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Knowledge, Attitudes, and Practices on Ethics
in Biomedical Animal Research in Mexico

Anayéantzin Heredia-Antinez,'# Miguel Galarde-Lépez,>* Elizabeth Téllez-Ballesteros,® and Beatriz Vanda-Cant6n®*

The most widely accepted ethical concept for the mitigation of harm to animals used in biomedical research is known as the
3Rs, which refer to replacement, reduction, and refinement. The aim of our study was to determine the ethical and regulatory
criteria that researchers in Mexico consider when developing their animal research protocols and that members of the ethics
committees use when they evaluate and approve these protocols. We circulated a survey to 300 individuals from different
research institutions and received responses from 179 researchers and members of ethics committees on questions related
to their knowledge, attitudes, and practices toward the use of animals in research based on the 3Rs. The responses obtained
indicate that the respondents were aware of the 3R concept, and they claim to apply these principles. However, the responses
revealed resistance to using alternatives for research, testing, and teaching (66%). Nineteen percent of the researchers reported
that their institutions do not have an integrated Institutional Animal Care and Use Committee (IACUC). Around 80% of
respondents were aware of Mexican regulations. The knowledge and application of the 3Rs by researchers and members of
the IACUC is a fundamental concept in animal research. Such knowledge contributes the use of ethical standards, attitudes,

and practices relevant to the use of animals in research.

Abbreviations and Acronyms: Institutional Animal Care and Use Committee (IACUC)
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Introduction

Animal research has been crucial to understanding biologic
processes and disease mechanisms, developing and testing vac-
cines, and searching for more and better treatments that benefit
of humans and other animals.>* According to data from the
European Union, more than 11.6 million animals of all types
were used for research purposes in 2019, while in the United
States of America, approximately 800,000 animals were used
for research in the same year. The data are not comparable due
to differences in compiling the numbers of animals used, but
they nonetheless reflect the numbers of animals used for this
purpose.®! However, these data are underestimates because they
do not include mice, rats, fish or birds.*?° In 2019, more than
two-thirds of the animals were used in basic (45%) and applied
(23%) research, while about one-quarter (23%) were used in drug
and other chemical testing to meet regulatory requirements.
Other forms of animal use include routine production of biologic
agents, such as vaccines, and teaching.536!

In general, obtaining an accurate count of the number of
animals used in research worldwide is difficult because some
countries do not track the number of animals used.>® Although
animals continue to be necessary for advances in biomedical
research, animal research must be conducted within an ethical
framework.
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The 3Rs concepts have become an ethical benchmark for
animal research and have been explicitly or implicitly adopted
in the legislation of virtually all countries.*® The 3Rs were
originally developed to reduce the harm and negative impact
of research procedures on animals.

®  Replacement consists of replacing the use of animals with
alternatives, which can include animal tissues or ethically
obtained human tissues, computer models, so-called or-
gans on a chip, and in silico techniques such as computer
modeling. Cell culture, microorganisms, and invertebrates
could also be used . In practice, replacement is the most
difficult of the 3Rs to implement.

®  Reduction is the use of the smallest number of animals
consistent with statistically sound studies and avoidance
of unnecessary duplication of experiments.

*  Refinement is the use of less invasive techniques and
procedures, effective use of anesthesia and analgesia to
reduce pain, anxiety, and discomfort, and environmental
enrichment programs that improve animal welfare from
birth to death.4041,52

Mexico has about 60 animal facilities that are registered and
authorized by the Health, Safety, and Agrifood Quality Service
(SENASICA) of the Ministry of Agriculture (SADER). These
facilities animals such as rodents, rabbits, birds, fish, reptiles,
pigs, ruminants, horses, and nonhuman primates, among others.
Approximately 60% of these are affiliated with Higher Educa-
tion Institutions (HEI), 35% with private industries, and 5%
with national health institutions (Ministry of Health, Mexican
Social Security Institute, among others).!#, The Official Mexican
Standards, NOM-062-ZO0-1999 “Technical specifications for
the production, care, and use of laboratory animals” establish
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the conditions that must be met to allow their use. According
to the regulation, animals can be used in research only if 1) the
research is essential and knowledge cannot be obtained by other
means, 2) a substitute for animals in not available (for example,
in vitro cultures, simulators, mathematical models), and 3) the
results cannot be predicted and similar studies have not been
published. 13163

