The concept that scientists should use animals only for studies
that lead to therapeutically useful results is therefore inconsistent
with the foundations of science.

It is important to emphasize that there is no way to predict
in advance what will and will not be productive research. What is
important to recognize is that at the time it is undertaken, competent
research has the potential to be productive.

For example, in the early twentieth century, Ehrlich used thou-
sands of mice in 605 unsuccessful attempts to develop a chemother-
apeutic agent for trypanosome diseases. Compound 606, salvarsan,
proved effective against both trypanosomes and spirochetes. There
was no way to predict that his sacrifice of mice would lead to the
main therapy used in syphilis treatment for 30 years. The therapy
came about because of Ehrlich’s collaboration with organic chemists
and his having read Schaudinn’s papers on syphilis (De Kruif, 1926).
To make animal use contingent on an assumed direct route to a
predicted therapeutic payoff is to misunderstand the nature of the
scientific enterprise.

Regulations applied most broadly might cover animal species
with well-developed nervous systems or might be narrowed to cover
vertebrates or warm-blooded animals. Traditionally, decisions on this
question have been based on the animal’s evolutionary relationship
to humans and its capacity to suffer pain. For example, more strin-
gent requirements might be imposed on research using nonhuman
primates, due to their close biological relationship to humans.

These regulations might also be tempered by societal demands.
Domestic animals, including dogs, cats, and horses, might be afforded
a greater degree of consideration due to the relationship that they
share with humans. This issue arises in the use of pound animals in
research and attracts considerable public attention (see Chapter 6).

Many people consider the amount of pain or suffering, both
mental and physical, inflicted on animals to be one of the most
important issues surrounding their use in research. This concern has
led to recent classifications of categories of biomedical research based
on considerations of pain or suffering—for example, by the New York
Academy of Science (1988), the Scientists Center for Animal Welfare
(Orlans, 1987), and the British government in the Animals (Scientific
Procedures) Act of 1986. In general, the more painful the procedure,
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the stricter the regulation proposed. These classifications emphasize
that investigators should attempt to reduce pain whenever possible
and to explore alternatives to painful procedures.

The issue has also been addressed in a regulatory proposal of the
U.S. Department of Agriculture published in the Federal Register
of March 31, 1987 (pp. 10313-10314) and in a recent American
Veterinary Medical Association colloquium on the assessment of pain
and distress in animals (Colloquium, 1987).

FEDERAL REGULATIONS

Congressional interest in the humane treatment of animals is not
new; legislation was first passed in 1873. That law, the Twenty-Eight
Hour Law, limited the number of consecutive hours that livestock
could be confined for rail transport. In 1958, such concerns also
led to passage of the Humane Slaughter Act (P.L. 85-765), which
stipulated that animals must be slaughtered by humane means.

The Laboratory Animal Welfare Act of 1966 (P.L. 89-544), which
was passed primarily to protect pet owners, addressed mounting
public concern over the theft and subsequent sale of pets to research
facilities. As stated by the original act,

-..to protect the owners of dogs and cats, from the theft of such pets,
to prevent the sale or use of dogs and cats which have been stolen, and
to insure that certain animals intended for use in research facilities
are provided humane care and treatment, it is essential to regulate the
transportation, purchase, sale, housing, care, handling, and treatment
of such animals by persons or organizations engaged in using them
for research or experimental purposes or in transporting, buying or
selling them for such use.

The Animal Welfare Act of 1970 (P.L. 91-579) broadened references
in the Act from dogs and cats to animals more generally defined. In
addition to research, it also added exhibition purposes and use as
pets as covered activities. In the Animal Welfare Act Amendments
of 1976 (P.L. 94-279), the preamble was reworded to reflect increased
emphasis on humane care and treatment for research, exhibition, or
pet animals.

Although the 1966 law specified six groups of animals as cov-
ered—dogs, cats, nonhuman primates, rabbits, hamsters, and guinea
pigs—record-keeping requirements applied only to dogs and cats.
The law required identification of dogs and cats kept on the premises
of animal dealers and laboratories, and it required dealers to be li-
censed and laboratories to be registered. Only laboratories that used
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dogs or cats and either received federal funds or purchased animals in
commerce were required to register. The 1970 amendments extended
the authority of the secretary of agriculture to protect all species of
warm-blooded animals in laboratories, as well as in the wholesale pet
and exhibition trades. To date, however, the secretary of agriculture
has not extended coverage under the Act to rats, mice, birds, and
farm animals used in biomedical research, although rats and mice
account for about 85 percent of the animals used in research, testing,
and education.

In 1966 the secretary of agriculture was instructed by Congress
to promulgate minimum standards for housing, feeding, watering,
sanitation, ventilation, and shelter from weather and temperature
extremes. Adequate veterinary care was also mandated; however,
the secretary was explicitly prohibited from prescribing standards for
the handling, care, or treatment of animals during actual research or
experimentation by a research facility as determined by such research
facility.

Appropriate use of anesthetic, analgesic, or tranquilizing drugs
was added to modify the concept of adequate veterinary care in
1970. More significantly, the blanket proviso protecting the conduct
of research was altered to require the research facility to demonstrate,
at least annually, that professionally acceptable standards governing
the care, treatment, and use of animals were being followed during
actual research or experimentation.

The Animal Welfare Act Amendments of 1976 focused on trans-
portation of animals and animal fighting. Specifically, the changes
broadened the law to:

e cover regulated carriers, intermediate handlers, and animal
brokers, requiring them to adhere to humane standards;

e protect all dogs, including dogs for hunting, security, or breed-
ing purposes;

e restrict transportation of animals by prohibiting C.O.D. ship-
ment unless the shipper guaranteed round-trip payment of care costs
for animals not claimed at the destination and by prohibiting trans-
portation of animals less than a certain age;

e require a health certificate signed by a licensed veterinarian
to accompany animals transported in commerce;

e strengthen civil penalties for violations of the humane stan-
dards;

e make criminal the promotion of, sponsorship of, or partici-
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pation in fights between mammals or cocks, except where explicitly
permitted by state law; and

e require federal agencies to comply with the standards and
other requirements of the Act.

Legislation Passed in 1985: The Health Research
Extension Act and the Food Security Act

Two laws enacted in 1985 contain provisions that apply to the
regulation of animals used in research. The first, the Health Re-
search Extension Act of 1985 (P.L. 99-158), popularly called the NIH
Reauthorization Act, applies to all research funded by the PHS. This
legislation served to transform into law many of the provisions con-
tained in the Public Health Service Policy on Humane Care and Use
of Laboratory Animals by Awardee Institutions. (This publication
was reentitled the PHS Policy on Humane Care and Use of Labora-
tory Animals in the September 1986 revision.) Major points of the
legislation require that:

o research facilities establish institutional animal care and use
committees including at least one veterinarian and one individual
not affiliated with the institution;

e animal care committees review the care and treatment of
animals at least semiannually;

* institutions make available training that includes information
on the humane practice of animal care and use and the concept,
availability, and use of research or testing methods that minimize
animal distress and the number of animals used; and

e applicants for NIH funds file assurances with NIH certifying
that the investigator and the institution adhere to the NIH guidelines.

The law also requires that every applicant for NIH funds include a
Justification for the use of animals in that research.

The Improved Standards for Laboratory Animals Act was passed
in December 1985. These amendments to the Animal Welfare Act
were incorporated into the omnibus farm bill reauthorization, the
Food Security Act of 1985 (P.L. 99-198). In addition to provisions
directly affecting the care and use of animals in research, these
amendments direct that an information service at the National Agri-
cultural Library be established to disseminate information that will
reduce the unintended duplication of animal experiments, to provide
information on alternatives to laboratory animals, and to provide
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information on humane practices for scientists and other research
personnel. The concern over minimizing unnecessary duplication is
echoed in the findings that preface the legislation:

1. the use of animals is instrumental in certain research and ed-
ucation for advancing knowledge of cures and treatment for diseases
and injuries which afflict both humans and animals;

2. methods of testing that do not use animals are being and
continue to be developed which are faster, less expensive, and more
accurate than traditional animal experiments for some purposes, and
further opportunities exist for the development of these methods of
testing;

3. measures which eliminate or minimize the unnecessary du-
plication of experiments on animals can result in more productive
use of federal funds; and

4. measures which help meet the public concern for laboratory
animal care and treatment are important in assuring that research
will continue to progress.

These statements highlight the shift in major emphasis, from pre-
venting the stealing of pets to protecting laboratory animals, that
has occurred through subsequent amendments to the Animal Welfare
Act.

