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Introduction

In this paper, the concept that ‘sunlight is said to be the best of disinfectants’ is taken by
its intended meaning from a quote by U.S. Supreme Justice Louis Bandeis: that there
are benefits to openness and transparency. In a similar vein, key figure in animal welfare
science Temple Grandin recently stated that “slaughterhouses should have glass walls”—
meaning that slaughterhouse activities should be transparent to the public. This concept
will be applied to another animal-related topic—the practice of animal-based science, and
in particular: 1) the tension between provision of information to the public and respect for
researcher privacy, and 2) the need for greater transparency within the scientific com-
munity itself. Using these two issues for discussion, from the Canadian perspective, the
case will be made that if animal research policy encourages greater transparency it will
help educate and engage the public on important animal research issues, and it will help
the scientific community improve implementation of the accepted ethic of humane scien-

tific practice — the Three Rs of Reduction, Refinement and Replacement.

A Call for Transparency and Openness Regarding Animal Research

On November 29" 2010 a group of 80 biomedical scientists from Sweden, Germany,
Switzerland, France, and Great Britain met to discuss issues related to animal research.
The outcome of the meeting was the Basel Declaration (2010), which is available for the
scientific community to sign and commit to a responsible approach to the handling of
animals in research by acknowledging and implementing the Three Rs principles (Russell
and Burch, 1959; Fenwick et al. 2009). The Three Rs are the tenets of humane animal-

based research, and as originally outlined by Russell and Burch (1959), involve: reducing
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the number of research animals, refining animal research to minimize harm and enhance
animal welfare, and replacing animals with viable non-animal alternatives wherever pos-
sible. For many years now, the scientific community has adopted these Three Rs con-

cepts in the policies that oversee animal research, and as ethical standards that not only

improve the lives of animals in research, but also promote better scientific practice.

The Basel Declaration (2010, p. 2) also made a call for transparency and openness with
the public: via the 9" fundamental principle, signatories commit to “promote the dialogue
concerning animal welfare in research by transparent and fact-based communications
to the public.” There has long been tension between scientists who conduct research on
animals behind closed doors, and the public who demands full disclosure, often includ-
ing pictures and videos. Many research facilities actively encourage researchers to keep
their study information confidential because of fear of misinterpretation from a public
that is perceived to be lacking in scientific knowledge. Furthermore, it is implied that if
more radical members of the public are provided with any information at all, truth will be
twisted and used to attack researchers (NCUA/AIS, 2011). However, most animal-based
research is funded by public tax dollars, and members of the public are often the bene-
ficiaries of the results through progressive health care. This, disclosure advocates claim,
gives the tax paying public the right to be informed about the specifics of the research as

well as to be involved in a dialogue with scientists (O’Sullivan, 2006).

Stephan Treue, director of the German Primate Centre and co-chair of the Basel meeting,
agrees that the public lacks scientific knowledge, but unlike most scientists, argues that
the solution is not to withhold information from the public but rather to disclose it. Accord-
ing to Treue, “[t]he public tends to have false perceptions about animal research, such

as thinking that they can always be replaced by alternative methods like cell culture,”

and that openness and dialogue between the public and scientists “will be helpful to both

sides” (Abbott, 2010, p. 742).

Several countries provide information about animal research to the public via annual
statistics on animal use provided by national oversight bodies. However, the informa-

tion given is often selective. For example, the UK reports the number of animals used
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per species but not per ‘severity classification’, even though studies on public attitudes
indicate that the level of pain and distress the animals experience is of primary concern
(Knight et al 2004, 2009). In Canada, animal numbers are reported per ‘Category of
Invasiveness’, but the numbers given are not necessarily representative of what animals
actually experience. As a key example, experiments using newly created genetically-
engineered animals are automatically assigned to Category D, which represents studies
that cause ‘moderate to severe distress or discomfort.” (CCAC, 1991). In reality, many
genetically-engineered animals do not suffer moderately, but are assigned to this cat-
egory because they have the potential to, due to their unanticipated phenotype. Addition-
ally, studies rather than animals are assigned to Categories of Invasiveness. Therefore,
a Category D study using several procedures and 500 animals may in fact contain only
one Category D procedure that is performed on 100 of these animals. However, all 500
animals are reported as Category D. As a result, the numbers of animals listed as being
in Category D are inflated. Clearly, the accuracy of information provided about animal

experimentation, in Canada and elsewhere, could be improved.