In some countries, animal experimentation must be author-
ized by an ethics committee with officially appointed members
who evaluate the research protocol from both ethical and
methodological perspectives.?’ In Mexico, a protocol must be
approved by an IACUC before the research is initiated. If the
investigator’s institution does not have an IACUC, he/she may
request the support of another institution that does have an
IACUC to obtain this approval.!3 Ethical evaluation of the use
of animals in research involves weighing the harms to animals
against the expected benefits, the justification for the use of ani-
mals, the importance of the experiments, and the methodology
employed.* In Mexico, a harm-benefit analysis is not usually
included in animal research protocols because it is not required
in the regulations. Therefore, the focus is on compliance with
the 3Rs. In contrast the European directive requires that animal
research protocols be evaluated from the harm-benefit point of
view, and the U.S. Guide for the Care and Use of Laboratory
Animals requires IACUCs to perform a similar evaluation.'®
The basic ethical principle underlying the regulation of animal
experimentation is that the probable benefits to animals or
people should outweigh the harm and suffering caused to the
experimental animals; therefore, researchers must explicitly
clarify the purpose of the study to be performed and explain
why it is important.*8 The aim of this study was to identify
the ethical and regulatory criteria that researchers and members
of ethics committees consider when developing and evaluating
animal research protocols in Mexico.

Materials and Methods

Design and study population. The cross-sectional descriptive
study was conducted by using a survey aimed at researchers
and members of Institutional Animal Care and Use Committees
(IACUCs) at universities, institutions of the Ministry of Health,
and drug testing laboratories in Mexico during the period from
2018 to 2021.

The survey included both researchers and members of ethics
committees and was conducted both in person and online (us-
ing the Google Forms platform??). The virtual approach was
necessary due to the SARS-COV-2 social distancing policies
that were applied in Mexico. Participants were selected from
public and private research institutions (universities, Ministry
of Health institutions and pharmaceutical companies) by
using the national transparency platform and the National
Directory of Animal Facilities (Figure 1).143! The National
Transparency Platform (PNT) allows citizens in general to
submit requests for public information and for access, rec-
tification, cancellation, opposition or portability of personal
data (ARCOP) to the various regulated entities of the three
levels of government in Mexico.

The survey contained 28 items, divided into 6 sections:
1) profile of the researchers and/or committee members,
2) opportunity to serve on an IACUC, 3) selection of the ani-
mal model used in the research, 4) application of the ethical
principles in animal research (3Rs), 5) knowledge of the regu-
latory framework, and 6) criteria for approving or developing
a research protocol. The questions had been validated'®?! and
were modified and piloted for our study.

Ethical attitude toward research animals in Mexico

300

Participants from different research institutions
that have animal facilities in Mexico.

N= 250 requests sent to
respond to the virtual
survey

l

53.6% voluntary respondents

l

N= 134 returned
surveys

N= 50 face-to face
surveys

l

Inclusion criteria:

*Presence of animal facilities at affiliated institutions.
* Perform animal research or be a member of the IACUC.
* Accept to participate in the study.
*Fully completed surveys.

I
| }

N= 129 virtual
surveys met the
inclusion criteria

N= 50 face-to face
surveys

N=179
surveys used in the study

Figure 1. Flow diagram summarizing the survey methods.

Data analysis. We analyzed the variables of interest to obtain
measures of central tendency, frequencies and proportions. Only
descriptive statistics are provided. Data were analyzed using
the statistical program of data science (STATA v.15, Stata Corp,
College Station, TX).!