The law requires that each registered facility appoint an institu-
tional animal committee that includes a veterinarian and a person
not affiliated with the institution to represent general community in-
terests in the proper care and treatment of animals. The provisions
for committees, present in both 1985 laws, bring the overwhelming
majority of experimental animal users in the United States under the
oversight of a structured, local review committee (Office of Technol-
ogy Assessment, 1986).

The Improved Standards for Laboratory Animals Act provides
for some specific standards. Institutional animal committees are
required to inspect animal study areas twice each year and report any
deficiencies to the institution for correction. If the institution does
not take appropriate action, the U.S. Department of Agriculture and
any funding agencies involved must be notified. As a result, grants
or contracts may be suspended or revoked. The committee is also
responsible for reviewing practices involving pain to animals.

Investigators are required to consider alternatives to animal use
and to consult with a veterinarian before beginning any experiment
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that could cause pain. The standards issued by the secretary of agri-
culture will include provisions regarding exercise for dogs, environ-
ments adequate to promote the psychological well-being of primates,
presurgical and postsurgical care, the use of pain-relieving drugs, eu-
thanasia, prohibition of the use of paralytics without anesthesia, and
prohibition of the use of an animal for more than one major surgical
procedure. Any exceptions to the standards set forth in the law or in
the regulations promulgated under the law must be specified in the
research protocol and justified in a report filed with the committee.

The 1985 amendments mark the first time that the practice of
animal experimentation itself has been opened to public scrutiny
through the institutional animal committee. Although the Improved
Standards for Laboratory Animals Act contains the proviso that
nothing shall be construed as authorizing the secretary to promul-
gate rules, regulations, or orders with regard to the performance of
actual research or experimentation by a research facility as deter-
mined by that research facility, the new law does require the facility
to demonstrate that professionally acceptable standards governing
animal care, treatment, and use, including the use of anesthetics,
analgesics, and tranquilizers, are being followed during experimenta-
tion.

GOVERNMENT POLICY STATEMENTS

Guide for the Care and Use of Laboratory Animals

The Guide was developed for NIH by the National Research
Council’s Institute of Laboratory Animal Resources (National Re-
search Council, 1985a). The PHS has a long-standing policy of
requiring adherence to this document’s guidelines by its intramural
researchers and by extramural grantees and contractors that use liv-
ing warm-blooded vertebrates in research and testing. The Guide
provides a framework for the animal care and use policies of many
federal agencies, nonfederal government agencies, and private organ-
izations. For instance, the American Association for Accreditation
of Laboratory Animal Care (AAALAC) uses the tenets of the Guide
in evaluating the animal facilities of institutions that are seeking
accreditation.

The Guide was first developed in 1963, before passage of the
Laboratory Animal Welfare Act. It has been revised five times,
most recently in 1985. It is considered a living document, subject to




54 USE OF LABORATORY ANIMALS

modification in the light of changing conditions and new information.
The guidelines are based on established scientific principles, expert
opinion, and experience with methods and practices consistent with
humane, high-quality animal care. The Guide is written in general
terms, so that it can be adapted to suit the needs of the widely varying
scientific institutions that use live vertebrates. It is important to note
that application of professional judgment is an essential component
of the Guzde.

Public Health Service Policy on Humane Care and Use of
Laboratory Animals

The PHS policy on humane care and use of laboratory animals,
which was revised in 1985 and 1986, requires institutions to establish
and maintain proper measures to ensure the appropriate care and use
of all animals involved in research, research training, and biological
testing activities conducted or supported by the PHS. The PHS
policy (Public Health Service, 1985) requires compliance with the
Animal Welfare Act and its implementing regulations as well as with
the current edition of the Guide for the Care and Use of Laboratory
Animals. The 1986 revision of the policy incorporated the changes
in the Public Health Service Act mandated by the Health Research
Extension Act of 1985 (discussed earlier). It now specifies criteria and
procedures for providing institutional “animal welfare assurance” to
the NIH Office for Protection from Research Risks, which administers
the assurance program. The Health Research Extension Act places
the force of law behind much of the PHS policy.

The PHS policy mandates that an institutional animal care and
use committee (IACUC) be appointed by the chief executive officer
of each institution. Each IACUC must have at least five members
and include at least one doctor of veterinary medicine, one practic-
ing scientist experienced in research involving animals, one member
whose primary concerns are nonscientific, and one member who is
not affiliated with the institution in any way (other than as a member
of the IACUC) and is not a member of the immediate family of a
person who is affiliated with the institution. Among the committee’s
functions are reviewing the animal care and use program, inspecting
animal facilities at least twice a year, preparing reports, and review-
ing specific activities and concerns. The IACUC is also empowered
to suspend animal-related activities that are not in compliance with
the requirements of the policy.
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The policy specifies procedures for reviewing, applying for, and
reporting PHS-conducted or PHS-supported research involving the
care and use of laboratory animals. Each institution must assure
the PHS that it is accredited by AAALAC or another accrediting
body recognized by the PHS (in addition to being evaluated by the
IACUC and reevaluated periodically by the accrediting body) or is
evaluated only by its IACUC and reevaluated at least once every
six months. PHS staff and advisors can also review each awardee
institution (which may include site visits) at any time to assess the
adequacy or accuracy of the institution’s compliance or expressed
compliance with the policy.

The PHS policy endorses and is intended to implement and sup-
plement the “U.S. Government Principles for the Utilization and
Care of Vertebrate Animals Used in Testing, Research and Training”
developed by the Interagency Research Animal Committee (IRAC).
This one-page document, containing nine numbered principles, in-
corporates by reference the Guide for the Care and Use of Laboratory
Animals. IRAC, which was established by the federal government
in 1983, serves as a focal point for discussions by federal agencies of
issues involving animal species needed for biomedical research and
testing. Its primary concerns are the conservation, use, care, and
welfare of research animals. Its responsibilities include information
exchange, program coordination, and contribution to policy develop-
ment.

Good Laboratory Practices Regulations

The Good Laboratory Practices (GLP) regulations of the Food
and Drug Administration (effective as of June 1979) and Environ-
mental Protection Agency (effective as of September 1985) are aimed
primarily at ensuring efficiency and accuracy in testing procedures
and do not address animal welfare directly. However, in requiring
sanitation and proper maintenance of test animals, they address and
influence the well-being of animals.

Facilities, including those for animals, are covered in the GLP
regulations that require rooms to allow for separation of species or
test systems, isolation of individual projects, quarantine of animals,
and routine and specialized housing of animals. Ancillary space
is required for food, bedding, diagnostic purposes, and veterinary
medical treatment and control. Procedures for animal care and
record retention are also specified.
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A 1984 memorandum of understanding among NIH, the U.S.
Department of Agriculture, and the Food and Drug Administration
provides for the sharing of information based on observations made
by the several agencies in site visits or inspections.

STATE REGULATIONS

General anticruelty laws were passed in every state between 1828
and 1913. However, 23 states specifically exclude animal experiments
conducted in scientific institutions from the provisions of the anti-
cruelty statutes.

State laws were passed in the years after World War II to re-
quire release of impounded dogs to research institutions on request
(this subject is discussed in greater detail in Chapter 6). Most states
have since repealed those laws, although 5 states and the District of
Columbia still require release on request. Twelve states prohibit re-
lease of impounded animals for research, and Massachusetts prohibits
experimental use of impounded dogs not only from Massachusetts but
from jurisdictions outside the state. It also provides for inspections
of laboratories by licensed humane officers from the Massachusetts
Society for the Prevention of Cruelty to Animals and the Boston
Animal Rescue League.

There is an increasing trend toward regulation of research facili-
ties at the state level. The New York State Department of Health’s
Wadsworth Center for Laboratories and Research first issued regu-
lations in 1952 under Title 5 of the Public Health Law for approval
of laboratories that use living animals in research. These regulations
were most recently revised in 1983. The standards follow the federal
Animal Welfare Act and the Guide for the Care and Use of Labora-
tory Animals. Twenty states and the District of Columbia have state
laws for the licensing of research facilities (National Association for
Biomedical Research, 1987).

Instances of suffering inflicted on animals in projects for science
fairs have led to the enactment of state laws that prohibit painful
experiments on animals by students below college level. Such laws
have been passed in California (1973), Maine (1975), Massachusetts
(1979), Florida (1985), and New Hampshire (1985). In addition,
voluntary guidelines have been adopted by many organizations that
sponsor science fairs.
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APPROACHES TO REGULATION

Granting Agency Approach to Regulation

An example of the granting agency approach to regulation is
provided by the PHS. The PHS requires that each institution provide
assurance to the NIH Office for Protection from Research Risks
that its animal use is in compliance with the standards set by the
Guzide for the Care and Use of Laboratory Animals. This places the
responsibility for compliance and for providing assurances at the local
level, with the institution itself. If an institution is not in compliance,
it is ineligible to receive funds for research involving animals. The
risk of such punishment can be most effective, given the dependence
of biomedical researchers on federal funds.