What Are the Benefits of Transparency With the Public?

The benefits of openness and transparency between the scientific community and the
public are two-fold: first, transparency will improve public accountability, and second,
those who oppose animal-based research may hold less radical views once they are

faced with facts as opposed to speculative beliefs.

Being accountable to the public ensures that only science that is of either scientific or
societal importance is carried out. Disclosing information would encourage researchers
to clearly formulate and justify the use of animals and the choice of methods—clearly

contributing the Three Rs principles.

Recent opinion polls in the US and the UK show that approximately one-third of the
population opposes research on animals (Ipsos-MORI Poll, 2010; Gallup Poll, 2010). The
case is often made that the public does not have enough background knowledge to be
involved in discussions about animal research—the so-called deficit model. It has been

argued that those who oppose animal research may do so because of lack of sufficient
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knowledge about actual laboratory procedures, and a lack of information about the costs
and benefits of animal research. However, without openness and transparency the public
will remain lacking in the right information, and unable to engage fully in open discourse
with the scientific community about what is and what is not ethically permissible. Indeed,
Abbott (2010) writes that, “dialogue with the public is key to reducing opposition over the
use of lab animals.” Broida et al. (1993) found that the strongest predictor of opposition
towards animal research was lack of faith in institutional science. Full disclosure of ex-
perimental methods may help inform the public about the workings of science, which may
in turn increase support for research. Furthermore, individuals who are more familiar with
science (for example, science students versus non-science students) are more likely to
point out the need for improvement of animal research procedures (Knight et al., 2003),

further contributing to the Three Rs concept of refinement.

How Might Policymakers and the Scientific Community Improve Transparency to
the Public?

Perhaps the best way to gain better transparency is by also encouraging public engage-
ment on animal research issues. The current oversight system for animal research in
Canada involves reliance on institutional Animal Care Committees (ACCs). These com-
mittees review proposals for experiments that plan to use animals, and it is their task to
decide whether the proposed research should be able to proceed. It is a requirement

of the national oversight body (the Canadian Council on Animal Care) that at least one
‘community representative’ sits on each ACC in order to represent public opinion. How-

ever, it is a challenge for one person to represent the public as a whole.

One way of supporting a movement towards better transparency might be to provide
free public access (at the institutional level) to animal research proposals for a speci-
fied time before the ACC meets to decide whether the research should proceed. The
proposal could appear online, and members of the public (along with other stakeholders,
e.g. other researchers, veterinarians, members of animal welfare organisations) could be
allowed to comment on the proposal. The intention would be for these comments to be
taken into account when the ACC meet to discuss research approval. Importantly, during

this process, researcher identity could be kept confidential to avoid any potential conflict
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with animal rights activists. Ultimately, this process of involving many more stakeholders
would aim to ensure that the Three Rs are implemented fully, and that all animal-based

research is in line with societal values.

Another approach might be to host citizen juries or public forums to promote dialogue
between scientists and the public, which may include facility tours wherever possible.
However, this is a more costly option, and maintaining the confidentiality of researcher

identities would be more challenging.

Occasionally, cases of non-compliance with Canadian guidelines do occur, though these
are typically met with corrective actions within a relatively short time frame. As well as
promoting dialogue between scientists and the public, the ACC could keep records on
compliance at their institution, and produce periodic, publicly available reports, which
provide the number of instances of non-compliance and the corrective actions taken.
The addition of public accountability (via increased transparency) in this case should act
to reduce and perhaps eliminate any cases of non-compliance. Taking records of com-
pliance at the institutional level will also identify areas where the Canadian Council on
Animal Care (CCAC) might be able to provide support for constituents so that they are
able to fully implement the national guidelines. The CCAC has already initiated a pro-
active impact analysis consultation process, where members of the scientific community
are asked to evaluate the costs and benefits that new (or revised) guidelines may have
on their day-to-day practice. The aim of the impact analysis is to identify what types of
support constituents need, either in the form of implementation tools or training efforts
provided by CCAC. This initiative is in place to ensure that all guidelines are feasible to
implement, and recording instances of non-compliance would add a retroactive element

to the process.