Ethical approval statement. The study was approved by the
Ethics and Research Committee of the Master and Doctoral
Program in Medical, Dental, and Health Sciences, Mexico, Reg.
No. PMDCMOS/CEI/005/2019. The confidentiality of the
respondents and their institution of affiliation was maintained.

Results

We administered 50 face-to-face surveys and had a response
rate of 54% to the 250 mail requests, resulting in 134 returned
surveys, 129 of which met the inclusion criteria. All surveyed
individuals were researchers in metro Mexico City.

Of the 179 usable surveys (50 face-to-face and 129 virtual).
49% were from women and 51% from men; the mean age was
40y (sd, 13y) and ranged from 21 to 90y. Affiliations were as fol-
lows: 51% worked in universities, 27% in hospitals and Ministry
of Health institutes, 4% in the pharmaceutical industry, 4% in
private industry, and 13% did not indicate the sector to which
they belonged. Of the respondents, 88% worked with animals,
while 12% had previous experience with animals.

81% reported that their institution had an IACUC. Among
the remaining 19% (34) of participants, 39% (13) reported that
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creation of an JACUC was in process, 36% (12) did not know
why an IACUC was not already present, and 24% gave of
reasons why an IACUC was not present (lack of institutional
(15%, 5), or faculty (6%, 2) interest, and other reasons (3%, 1)).

Only 15% of the respondents were IACUC members. Among
the respondents, 18% had some training in bioethics (courses,
certificates, and postgraduate degrees, among others) (Table 1).

Types of research performed with animals. Researchers were
asked to indicate areas of research for which they did and did
not use animals. The most common areas of animal use included
basic research (60%), applied research for human benefit (45%),

Table 1. Characteristics of the study population

Variable n =179
Age (y) (Mean, SD, range) 40, 13, (21-90)
Sex
Female 87 (49)
Male 92 (51)
Respondents

Use animals in research. 157 (88%)

Do not use animals in research 22 (12%)
IACUC Committee member

Yes 26 (15%)

No 153 (86%)
Had taken bioethics courses

Yes 32 (18%)

No 147 (82%)
Institution has an TACUC

Yes 145 (81)

No 34 (19)
Affiliation

Academia 92 (51%)

Pharmaceutical industry 7 (4%)

Hospital 49 (27%)

Private company 7 (4%)
No TACUC at Institution (n = 34)

Lack of institutional interest 5 (15%)

Lack of interest by researchers 2 (6%)

In the process of creating an IACUC 13 (39%)

Did not know the reason 12 (36%)

Another reason 1 (3%)

and for education and training (42%). The most common areas
for which animals were never used by the respondents included
toxicological research (78%), development, production, control
or testing of drugs and / or vaccines (74%,), and disease diagnosis
(62%,) and applied research for the benefit of animals (53%,)
(Table 2). Percentages reported total over 100% due to multiple
responses by individuals to the same question.

Alternatives to the use of traditional research species.
Respondents were asked to indicate which potential replace-
ments for typical research species were most feasible. These were
ranked as follows: in vitro models, 67%; use of invertebrates,
49%; use of animal embryos, 38%; virtual simulations or models,
37%; farm animals, 35%; and biochips or organs on a chip, 32%,
and cadavers, 17%).

Ethical attitude toward the animal species used in research. Re-
spondents were asked to score their acceptance to using various
animals for research. “Totally acceptable” or “acceptable”
choices were animal embryos (100%), pigs (97%), zebrafish
(89%), fruit flies (84%), and rats (80%).

The least acceptable (“totally unacceptable” or “unaccep-
table”) were chimpanzees (100%), dogs (51%), and pigs (2%).
Complete data are shown in Table 3.

Among the 179 respondents, the reasons for accepting or not
accepting the use of certain animal species in the research were
as follows: legal restrictions, 59%; degree of sensitivity to pain,
32%; phylogenetic proximity to humans, 27%; and perceived
strength of the human-animal bond with that species, 6%.