In previous years, animal welfare advocates have felt that the
PHS assurance program was relatively ineffective in monitoring the
use of both human and animal subjects. Recently, NIH has under-
taken a series of unannounced site visits to institutions to review
their animal-use programs for compliance with stated assurances.
Some of these visits have led to suspension or temporary withdrawal
of NIH funds and permission for some uses of laboratory animals at
several major institutions.

The recent inspections by NIH and the halting of research at
major institutions have alerted the biomedical community to the se-
riousness of NIH’s intent to require adherence to standards. When
a major institution is cited for deficiencies and research funds are
withheld, all institutions are reminded of the necessity to follow reg-
ulations. By the same token, the recent disclosures of violations
at several institutions have allowed some individuals to reempha-
size their contention that animal research should not be conducted
and that the existing national regulations are neither effective nor
sufficient.

Recent statutory changes have given NIH policies, which were
originally intended to serve as guidelines, the authority of regulations.
One effect of this has been to give the Guide to the Care and Use of
Laboratory Animals the force of law. This poses problems that go
beyond the dilemma of reaching a balance between the demands of
humane treatment toward animals and research needs. For the most
part, problems arise from the fact that the Guide was drafted initially
as a codification of “good practice” and an aid to self-regulation. As
such, it has served the community of individuals using laboratory
animals well, providing helpful guidelines for animal use and care in
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the 25 years since it was first published. The Guide was not intended
to have the force of law for setting minimum standards. It has always
been intended to be used with professional judgment.

Despite the fact that the contents of the present Guide are not
substantially different from recent versions, it is now being used to
set minimum standards for inspection and may in some respects
be too rigidly interpreted—for example, its requirements for cage
sizes and multiple separate areas and rooms for performing aseptic
surgery. With the new role of the Guide, the drafting of the rules
and their interpretation need reasoned discussion and clarification.
Greater efforts also should be made to publicize NIH decisions on
interpretation of the Guide, so that the research community can take
advantage of the common-law method of learning from experience
and decisions.

Self-Regulation

There are many laws and regulations covering the use of animals
in research, testing, and education. However, a great deal of activity
involving laboratory animals entails self-regulation. This is true in
many areas of research only partly controlled by federal regulation,
including the use of human subjects and biosafety, and results from
the desire to encourage free and creative inquiry within a framework
of regulation. For example, the Animal Welfare Act and the Health
Research Extension Act cover the care and treatment of animals in
laboratory animal facilities, but neither affect, except by inference,
the design of research protocols that involve animals. By law, animal
care and the minimization of pain and distress are the primary
objectives of institutional review. As a practical matter, however,
it is difficult for committees to separate animal welfare objectives
from protocol requirements and scientific content during the review
process. Nevertheless, this system is intended to ensure that the use
of animals in experimentation will remain the responsibility of local
institutional review committees and individual investigators.

The protocol review system that now exists has been a subject
of much debate. In some instances, the need to receive a preliminary
approval of a research protocol can be disruptive to the researcher
because efficiency may be reduced, costs may increase, and progress
may be slowed. On the other hand, protocol review can help the
researcher when it provides an opportunity for his or her peers to offer
advice and assistance. This advice may result in a better-planned
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experiment that not only improves animal care and minimizes pain
but may also lead to more instructive results.

Self-regulation appeals to many institutions and individual in-
vestigators because it can allow for gradual change in response to
societal and peer pressures rather than forcing compliance. Regu-
lations can only complement, not substitute for, a strong sense of
stewardship by the investigator who handles animals and conducts
experiments. Self-regulation is indispensable both for the proper
care of animals and for the success of any research that requires
well-treated animals.

Many professional societies, agencies, and research institutions
have established and are establishing policies on animal experimen-
tation; examples include the American Physiological Society, the
Society for Neuroscience, and the American Psychological Associa-
tion. Editors of some journals have required adherence to policies of
relevant societies as a condition of publication. The policies generally
require adherence to existing laws; the use of anesthetics, analgesics,
and tranquilizers for interventive or painful procedures, unless they
would impede the experiment; provision for bodily needs; and legal
acquisition of the animals. Some voluntary codes adopted by pro-
fessional societies and other groups also refer to alternatives. For
example, the Society of Toxicology (1986) “encourages and supports
the development of valid, scientific alternatives to current animal
research testing procedures.”

EFFECTS OF REGULATIONS

Effects on Training and Education

If costs continue to escalate and if regulations become more strin-
gent, animal use will be further reduced in education and training
for undergraduate, graduate, and medical students. The impact of
this is unclear, as some scientists already feel that animal experi-
mentation is of only limited value in education and accordingly have
greatly reduced their use in teaching. In one large medical school, for
example, the use of dogs in teaching has been reduced by 75 percent
and in another no animals are used for this purpose. Other scientists
and clinicians feel strongly that such a reduction will have, and has
had, a major negative impact on training.
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Effects on Experimental Results

Where regulations lead to even greater care to ensure that ap-
propriate conditions exist, they can be viewed as benefiting the
investigation. Animal experiments generally must be performed in
a manner that permits unimpeded study of the effects of a single
“challenge.” For example, an experiment in which the polio virus
is the challenge must not be confounded by the presence of other
viruses. This fact of experimental design means that animal experi-
ments properly are performed under hygienic conditions to avoid the
presence of adventitious infectious agents or poor environmental con-
ditions, thus ensuring the health of the animal and the reliability of
the research. In some cases where lifelong observation of the animal
is required, the good health of the animal is essential so that it will
live its normal life span.

Effects on Direct Expense of Research

The cost of doing animal research is increasing, and nonprofit
biomedical research organizations face rising costs for facilities and
a reduced ability to recover totally the costs of animal care. The
1978 survey by the National Research Council’s Institute of Labora-
tory Animal Resources (National Research Council, 1980) identified
a need for $350 million at 480 institutions to bring those institutions
up to the standards of the Guide for the Care and Use of Laboratory
Animals. An additional $407 million was estimated to be needed
for remodeling, additions, and space replacement through fiscal year
1988. Sixteen percent of all the biomedical research institutions sur-
veyed needed to replace current animal facilities, 38 percent needed
to remodel facilities, and 43 percent needed to provide additional
space. The surveyed organizations also reported a need of $43 mil-
lion for equipment renovation, replacement, or additions. At that
time, a lack of space and equipment may have been the reason why
18 percent of the organizations in the confidential survey were unable
to comply in toto with federal guidelines for animal care.

The ILAR survey data showed that of the $2.27 billion spent by
nonprofit institutions in 1978 for biomedical and behavioral research,
35 percent ($797 million) was for projects involving animals. That
decrease from the 44 percent reported in 1968 suggests that the costs
of other aspects of research may be increasing, but it might also reflect
a decrease in the use of particular animals in research. According to
the ILAR surveys, between 1967 and 1978 the numbers of acquired
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research animals of all species decreased, except for swine, cattle,
horses, and rodents other than mice, rats, hamsters, and guinea pigs.
Factors contributing to the decrease were diminished funding, less
available space, an inability to comply with federal guidelines, a shift
in research methods from short- to longer-term animal studies, and
increased use of alternatives. The substantial decrease (47 percent)
in the use of nonhuman primates was also due at least in part to
the higher costs of the animals and of their maintenance and their
reduced availability caused by export restrictions.

The costs of acquiring and caring for laboratory animals have
continued to increase since 1978. In large institutions, due in part
to animal care regulations, animals used in research are commonly
kept in centralized animal resource facilities. The cost of maintain-
ing such a facility depends on many factors, including administra-
tion, the operation and maintenance of vehicles, animal purchasing,
cage-washing, refuse disposal, feed and bedding, laboratory services,
animal health care, surgical and x-ray services, research services, an-
imal husbandry, and capital and amortization costs. Such costs are
usually included in assessments of per diem charges for animals.