Transparency and Openness Within the Scientific Community

Openness and transparency within the scientific community itself is equally important as
transparency with the public. In order to track Three Rs implementation and to identify
areas for improvement, scientific practice needs to be transparent. However, recent stud-

ies have indicated that transparency is currently lacking in key areas of animal research:
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scientific reporting, and data and/or animal sharing.

A study by Kilkenny et al. (2009) unearthed several key problems with the scientific
reporting of animal research. In a strategic review of 271 different articles describing
animal use data (with 48 of these articles examined in greater detail), Kilkenny et al.
(2009) identified many articles that omitted basic details about the strain, sex, age and
weight of the animals used. As the authors point out (p. 5), “This information is gener-
ally readily available to researchers and can be succinctly described, so it is unclear why
omitting these essential details is so prevalent.” There may be an argument that publica-
tion space is limited, but the authors reason that “the availability of [online supplementary
materials] negates the argument that the lack of detail in published papers is primarily
due to a lack of space.” (p. 5) Kilkenny et al. (2009) also found that in 6% of the articles
studied the number of animals used in the main experiment could not be determined.
Reporting animal numbers is essential so that the biological and statistical significance of
the experimental results can be assessed or the data re-analyzed, and is also necessary
if the experimental methods are to be repeatable. Crucially, none of the studies that were
assessed in more detail (i.e. 48 articles) discussed how the sample size was chosen.
Overall, the findings of this study highlight the need for more stringent scientific reporting,
and the authors make a call for reporting standards and better editorial policies to be

established, specifically for the publication of animal research.

The results of the Kilkenny et al. (2009) paper correlate with a study conducted by
Osborne et al. (2009), which focused on editorial policies relating to the use of animals.
Before conducting a systematic review of journals, Osborne et al. (2009) identified 12

key criteria that they felt should be required by journals in order to a) get animal research
published (i.e. the editorial policy relating to the use of animals), and b) advance the
Three Rs (see Table 1 for a list of the 12 editorial policy criteria). Importantly, Osborne

et al. (2009) also recorded information about whether the editorial policy required adher-
ence to the policy as a condition for publication. Once the 12 criteria were set, information
about the editorial policies of a randomized sample of 236 journals that published animal

research was collected. Only 53% of the journals sampled were found to have an edi-
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torial policy specifically relating to the use of animals. Of the remaining journals (n=153),
42 scored only one point based on the 12 point scoring criteria. The maximum possible
score using the criteria was 12, but the highest score achieved was 9 (achieved by only

one journal). The average score, taking all 236 journals into account, was 1.51.

Table 1. Scoring criteria from Osborne et al (2010). The editorial policies of all journals

sampled in the study were evaluated using this scoring scheme.

Criteria Score

Mentioning the use of animals in research and testing 1

Referring the author(s) to national or international guidelines, codes of | 1
conduct or legislation relating to research involving animals

Making adherence to the policy a condition of publication 1
A specific statement in the research the journal is prepared/not prepare |1
to publish, or other ‘significant’ animal welfare statement
The journal policy should include statements requiring that:
The 3R’s are implemented: humane alternatives used wherever |1
possible, animal numbers and suffering reduced, and welfare
improved
Animal housing and care follows good practice (and improves on |1
minimum standards se tout in relevant legislation)

Discomfort, distress and pain is minimized using appropriate 1
anesthesia and analgesia

Humane endpoints are defined and implemented 1
Protocols involving animal use undergo ethical review 1

Investigators and all personnel who handle and use animals are | 1
appropriately trained and qualified
Euthanasia is carried out according to good practice 1
Information that is suitable for publication such as species, animal | 1
numbers and other pertinent details including refinements in hus-
bandry and procedure, is included in each manuscript.