Application of the 3Rs. Regarding the replacement of
research animals, 66% of the respondents agreed that replace-
ment of vertebrate models could not be implemented due
to lack of confidence of obtaining equally reliable results. In
addition, 20% agreed that information on alternative methods
is not easy to find. However, 73% agreed that if the objectives
of research protocols could be achieved by using alternative
methods, they would apply them. Regarding the reduction
of the number of research animals, 94% would agree to per-
form an extensive literature review to justify their projects
and avoid unnecessary repetitions, and 87% claimed to use
a statistical justification for the number of animals used in
their experiments.

Addressing refinement, 83% agreed that the use of anesthe-
sia and analgesia was indispensable in invasive experiments
that cause discomfort and pain to the animals. However, 19%
would hesitate to use them if their use was likely to inter-
fere with the results. In addition, 75% agreed that when an

Table 2. Frequency with which animal experiments were performed for the purposes indicated

Purpose Mean

n =179 Never Almost never Sometimes ~ Almost always  Always attitude score 95% CI
Development, production, 74% 12% 6% 5% 3% 15 1.3-1.6
control or testing of drugs

and/or vaccines

Toxicological research 78% 13% 7% 0.5% 1.7% 1.3 1.2-1.4
Disease diagnosis 62% 11% 22% 2% 3% 1.7 1.5-1.8
Education and training 32% 8% 16% 13% 31% 3.0 2.7-3.2
Basic research 13% 2% 5% 20% 60% 41 3.9-43
Applied research to benefit 27% 3% 6% 19% 45% 3.5 3.2-3.7
of humans

Applied research to benefit 52% 24% 14% 2% 8% 1.9 1.7-2.0

of animals

Respondents received a score of 1 for answering “Never”; 2) “Almost never”; 3) “Sometimes”; 4) “Almost always”; 5) “Always”.
Therefore, a mean score near 5 for each statement indicates a frequent use toward animal species while a score near 1 indicates a
disuse. 95% CI, 95% confidence interval.
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Table 3. Degree of acceptance or rejection of the use of animals in experiments based on the species

Totally Totally Mean
Species unacceptable Unacceptable No opinion Acceptable acceptable attitude score 95% CI
Embryos (different 0% 0% 0% 0% 100% 5.0 S
animal species)
Dogs 21% 31% 15% 22% 11% 2.7 2.5-2.9
Rats 0% 0% 20% 39% 41% 4.2 4.1-4.3
Fruit Fly 0% 0% 12% 14% 74% 4.6 4.5-4.7
(Drosophila)
Pigs 1% 1% 0% 37% 61% 45 4446
Zebrafish 0% 0% 11% 37% 52% 44 4.3-4.5
Chimpanzees 19% 81% 0% 0% 0% 1.8 1.7-1.9

Respondents received a score of 1 for answering “Totally unacceptable”; 2) “Unacceptable”; 3) “No opinion”; 4) “Acceptable”; 5)
“Totally acceptable”. Therefore, a mean score near 5 for each statement indicates a positive attitude toward animal species while a
score near 1 indicates a negative attitude. 95% CI, 95% confidence interval.

experimental procedure had a direct negative impact on the
health and welfare of the animals, the procedure should be
terminated and the animals either euthanized, removed from
the study, or given treatment even though the experiment
had not been concluded. In the case of choosing a method of
euthanasia, 25% thought that selection of the method should
not consider cost (Table 4).

Performance of the IACUC. When asked about the authority
of the IACUC, 69% agreed that the IACUC should have the au-
thority to stop experiments when animal health and /or welfare

Table 4. Regarding the use of animals for biomedical research

would be compromised. Also 62% agreed that compliance with
IACUC recommendations should be left to the discretion of
the researcher. Regarding the constitution of the IACUC, 85%
thought that the IACUC should include only physicians or
researchers in the field and 87% felt that members should have
additional training in bioethics topics.