Although it is difficult to compare charges among institutions
because procedures for determining costs and charges vary, one can
get an idea of the changes that have occurred over time by looking at
a single institution. For example, at one university, per diem charges
for mice rose from 5.5 cents in 1978 to 14 cents in 1987—an increase
of over 150 percent—while the Consumer Price Index rose by 74.1
percent (U.S. Department of Labor). Over the same period, the per
diem charges increased for dogs (from $3.60 to $8.61), for monkeys
(from $1.05 to $2.71), and for cats (from $1.30 to $3.20). At another
university, the per diem charge for dogs rose from $2.37 in 1981 to
$3.50 in 1985—a 48 percent increase. The average per diem charge
for mice increased during the same period from 5 cents to 9 cents—an
80 percent increase. During the same period, the Consumer Price
Index went up by 18 percent.

The cost of acquiring animals has also risen. For example, at
one medical center the average purchase cost per random-source dog
was $8 in 1964, $96 in 1981, and $154 in 1986. In addition, as
more restrictions are placed on the use of pound animals, which have
an average purchase cost of $5 to $55 and then cost perhaps an
additional $100 to prepare for research use, more animals will have
to be acquired from commercial breeders, who may charge between
$275 and $600 for a 10-kg adult dog. Not included in this figure is
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the shipping cost or the additional per diem charges incurred because
the health of the animal must be maintained in anticipation of the
experiment.

Another indicator of the cost of compliance with PHS policy
on animal care and use can be seen in the response to an initiative
of the Animal Resources Program of the NIH Division of Research
Resources. Announced in December 1984, the initiative provided
funds to share renovation costs with the awardees on a 50-50 match-
ing basis. The renovations were to enable institutions to comply or
continue to comply with PHS policy. Ninety-nine applications were
received, requesting $38,598,558; 74 were approved. However, money
was available to fund only 17 of the approved projects ($7,369,000).

All the causes of the increased costs may be debated. Yet what-
ever the causes, the results are clear: it is expensive to use laboratory
animals in biomedical and behavioral research. That expense might
ultimately have great influence on the numbers and kinds of animals
used in research.

Effects on the Animals

Animals are the intended beneficiaries of regulation. What needs
to be assessed is to what extent animals are more humanely treated
as a result of such regulations. Although difficult to measure, the
following observations provide some feeling for the impact of legisla-
tion.

When the first federal law on animal experimentation, the Lab-
oratory Animal Welfare Act of 1966, was enacted, many dog dealers
ceased business because they did not wish to adhere to the required
minimum standards of handling, housing, feeding, watering, sanita-
tion, ventilation, shelter from extremes of weather and temperatures,
and adequate veterinary care. While few, if any, registered research
facilities stopped using animals, many discarded outdated, damaged,
unsanitary, and unsanitizable cages and food and water containers
and discontinued use of cages that were too small to allow animals
to stand up and make normal postural adjustments. Large numbers
of substandard cages were removed before the compliance deadline.

ENFORCEMENT AND ENACTMENT OF
REGULATIONS AND LAWS

No discussion of regulations and their impact would be complete
without some discussion of the enforcement of existing regulations
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and laws and the enactment of further regulations and laws. As
mentioned earlier, NIH is beginning to make unannounced visits to
laboratories, and the USDA has been making such visits for many
years. These visits sometimes have revealed violations of the regula-
tions. Many violations have been minor, but a few have been more
serious. The more serious ones have resulted in suspension of funding
and/or imposition of fines.

While it is necessary for such inspections to continue and for
regulations to be enforced, it is less clear that more regulations need
to be promulgated. At present, the USDA is developing regulations
based on the 1985 amendments to the Animal Welfare Act. When
these regulations are enacted, the scientific community should be
given sufficient time to adjust to them, and their impact should be
assessed before any new regulations are considered.

As undesirable as the violations have been, they do not jus-
tify break-ins at animal care facilities and laboratories, which have
increased in recent years. These break-ins, for which radical ani-
mal rights groups have often claimed responsibility, have resulted
in vandalism that has been costly for the institution, the individual
investigator, and society, which loses the benefits of the research.
Such violations of the law are not tolerable, and the offenders must
be made to realize the full implications of their actions and punished
accordingly.



6

Use of Pound Animals

Much of the controversy surrounding animal experimentation is
related to the use of animals from pounds. This subject has become
a major political issue in recent years.

SUPPLY OF POUND ANIMALS

A pound is a facility established by local ordinance in which
stray, abandoned, lost, or donated animals are held—impounded—
for some period, so that owners can claim lost pets or new homes can
be found for the animals. A shelter is a privately established facility
for such animals. In pounds and most shelters, over 90 percent of the
unclaimed animals must eventually be killed. In the United States,
more than 10 million dogs and cats from pounds and shelters are
killed each year. The annual cost of control of stray dogs and cats
in the United States is over $500 million, which includes the costs of
euthanasia and disposal of these 10 million animals. Approximately
138,000 dogs and 50,000 cats are obtained from pounds and shelters
each year for use in research and testing (Foundation for Biomedical
Research, 1987), and most of these are used in acute, nonsurvival
research under full anesthesia.

Dogs and cats obtained from pounds and shelters are described
as random-source animals—the term used for any animal not bred
specifically for research. Random-source animals are obtained from

64
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pounds and shelters or from USDA-licensed dealers that obtain them
from pounds, shelters, farms, and other such sources. In 1983, ap-
proximately 182,000 dogs were used in research and testing in the
United States, including pound and other random-source animals, as
well as those bred specifically for research use (Office of Technology
Assessment, 1986).

REGULATIONS

Forty-nine states permit the use of some pound animals in re-
search. Eleven states do not allow pounds within their jurisdiction
to make animals available to research facilities, but permit animals
from out-of-state pounds to be purchased through USDA-licensed
dealers. In Massachusetts, all use of pound animals is prohibited.

SCIENTIFIC CONSIDERATIONS

Pound animals have varied medical histories and are seen as
having varied genetic backgrounds. In many experiments, the in-
vestigator may determine that this variability poses no problems or
may even be of value in the experiment in that these animals pro-
vide greater diversity of genetic background and hence mimic the
human situation. In other experiments it is necessary to know ge-
netic compositions and the use of pure-bred animals is necessary. In
other cases the unknown health status, physiological condition (e.g.,
whether they are spayed or pregnant), and age of the pound animal
may introduce a chance of biological and experimental variability
that could interfere not only with the results obtained but also with
interpretation of the data.

NIH policy is that decisions as to the kinds and sources of animals
appropriate for research be made by individual scientists and insti-
tutions (National Institutes of Health, 1987). For scientists whose
research is already based on random-source animals, continued ac-
cess to such animals allows them to build on extant data. It should
be noted that some commercial dealers also provide randomly bred
animals, but at a greater cost than that of animals from pounds.

BENEFITS

Dogs and cats obtained from pounds and shelters are used and
have been used in research on a wide variety of diseases, including di-
abetes, cancer, arthritis, and cardiovascular ailments. For example,
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pound dogs were used in the development of the counter-shock treat-
ment for restarting the human heart in patients whose hearts stop
beating as a result of electric shock, heart attacks, or other causes.
These animals were used to determine the most effective means for
restoring the heartbeat. In addition, most current surgical methods
for treating heart and kidney disease have been developed through
research on dogs. Cats have been extensively used in research on the
nervous system. Cats have also been used in research on visual and
auditory function and may be used as a model for AIDS research, as
mentioned in Chapter 3.

COST CONSIDERATIONS

Scientists seek every legitimate way to keep their costs as low as
possible. They are concerned that the progress of research might be
impeded if relatively inexpensive pound animals are not available. If
the approximately 138,000 pound dogs used each year for scientific
research were not available, there would be a need to breed and
raise additional dogs to replace them. These animals would cost
researchers a substantial additional amount of money every year at
current levels of use.

CONCERNS FOR THE ANIMALS

Obtaining animals from commercial breeders rather than pounds
not only increases expenditures but also increases the total number
of animal lives lost each year. Over 10 million animals already die
in pounds and shelters each year, and additional animals bred for
research add to the total loss of animal life.

Some people contend that pound dogs and cats should be viewed
differently from those bred specially for research purposes. Pound
animals are not adjusted to the confinement of the laboratory, they
assert, and may experience more stress because of the change from
having been pets in homes (although many animals taken to pounds
are unwanted or unsuitable as household pets). Animals that had
been bred for research, having never experienced the social inter-
action and freedom of movement of a home environment, could be
considered to be affected less by their absence. However, some breed-
ers of dogs and cats for research include socialization and walks as
part of their policy, so these distinctions are not always so clear-cut.

To avoid the concern about long-term experiments using pound
animals, some individuals and humane organizations would restrict
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the research use of pound dogs and cats that are already scheduled for
euthanasia to acute nonsurvival experiments under full anesthesia. In
acute nonsurvival experiments, animals do not regain consciousness
after the experiment. In chronic experiments, animals do regain
consciousness. Indeed, in such experiments, not only their survival
but their full recovery might be an essential part of the experiment.