Maximum Score 12

Together, Kilkenny et al. (2009) and Osborne et al. (2009) make a strong case for improv-
ing the reporting of animal-based research in scientific journals, and for improving the
editorial policies of journals as they relate to animal use. These are both key steps in be-

ing able to conduct systematic reviews of animal-based research.

Systematic review is “the identification and synthesis of all the available research litera-
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ture addressing a specific research question, using a systematic approach” (NC3Rs UK,
p. 1). It typically involves, “analysis of the experimental methods of all the included stud-
ies to assess the quality of the study design and conduct. Any methodological limitations
(e.g. inappropriate study design, very small treatment groups, etc.) are usually noted to
aid interpretation of the results and to give an indication of the confidence in the numer-
ical results (NC3Rs UK, p 2.). Systematic review of animal research is also important to
advance the Three Rs (NC3Rs UK p. 3), however, as identified by Kilkenny et al. (2009)
and Osborne et al. (2009) there need to be significant improvements in the reporting of

animal studies if systematic reviews can be carried out in a meaningful way.

In addition to scientific reporting, data sharing between researchers is also a key area for
improvement to gain better transparency within the scientific community. Researchers
are often in competition for grants, or for publication in high impact journals. As a result,
a culture of confidentiality surrounds certain research practices. This is especially evident
with the creation of new genetically-engineered animals, where researchers may have

a desire to patent their ideas, techniques, and even the animals they have created. The
use of genetically-engineered animals has already been identified as challenging the
principle of reduction, since the use of genetically-engineered animals has been shown
to contribute to a reversal of the downward trend in overall reported animal research
(Ormandy et al., 2009). It has been argued that if data and animals are not shared freely
within the scientific community, there is a risk of unnecessary repetition of experiments,
and unnecessary use of animals (Ormandy et al., submitted), and this does not fit with

the accepted Three Rs principles of humane science.

How Might Transparency Be Improved Within the Scientific Community?

As highlighted by Osborne et al. (2009), editorial policies for all journals that publish
animal research should require certain information. Publication in journals is key currency
for researchers, so if editorial policies require certain information to be reported as part
of the article, then journals might be used as the leverage needed to improve scientific

reporting, and thereby improve transparency and Three Rs implementation.

There may also be grounds for policy makers to implement the reporting of non-signifi-
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cant results, or at least the creation of a database listing various projects that were car-
ried out but not published. This would avoid needless repetition of experiments, with the
aim being to reduce the numbers of animals being used. In addition to increasing trans-
parency, better scientific reporting (with the addition of reporting non-significant results)
would allow for systematic review to be carried out on animal research articles, similar to

human clinical trial literature.

Confidentiality that comes from competition between researchers for grants and publica-
tion can be a roadblock to implementing the Three Rs, especially where genetically-en-
gineered animals are involved. However, some current initiatives are trying to overcome
this by providing repositories of information/animals to which there is free access: the
North American Conditional Mouse Mutagenesis (NorCOMM) project, for example, which
is part of a data sharing initiative to archive and share genetically-engineered mice. Poli-
cies and guidelines that encourage such data sharing will aid Three Rs implementation
by reducing the number of animals used in unnecessarily repeated experiments or the
repeated creation of genetically-engineered animals. Data sharing will also allow for bet-

ter record keeping so that Three Rs implementation can be tracked over time.

Conclusions

Is sunlight the best of disinfectants? We have provided evidence that in the case of
animal-based research, increasing transparency between the scientific community and
the public, and within the scientific community itself, can be of benefit; not only for the
purposes of accountability and ethical reflection on what is and is not permissible, but
also for better tracking and implementation of the Three Rs. Ultimately, better transpar-
ency regarding animal research will not only benefit the scientific practice, but also animal
welfare. Following up on the sentiments of Temple Grandin that were highlighted at the
beginning of this paper, perhaps animal research laboratories too “should have glass

walls.”
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