Regarding use of the IACUC, 85% thought that a committee
member should be consulted during the development of the re-
search protocol to obtain relevant opinions. Finally, 73% strongly
agreed that the committee should sanction an investigator

To what extent do you agree with the following  Strongly
statements? (n = 179) disagree

Disagree

No
opinion

Mean
attitude score

Strongly

Agree agree 95% CI

I hesitate to apply any changes in my methodology 1%
to substitute vertebrate animals because I am not yet
confident of obtaining equally reliable results with

other models

Information on alternative methods to animal use in 12%
my line of research is easy to find and acquire
In invasive experiments that cause pain or 1%
discomfort to the animal, the use of anesthesia

and analgesia during and after the procedure is

indispensable

Analgesics should be to use in procedures that
generate pain in the animals, even if they modify
the possible results of their condition

24%

When experimental procedures are performed and the 1%
animal presents evident pain and deterioration in its

status of health, it should be removed from the

group, administered treatment, or euthanized even if

the experimental time has not elapsed

If a method of animal death is to be applied, the
most economical one should be chosen

25%
If the research objectives can be carried out using 6%
cadavers, isolated organs, cell cultures, simulators, or
natural animal models, they should be implemented
immediately

Before initiating or evaluating a project, a thorough 0%
review of the scientific literature should be conducted
to obtain original knowledge

To determine the number of animals in the 1%
experimental groups, statistical tests including the

number of groups, and the variables to be compared

should be performed

7%

21%

0%

26%

3%

24%

5%

0%

3%

26% 37% 29% 3.8 3.7-3.9

47% 17% 3% 2.7 2.6-2.9

16% 20% 63% 44 4.3-4.5

32% 12% 6% 3.4 3.3-3.6

21% 16% 59% 4.2 4.1-44

26% 9% 16% 2.6 2.4-2.8

16% 14% 59% 4.14 3.9-43

5% 13% 82% 4.75 4.6-4.8

8% 11% 77% 4.58 4.4-47

Respondents received a score of 1 for answering “Strongly disagree”; 2) “Disagree”; 3) “No opinion”; 4) “Agree”; 5) “Strongly agree”.
Therefore, a mean score near 5 for each statement indicates a positive attitude toward animal research while a score near 1 indicates
a negative attitude. 95% CI, 95% confidence interval.

http://prime-pdf-watermark.prime-prod.pubfactory.coﬁ‘m 2025-02-28



Vol 62, No 6
Journal of the American Association for Laboratory Animal Science
November 2023

Table 5. Opinions on IACUC functions

To what extent do you agree with Strongly
the following statements? (n = 179) disagree Disagree

Strongly Mean

No opinion = Agree agree attitude score 95% CI

The IACUC must stop experiments 2% 4%
when animal welfare is compromised
during the conduct of research

The decision to implement the 4% 11%
recommendations an IACUC should be

left to the discretion of the researcher

IACUCs are not required to evaluate 51% 33%

protocols involving the use of animals

The desirable profile of an IACUC 3% 1%
member involved in the review of

protocols using animals should include

physicians or researchers in the field

An IACUC member involved in the 2% 1%
development or review of protocols

involving the use of animals must be

trained in ethics or bioethics

An appropriate sanction for 0% 10%
researchers who do not follow the
IACUC recommendations should be

suspension of the experiment

To obtain prompt and relevant opinions, 0% 0%
a member of the IACUC should be

consulted during the development of the

research protocol

24% 29% 41% 4.0 3.8-4.1

23% 32% 30% 3.7 3.5-3.9

10% 2% 4% 4.2 4.0-44

12% 30% 55% 4.3 4.2-44

9% 38% 50% 4.3 4.1-4.4

18% 42% 30% 3.9 3.7-4.0

15% 37% 48% 4.3 4.2-44

Respondents received a score of 1 for answering “Strongly disagree”; 2) “Disagree”; 3) “No opinion”; 4) “Agree”; 5) “Strongly agree”.
Therefore, a mean score near 5 for each statement indicates a positive attitude toward animal research while a score near 1 indicates

a negative attitude. 95% CI, 95% confidence interval.

or stop an experiment if it did not adhere to the requirements
issued by the IACUC (Table 5).