7

Conclusions and Recommendations

In our society, no single ideology or theology governs people’s
mode of thinking. Different perspectives constitute the pluralistic
base of our thought. This society is one that considers the ethics
of public policy—that is, the identification of the set of values that
places priorities on achieving what is considered best for the common
good.

When decisions that affect the welfare of society are made, these
ethical considerations are vital. Lacking a single world view tied to a
specific religious or philosophical perspective, but believing in a need
for a framework within which to make decisions, our society seeks
to make policy decisions in science and all areas within an ethical
framework.

In the United States, social decisions are imposed not by au-
thorities but by the will of the people acting through elected repre-
sentatives, whose responsibility it is to hear and consider differing
voices. We live in a society based on a spirit of liberty. We must
make public policy decisions within that spirit. In his address “The
Spirit of Liberty,” Judge Learned Hand acknowledged the difficulty
of defining the precise meaning of that term (Hand, 1960). Yet he
underscored an attitude of humility with which a free people must
make decisions when he said

The spirit of liberty is the spirit which is not too sure that it is right;

68
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the spirit of liberty is the spirit which seeks to understand the minds
of other men and women; the spirit of liberty is the spirit which
weighs their interests alongside its own without bias. . . .

In that context, persons with varying perspectives present their
convictions on the issue of the use of animals in research. A few
individuals are opposed to any use of animals in research, while the
vast majority favor their appropriate and humane use.

We feel that the majority is in fact correct. Our view is not
based only on an abstract desire for the advancement of science. It
also arises out of a concern for those who suffer from conditions such
as Alzheimer’s disease, schizophrenia, manic-depressive psychoses,
drug abuse, AIDS, cancer, spinal injuries, diabetes, and many other
diseases that as a result of research might be prevented, alleviated,
or cured.

Animal experimentation has enormously benefited humans, as
well as animals, in the past and will continue to be necessary for
clinical and basic research in the future. Indeed, there is no reason
to believe that animal experimentation will be less productive in the
future.

We are convinced that humans are morally obliged to each other
to better the human condition. In cases in which research with
animals is the best available method to reach that goal, animals
should be used. We also believe that scientists are ethically obliged
to ensure the well-being of animals in research and to minimize their
pain and suffering.

RECOMMENDATIONS

The committee affirms the principle of humane care of all ani-
mals, including those used in research.

e The committee recommends that all those responsible for the

use and care of animals adhere to the principle that these animals be
treated humanely.

A large body of laws and regulations exists for the care and use
of animals in research in the United States and internationally. In
some countries, strict legislation has made it difficult to perform some
research and has reduced potential contributions to human welfare
through science. The committee believes it is necessary that laws
and regulations be balanced to ensure the availability of animals so
that research continues effectively. The present regulatory framework
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in the United States, if implemented properly, should meet current
societal and ethical expectations and permit knowledge to continue
to evolve with the appropriate balance between scientific and humane
goals.

e The committee recommends that no additional laws or regu-
latory measures (excepting the regulations required by the Improved
Standards for Laboratory Animals Act of 1985) affecting the use
of animals in research be promulgated until, based on experience,
a careful accounting of the effects of the application of the present
body of laws, regulations, and guidelines has been made and any
evidence of the need for more regulation is available.

When a number of new or revised measures are introduced in a
short time, it is possible that the measures will have an untoward
effect on the performance of research using animals. Yet rules, once
in place, are difficult if not impossible to alter. The committee
believes that there must be a mechanism for ongoing review of these
measures to ensure that they not only protect animals but permit
valid research to proceed.

The committee calls attention to one specific case. The Guide
for the Care and Use of Laboratory Animals was drafted originally
as a general guide for good practices in research, animal care, and
use of animals and was not meant to establish minimum standards.
Subsequently, the PHS adopted the Guide as required policy for all
PHS grantees. This gave the provisions of the Guide authority that
had not been intended when it was drafted.

e The committee recommends that there be a mechanism for
ongoing review of the regulatory framework of federal agencies for
animal experimentation. It is essential that research scientists who
must abide by this framework be prominently involved in its as-
sessment. Specifically, the Guide for the Care and Use of Laboratory
Animals should be reviewed as soon as possible to determine whether
revisions are necessary due to changing conditions and new informa-
tion.

Institutions and individual investigators are unnecessarily bur-
dened and confused by the differing regulations and criteria imposed
by different federal agencies. The Interagency Research Animal Com-
mittee is attempting to correct this problem. Any attempt to reduce
the confusion caused by the multiple authorities responsible for set-
ting and enforcing regulations is useful:
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¢ The committee recommends that federal standards developed
by different agencies for the care and use of laboratory animals be
congruent with each other.

Intentions can be effected only if the means exist to do so. Those
“means” usually translate into more money. An inspection system
to enhance the protection of research animals must have available to
it funds to support adequate manpower and implementing structure.
Yet financial support for inspection purposes has been difficult to
obtain. Regulations that increase the cost of doing research—for
example, the replacement of small cages with larger ones—are ex-
pensive for research institutions. Yet funds for the rehabilitation of
existing facilities, for the creation of new ones, and for compliance
with new rules and regulations have decreased while the need for
them has increased.

It has been estimated that about $10 million annually are re-
quired for the Animal and Plant Health Inspection Service (APHIS)
to operate the inspection system mandated by the Animal Welfare
Act and that an estimated several hundred million dollars would be
required to maintain and upgrade animal care facilities to comply
with the act.

The committee recognizes the fact that there is fierce compe-
tition for funds for the support of research at a time when federal
expenditures for all purposes, including research, are undergoing
close scrutiny. Still, as individuals, and as a group interested in both
the continuation of valid research and the humane treatment of ani-
mals used in that research, the committee is concerned that neither
of these aims can be reached unless adequate financial support is
provided.

The committee is also concerned that funds not be diverted from
other support of research. Additional funds, not diverted funds, are
required to maintain the pace of biomedical discoveries.

e The committee recommends that sufficient federal funds be
appropriated for the inspections required for the enforcement of the
Animal Welfare Act.

e The committee recommends that sufficient federal funds be
appropriated for maintenance and improvement of animal facilities
to allow individuals and institutions to conduct animal research in
compliance with government policies, regulations, and laws. It is
important that such funds be added to ongoing research support.

The committee focused on animal use in research rather than in
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testing or other areas. Large numbers of animals, however, are used
in testing for the toxicity of substances found in consumer products
such as food, drugs, and cosmetics. Such tests are prescribed by law
and are intended to protect consumers. Considerable effort is being
made to develop alternative testing methods.

The committee recognizes the need to protect the public health
through testing. At the same time:

e The committee recommends that federal regulatory agencies
move rapidly to accept tests—as such tests become validated—that
reduce the number of vertebrates used, insofar as this does not
compromise the regulatory mission of an agency and protection of
the public.

In many instances a specific animal or procedure is the best
or only system for performing research on a particular biological
process. In some instances, though, alternative methods may be
available that allow scientists to reduce the number of animals used,
replace mammalian models with nonmammalian models, and refine
experimental procedures to lessen any pain that animals may feel.
The committee has discussed these issues in Chapter 4 and refers
the reader to the National Research Council (1985b) report Models
for Biomedical Research: A New Perspective and to the Office of
Technology Assessment (1986) report Alternatives to Animal Use in
Research, Testing, and Education for more information. Although
recognizing that in many instances no alternatives may exist:

e The committee recommends that research investigators con-
sider possible alternative methods before using animals in experi-
mental procedures.

The National Library of Medicine, the National Agricultural Li-
brary, and other agencies have developed a number of databases and
bibliographic resources for searching the broader sources of biological
information.

e The committee recommends that databases and knowledge
bases be further developed and made available for those seeking
appropriate experimental models for use in the design of research
protocols.

Much of the controversy surrounding animal experimentation is
related to the use of animals from pounds. Many states and local
communities have restricted the use of such animals. The effect
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of these restrictions has been to increase the cost of research for
scientists who have relied on that source of animals.

Persons who object to the use of pound animals for research re-
gard these animals as special because they may have been household
pets. Those who believe that pound animals may be used point to
the fact that over 10 million animals already are killed at pounds
each year, precluding their use in adding to scientific knowledge.

e The committee unanimously recommends that pound animals
be made available for research in which the experimental animals are
used in acute experiments (in which the animals remain anesthetized
until killed). While a majority of the committee supports the appro-
priate use of pound animals in all experiments, a minority opposes
the use of pound animals for chronic, survival experiments.
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Individual Statements by
Members of the Committee on the Use of
Laboratory Animals in Biomedical and
Behavioral Research

These individual statements appear exactly as the commit-
tee members prepared them. The National Research Council
neither endorses nor takes responsibility for the content of
the statements.

ARTHUR C. GUYTON

This statement is made for two purposes: first, to express severe
disappointment that our Committee Report fails to make clear how
seriously the Animal Rights Movement and increasing government
regulation are impeding essential medical research; and, second, to
record at least one dissenting vote against the implication in the
“Recommendations” section of the main report that the present
regulatory framework will allow a healthy future for medical research.

The success of the Animal Rights Movement in making medical
research difficult has been phenomenal in the last 3 years. One-
fifth of all States have already passed laws prohibiting release of
pound animals for medical research. And multiple animal rights-
welfare organizations have announced publicly their priority goal to
eliminate by law all release of pound animals for medical research
within the next few years. Historically, most large-animal medical
research has been performed in dogs and cats obtained from pounds
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because these are all unwanted animals and because the cost to
society in using these animals is almost zero, which contrasts with a
cost of many millions of dollars when alternative animals are used.

Also, the Animal Rights Movement has been surprisingly effec-
tive in getting the Federal Government to establish very restrictive
regulations on medical research. Some of the most blatant of these
are: 1) The necessity to obtain prior approval before performing each
type of animal experiment, a requirement that often delays essential
research as much as two months. 2) A requirement that all major
survival surgery on rabbits or larger animals be performed in a sur-
gical operating room suite costing an average of a quarter million
dollars and directed by a high-salaried veterinarian, even though the
veterinarian usually is not a trained surgeon. In the past, this type of
surgery has been done exceedingly successfully in the investigator’s
own laboratory at no extra cost. 3) Very arbitrary regulations for
specific cage sizes, and even these have been changed on multiple oc-
casions, costing hundreds of millions of dollars throughout the United
States. These are only examples of a litany of such regulations.

The net effect has been an extreme increase in the cost of ani-
mals used in research as well as cost of lost time and effort by the
investigator. Including the expense of meeting federal regulations,
the cost of dogs and cats used in research, together with the cost
of their care, now averages more than $1,000 per animal in some
institutions, and this does not count the cost of the research itself.
Historically, when animals were readily available on a day’s notice
from local animal pounds, the cost of dogs and cats was very little.

Role of Veterinarian Professionalism in Imposing New Difficul-
ties for Medical Research. Veterinarian scientists have made and are
making major contributions to medical research. However, in the last
three years, there has been a proliferation of new government regu-
lations requiring vastly expanded and costly roles for veterinarians
as regulators of virtually all animal-based biomedical research. This
presumably has come about because those government agencies that
make the regulations (for example, the Inspection Agency of the De-
partment of Agriculture) are staffed to a great extent by professional
veterinarians, and they naturally believe that others cannot have
the expertise to work properly with animals. Yet, we all know that
medical professionalism, with doctors regulating doctors, and legal
professionalism, with lawyers regulating lawyers, always under the
pretense of high principles, make medical and legal services extremely
expensive to the public. In a similar manner, this new proliferation
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of animal-control regulations requires a very costly layer of veterinar-
ian regulators who do not actually participate in the research itself.
The vast and superb medical research accomplishment of the past
has been achieved without this new bureaucracy. Is it truly needed
now? And if so, is it not also needed for the pounds and animal
rights-welfare shelters which house and kill 50 times as many dogs
and cats each year as does medical research?

Misplaced Faith in “Alternatives” to Animal Research. The Com-
mittee Report contains an entire chapter on Alternative Methods in
Biomedical and Behavioral Research. Unfortunately, the prominence
of this chapter gives false hope that animal-based medical research
can be done with substitutes for animals. Unless we substitute human
beings as the research subjects, this is very rarely true. Therefore,
it is seriously wrong for the Committee Report to give such false ex-
pectation. The Animal Rights Movement has already made a strong
effort in Congress to divert as much as one-fifth to one-half of all
health-related research money to studies using only animal “alter-
natives,” and our report will likely be used to support further such
efforts.

Desperate Need for Help in Combating the Initiatives of the An-
imal Rights Movement and of Regulatory Bureaucracies. It is clear
that the Animal Rights Movement, with the help of new and expand-
ing federal, state, and local laws, is rapidly making much animal
research cost ineffective as well as extremely wasteful of the research
scientist’s time. Many of the regulations appear not to have been
thought through, such as the requirement for a quarter of a million
dollar operating room suite to perform operations on rabbits.

The new federal regulations are similar to those established in
Europe several decades ago; large animal research is now close to
annihilation in Europe. As a result, the Europeans have made very
little contribution in certain types of medical research, for example
in cardiovascular surgery, except when the research could be done on
human beings themselves.

Therefore, the medical research community desperately needs
strong help in combating both the Animal Rights Movement and
the growing regulatory bureaucracies. Our committee has failed to
produce a document that will be helpful for this purpose. This is
understandable because the committee itself includes many members
who have never worked in animal research and particularly includes
two Presidents of national animal “welfare” organizations.

Considering the rapidly expanding restrictive and time-wasting
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regulatory environment, I cannot in all good conscience recommend
to young researchers that they pursue careers in those types of med-
ical research that require the use of animals. How will it be possible
to make many new advances in medicine?

CHRISTINE STEVENS

The report refuses to face the widespread, ingrained problem of
unnecessary suffering among the millions of laboratory animals used
yearly in our country, nor does it make so much as a passing reference
to the serious problem of poor research using excessive numbers of
animals.

The single recommendation, approved by majority vote, to im-
prove the treatment of about 85% of research animals was reversed at
the only Committee meeting I did not attend. The reversed recom-
mendation requested the Secretary of Agriculture to issue regulations
under the Animal Welfare Act extending its protection to mice, rats,
birds and farm animals used for biomedical research.

Ironically, for lack of application of the minimum standards of
the Animal Welfare Act, conditions of extreme neglect and abuse
developed in a rodent laboratory under the jurisdiction of a Com-
mittee member. Dozens of photographs documenting long-standing
filth, holes in walls and roof through which wild rodents gain access,
hazardous handling of carcinogens and other improprieties which
could confound test results and endanger personnel, were sent me
by a concerned worker who asked my help in obtaining desperately
needed reforms.

Another member of the Committee indicated that his institution
doesn’t know the number of mice and rats used and if reported, it is
not the truth.

The report was to have provided new factual information on
numbers of animals used, but the study was never conducted. Thus,
there is no new quantification on animal use as announced by NAS
when the Committee was formed. Readers are led to believe that
animal use, especially of primates, is declining, e.g. “The substantial
decrease (47 percent) in the use of nonhuman primates...” (p. 61).
But USDA figures document an increase of 26.48% from 1986 to
1987. Total animal use also increased as did animals reported by the
institutions as experiencing unrelieved pain. The chart (pp. 20-21)
omits available USDA data on wild animals.

Although the report claims to favor animal welfare and oppose
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animal rights, the net effect is a de facto undermining of animal
welfare.

I was shocked by the attitude of Committee members who as-
serted that we have no moral obligation to animals and expressed
hatred of the idea of having a report that puts emphasis on alter-
natives. Committee members decried the public notion that animals
have rights. If they do, one observed, I don’t think we have the right
to do animal experiments. During a discussion of current NIH regu-
lations requiring that grant proposals provide data that will advance
knowledge of immediate or potential benefit to humans and animals,
members asked one another whether they agreed. We agree or we
don’t get any money was the response. It was surprising to hear the
assertion that everybody cheats and prevaricates.

Although it is well known and widely acknowledged that the
health and welfare of experimental animals is essential if sound ob-
servations are to be achieved, Committee members insisted that
animal welfare rules should not be seen as a method of improving
science.

Material presented by Committee members on the benefits of
regulation of animal experimentation and the history of such reg-
ulation in Europe was cut from the report which instead makes
the unreferenced charge that in “some countries” unspecified “strict
legislation” has “reduced potential contributions to human welfare.”

The modest U.S. legislation is unreasonably characterized as “a
large body of laws and regulations” by which institutions and in-
vestigators are said to be “unnecessarily confused and burdened.”
Regulations under the 1985 amendments to the Animal Welfare Act
have been held up by the very people who want to claim that “hu-
mane care and use of laboratory animals characterize the scientific
community.”

Virtually no acknowledgement of outstanding research results
from scientific work appears in the report unless they were based on
the use of vertebrate animals. Yet:

—  a substantial proportion of NIH funds are dispensed for
epidemiological and clinical research

— much animal experimentation produces no significant re-
sults

— leading scientists have publicly criticized erroneous conclu-
sions resulting from large-scale animal experiments.

These exemplify matters on which readers of the report should
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receive objective information. But objectivity is incompatible with
the “strong, hard-hitting report” promoters of animal experiments
demand.

To prevent cruelty and theft by dog dealers and to encourage
painless experiments in place of painful ones, I recommended “That
dogs and cats obtained from public pounds be 1) used only for non-
survival experiments under full anesthesia in which the animal is first
rendered unconscious and never allowed to recover consciousness but
passes directly into death, and 2) obtained directly by the registered
research facility from the pound, not through a dealer.” The recom-
mendations on this subject (pp. 10, 73) do not accurately represent
my proposal or my position. The report fails to take account of
animal fear and pain.

The assertion that “most research animals are humanely killed
at some point” is unreferenced. Not surprisingly, since there is no
reporting system in place which would enable this assertion to be
documented. We do not know how many animals are 1) killed hu-
manely, 2) killed inhumanely, or 3) left to die unattended without
pain relief.

The executive summary (p. 6) erroneously states that according
to law: “... all animals used receive adequate presurgical and post-
surgical care and pain-relieving drugs.” But 130,373 animals were
denied pain-relieving drugs under the law’s exemption provision dur-
ing 1987, according to the annual reports submitted by Registered
Research Facilities to USDA.

Nothing in the report even hints at the long-drawn-out pain
and suffering undergone by many laboratory animals. Instead, they
are characterized as “minor” (p. 63) and a false claim is made that
all serious violations have resulted in suspension of funding and/or
imposition of fines. Mundane facts revealed in inspection reports of
major research facilities by veterinary inspectors of the USDA are
ignored. Typical findings of inspectors include:

— most rabbits without water

—  excessive build up of manure and hair

—  overcrowding

— moldy feed

— dogs with distemper

—  piles of rodent droppings throughout building
— dogs standing in water

— rat holes numerous

— phenomenal number of roaches
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—  surgical site for implantation of electrodes into primates’
brains conducted in office off busy hallway, only chemical sterilization
of equipment

— monkeys wet and smeared with excreta

— dog needs resuturing

— sick kitten not under care of veterinarian. Blood from
rectum and paresis of rear limb

— dogs sitting in urine and feces.

Such conditions for animals are a source of uncontrolled vari-
ables that skew research results, thus wasting scientific effort and
taxpayers’ money. The only acknowledgment of this suffering is one
sentence: “From time to time some few members of the scientific
community have been found to mistreat or inadequately care for
research animals.” The Executive Summary even waters down this
feeble statement by omitting the word “mistreat.”

A balanced report should recognize the severity and extent of the
problem. It should recognize the essential role of sound regulation to
prevent neglect and abuse of research animals, for the animals’ sake
and research accuracy. It should vigorously advocate:

1) research and development of alternatives, i.e., methods to
reduce, refine or replace animal tests*

2) training laboratory personnel in humane care and treat-
ment of animals

3)  choice of least painful procedures by investigators

4) substantial government funding for data bases designed to:
reduce unintended duplication of animal tests, facilitate distribution
of information on alternatives and make non-warm-blooded animal
systems available to investigators and students.

*An earlier version stated “Mammalian usage can be decreased by various
techniques of replacement and reduction... More such models will become
available particularly if additional research is devoted to this effort.”
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1896 Report of the
National Academy of Sciences

In 1896, the National Academy of Sciences was asked to “express
an opinion as to the scientific value of experiments upon the lower
animals and as to the probable effect of restrictive legislation upon
the advancement of biological science.” The request was initiated by
Senator Jacob Gallinger in response to a request from the surgeon
generals and the Chief of the Bureau of Animal Industry. Gallinger
had introduced legislation to restrict the use of animals in research.
The request was as follows:

To the Hon. Jacob H. Gallinger, Senator of the United States,
Chairman of Subcommittee, etc.

Washington, D.C., April 24, 1896.

Sir: Referring to Senate bill 1552, we respectfully invite
your attention to the fact that the National Academy of Sciences is
now in session in this city, and that this body is generally recognized
as the highest scientific tribunal in the United States; also that the
act incorporating it contains the following clause: “And the Academy
shall, whenever called upon by any Department of the Government,
investigate, examine, experiment, and report upon any subject of
science or art.” (Act approved March 3, 1863).

We respectfully request that the National Academy of Sci-
ences be called upon to express an opinion as to the scientific value
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of experiments upon the lower animals and as to the probable effect
of restrictive legislation upon the advancement of biological science.
Very respectfully,

D.E. Salmon,

Chief of the Bureau of Animal Industry.
J.R. Tryon,

Surgeon General U.S.N.
Geo. M. Sternberg,

Surgeon General U.S.A.
Walter Wyman,

Surgeon General United States Marine
Hospital Service.

The National Academy of Sciences’ response was drafted by Har-
vard physiologist H.P. Bowditch and conveyed to Senator Gallinger
in a letter from Academy President Wolcott Gibbs. The response
was as follows:

To the Hon. Jacob H. Gallinger.
Washington, D.C., April 24, 1896

Sir: I have the honor to acknowledge the receipt of a letter
addressed to you by D.E. Salmon, the Chief of the Bureau of Animal
Industry; J.R. Tryon, Surgeon General United States Navy; George
M. Sternberg, Surgeon General United States Army; and Walter
Wyman, Surgeon United States Marine Hospital Service, asking that
the National Academy of Sciences be called upon to express an
opinion as to the scientific value of experiments upon the lower
animals and as to the probable effect of restrictive legislation upon
the advancement of biological science. The letter of these gentlemen
is supplemented by an expression of your desire that the National
Academy of Sciences should report or make suggestions upon the
subject. In accordance with your request, I have the honor to submit
to you the following report as the expression of the opinion of the
National Academy of Sciences:

Biology is the science of living organisms and tissues, and
must therefore advance by means of observations and experiments
made upon living beings. One of its most important branches, viz,
physiology, or the science which deals with all the phenomena of life,
from the activity of bacteria to that of the brain cells of man, forms
the foundation upon which the science and practice of medicine
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are built up, since a knowledge of the bodily functions in their
normal state is essential for the understanding and treatment of
those derangements of function which constitute disease.

The fact that the pursuit of physiology consists chiefly in
the study of physical and chemical phenomena as manifested by liv-
ing beings makes it necessary that physiology should be studied by
experimental methods. The physiologist, no less than the physicist
and the chemist, can expect advancement of his science only as the
result of carefully planned laboratory work. If this work is inter-
fered with, medical science will continue to advance, as heretofore,
by means of experiment, for no legislation can affect the position of
physiology as an experimental science; but there will be this impor-
tant difference, that the experimenters will be medical practitioners
and the victims human beings.

That animals must suffer and die for the benefit of mankind
1s a law of nature, from which we can not escape if we would, and
as long as man claims dominion over the brute creation and asserts
his right to kill and mutilate animals in order to obtain food and
clothing, and even for purposes of amusement and adornment, it is
surely unreasonable to wage a humanitarian warfare against the only
kind of pain-giving practice that has for its object the relief of pain.

The death of an animal in a physiological laboratory is
usually attended with less suffering than is associated with so called
natural deaths, for the discovery of anaesthetics has extended its
beneficent influence over the lower animals as well as over the human
race, and in modern laboratories anaesthetics are always employed,
except when the operation involves less suffering to the animal than
the administration of the anaesthetic (as in the case of inoculations)
or in those rare instances in which the anaesthetic would interfere
with the object of the experiment. The suffering incident in biological
investigation is therefore trifling in amount and far less than that
which is associated with most other uses which man makes of the
lower animals for purposes of business or pleasure.

As an offset to this trifling amount of animal suffering are
to be placed incalculable benefits to the human race. From the time
when Aristotle first discovered the insensibility of the brain to the
time when the latest experiments in the use of antitoxin have largely
robbed diphtheria of its terror, almost every important advance in
the science of medicine has been the direct or the indirect result of
knowledge acquired through animal experimentation.
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It is, of course, conceivable that persons whose occupa-
tions lead them to sacrifice animal life for scientific purposes may at
times pay too little regard to the suffering which they inflict, but the
Academy understands that even those who advocate restrictive legis-
lation by Congress do not claim that such abuses exist in the District
of Columbia, and until evidence of this sort is presented it would
seem to be the part of wisdom to leave the regulation of research in
the hands of the governing bodies of the institutions in which the
work is going on. The men engaged in this work are actuated by mo-
tives no less humane than those which guide the persons who desire
to restrict their action. Of the value of any given experiment and
of the amount of suffering which it involves they are, owing to their
special training, much better able to judge. When the men to whom
the Government has intrusted the care of its higher institutions of
research shall show themselves incapable of administering them in
the interest of science and humanity, then, and not till then, will it
be necessary to invoke the authority of the National Legislature.

I have the honor to be, sir, very respectfully, your obedient
servant,

WOLCOTT GIBBS,
President of the
National Academy of Sciences.
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Curricula Vitae of Committee Members

NORMAN HACKERMAN (Chairman), received a Ph.D. degree
in chemistry from the Johns Hopkins University and has served as
professor of chemistry and as president of both the University of
Texas and Rice University. A member of the National Academy of
Sciences, he has served on many boards and advisory committees,
including the National Science Board. His research interests include
the study of corrosion of metals and the surface chemistry of metals
and oxides.

KURT BENIRSCHKE received an M.D. degree from the Univer-
sity of Hamburg. His past academic posts have been at the medical
schools of Harvard and Dartmouth Universities. He currently holds
appointments at the University of California at San Diego and at
the San Diego Zoo. His research interests involve pathology and
reproductive medicine.

MICHAEL E. DeBAKEY received an M.D. degree from Tulane
University. In addition, he holds numerous honorary degrees from
both U.S. and foreign universities. A member of the Institute of
Medicine, he is the Chancellor of the Baylor College of Medicine in
Houston. His special research interest is in cardiovascular surgery.

W.JEAN DODDS was awarded a D.V.M. degree at the Ontario
Veterinary College in Guelph, Canada. She is now chief of the
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Laboratory of Hematology of the New York State Department of
Health at Albany. Dr. Dodds’ research interests involve laboratory
animal medicine, including studies of comparative hemostasis and
thrombosis and comparative immunohematology.

EDWARD L. GINZTON received a Ph.D. degree from Stanford
University, where he continued his career until joining Varian As-
sociates where he served as president and chairman of the board.
He is a member of both the National Academy of Sciences and the
National Academy of Engineering. His research interest is in applied
physics.

CARL W. GOTTSCHALK, who holds an M.D. degree from the
University of Virginia, is a Career Investigator of the American Heart
Association and is the Kenan Professor of Medicine and Physiology
at the University of North Carolina. He is a member of both the
Institute of Medicine and the National Academy of Sciences. His
research specialty is renal physiology.

ARTHUR C. GUYTON was awarded an M.D. degree at Harvard
Medical School. He currently serves as chairman of the Department
of Physiology and Biophysics at the University of Mississippi School
of Medicine. He has received many awards for his research in circu-
latory physiology and medical electronic development.

WILLIAM HUBBARD earned an M.D. degree from New York
University. Following an academic career, which included serving as
dean of the Medical School at the University of Michigan, he joined
the Upjohn Company, where he still serves as president emeritus. He
is a member of the Institute of Medicine, and his research interest
lies in medical education.

JOHN KAPLAN received a law degree from Harvard University.
He has held academic appointments at Northwestern University, the
University of California at Berkeley, and Stanford University, where
he is the Jackson Eli Reynolds Professor of Law. He has published
books on a variety of today’s concerns, including drug control and
drug abuse.

HAROLD J. MOROWITZ was awarded a Ph.D. from Yale Uni-
versity, where he serves as professor of molecular biophysics and
biochemistry. His research emphasizes the thermodynamic founda-
tions of biology, the study of prebiotic chemistry, and the matrix of
biological information.




APPENDIX B 95

CARL PFAFFMANN holds a Ph.D. degree from Cambridge
University. Following various teaching positions at Brown, Yale,
and Harvard Universities, he was appointed the Vincent and Brooke
Astor Professor of Physiological Psychology, now Emeritus, at Rock-
efeller University. He is a member of the National Academy of
Sciences, and his research interests are in neurophysiology and be-
havior.

DOMINICK P. PURPURA received an M.D. degree from Har-
vard University Medical School. He has held academic appointments
at Columbia and Stanford Universities, as well as the Albert Einstein
College of Medicine, where he now serves as dean. He is a member of
both the National Academy of Sciences and the Institute of Medicine.
His research interests are in the field of developmental neurobiology.

CHRISTINE STEVENS was educated at the University of Mich-
igan and the Cranbrook Art Institute. She is the founder and pres-
ident of the Animal Welfare Institute and has written numerous
articles and edited books on the subjects of animal welfare and pro-
tective legislation.

LEWIS THOMAS earned his M.D. degree from Harvard Univer-
sity. He is currently president emeritus of Memorial Sloan-Kettering
Cancer Center. He is the author of Lives of a Cell, as well as other
popular books. He is a member of both the National Academy of
Sciences and the Institute of Medicine. His research is centered on
infectious diseases.

JAMES McKENDREE WALL was awarded a B.D. from Emory
University and an M.A. in divinity from the University of Chicago.
He has received several honorary degrees and is an ordained United
Methodist minister. He has had a career in journalism and is cur-
rently editor of the Christian Century, published in Chicago.
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Texas A&M University
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Association

Washington, D.C.

J. Frederick Cornhill

Department of Surgery

Ohio State University Medical
School

James Fox
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Medicine

Massachusetts Institute of
Technology

Alan Goldberg

Center for Alternatives to
Animal Testing

The Johns Hopkins School of
Public Health

Barbara C. Hansen

Graduate Studies and Research
University of Maryland
Baltimore

Harold A. Hoffman
Animal Genetics Systems, Inc.
Rockville, Md.

J. Patrick Jordan

Cooperative State Research
Service

U.S. Department of Agriculture

Washington, D.C.

David Kingsbury

Biological, Behavioral, and
Social Sciences

National Science Foundation

Washington, D.C.

Judy Kosovich

Office of Technology Assessment
U.S. Congress

Washington, D.C.
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Franklin M. Loew
School of Veterinary Medicine
Tufts University

Tom Regan

Department of Philosophy and
Religion

North Carolina State University

Daniel H. Ringler

Department of Laboratory
Animal Medicine

University of Michigan Medical
School

Harry Rowsell

Canadian Council on Animal
Care

Ottawa, Ontario, Canada

John H. Seamer
Humane Family Foundation
New Milford, Ct.
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federal, 49-53; see also Legal
protection of animals
federal policy statements, 7, 53-54
Good Laboratory Practices, 7,
55-56
penalties for violation of, 6, 8, 50,
52, 57, 63
requiring animal use in toxicity
testing, 5, 23, 46
state, 10, 56
see also Legal protection of animals
Research use of animals
alternatives to use of mammals,
41-44
anesthetization, 19, 31, 35, 67, 73,
93
behavioral, 18
committee review of, 51, 52, 54
costs of, 4, 60-62
essentiality, 1, 18, 40
experimental procedures with
supportive care, 18
facilities, recommendations, 71
by federal government, 22-23, 26
history of, 12-13
information services to reduce
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duplication of research, 45-46,
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USE OF LABORATORY ANIMALS IN
BIOMEDICAL AND BEHAVIORAL RESEARCH

Scientific experiments are vitally important for medi-
cal and scientific advances. Animal experiments were
crucial to the conquest of polio, for example, and they
will undoubtedly be one of the keystones in AIDS re-
search. However, some persons believe that the cost to
the animals is often high. Authored by a committee of
experts from various fields, this book discusses the ben-
efits that have resulted from animal research, the scope
of animal research today, the concerns of advocates of
animal welfare, and the prospects for finding alternatives
to animal use. The authors conclude with specific rec-
ommendations for more consistent government action.
ISBN 0-309-03839-1; 1988, 112 pages, index, paper-
bound, $11.95

IMMUNODEFICIENT RODENTS: A GUIDE TO
THEIR IMMUNOBIOLOGY, HUSBANDRY, AND
USE

This volume is an indispensable reference on the
nature of immune defects in rodents and the special
techniques necessary to maintain and breed them. The
authors describe 64 inbred, hybrid, and mutant strains
of rodents, each with some immune defect; explain
mechanisms for ensuring genetic purity; and provide a
standardized nomenclature for different varieties. Sub-
sequent sections summarize and provide references on
the genetics, pathophysiology, husbandry, and repro-
duction of each of the various strains as well as sound
advice on planning for the selection, transportation,
housing, and maintenance of these animals.
ISBN 0-309-03796-4; 1989, approximately 196 pages,
index, clothbound, $27.50
Available July 1989

Use the form on the reverse of this card to order your copies today.