Regulations. Regarding the guidelines, documents, or regu-
lations consulted to develop or evaluate a research protocol
involving the use of animals, 81% of respondents referred to
NOM-062-ZO0-1999 in an open-ended response (although
not by name),17% did not know about a reference document,
and 2% mentioned the US Guide for the Care and Use of
Laboratory Animals.!?

Main aspects considered in the development and approval of
research protocols involving animals. Respondents were asked
to rate the importance of 17 elements in an animal protocol
(Table X). In the order of most important to the least important,
items were ranked from the highest (92%) to the lowest (21%)
as follows: selection of the animal model, scientific validity, the
number of animals used, the duration of the experiment, routes,
frequency, and volume of sampling, use of environmental
enrichment programs, degree of invasiveness, risk to humans,
use of anesthetics and analgesics, and methods of euthanasia
(Figure 2).

Discussion

Of the total (n = 179) number of the surveys answered,
almost 50% of the respondents worked at a higher education
institution, 27% at hospitals, and a smaller number at private
institutions. This distribution was probably related to the fact
that the greatest proportion of respondents were from Mexico
City. According to the National Directory of Animal Facilities
for 2020, at a national level, 40% are in a city, as are the greatest
number of universities and institutions in the health sector.}
Because we wanted to maintain confidentiality for the respond-
ents, we did not determine whether respondents were from the
same institution, including ours, or whether respondents from
the same institution had similar responses.

Only 18% of the respondents had taken bioethics courses,
even though 87% use animals in their research, indicating a low
level of training in bioethics and animal welfare in research.
Individuals involved in the development or evaluation of
experimental protocols that use animals should consider their
management and care, as well as legal considerations and
the bioethical principles oriented to the 3Rs.!®30 This knowl-
edge is important for the members of committees that review
animal research protocols and should, include an evaluation of
harm-benefit and ethical issues.®?426

Around 20% of the institutions that use animals for re-
search, experimentation, and/or teaching do not have an
IACUC despite the fact that the Official Mexican Standards
NOM-062-Z00-1999 “Technical specifications for the produc-
tion, care, and use of laboratory animals”, indicates that all
institutions that conduct scientific research, technological devel-
opment, experimentation, and teaching must form an IACUC.13
In addition, Article 47 of the Mexico City Animal Protection
Law establishes that animal experiments shall be carried out in
accordance with official Mexican standards and fully justified
before institutional bioethics committees.2’ However, none of
the existing Mexican regulatory documents oblige institutions
with animal facility or that use animals in research to register
an IACUC, so no standard IACUC guidelines are available
in Mexico. The regulatory documents do not discuss IACUC
roles, functions, or reporting requirements, and they also do
not include reporting requirements for the number and type
of animals used. Accordingly, the use of animals in research is
under-reported in Mexico.?”

Although the fundamental principles of the Basel Declara-
tion®? recognize that basic research cannot be separated from
applied research, the main use of animals by respondents
80% for basic research, 64% for applied research for humans,
and 11% for applied research for animals. This result is
consistent with the fact that Mexico offers more funding for
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0% 10% 20%

30%

Ethical attitude toward research animals in Mexico

Mean score

(95% Cl)
3.8(3.7-3.9)
343235
3.3(3.1-3.4)
2.52.3-2.7
3.7(3.6-3.8)
3.8(3.7-3.9
32(3.0-3.3)
3.7(3.6-3.8)
3.4(3.2-3.5)
3.4(3.3-35)
3.6(3.5-3.7)
3.5(3.3-3.6)
3.5(3.4-3.6)
3.8(3.7-3.9)
3.3(3.2-3.5)
3.8(3.7-3.9)
3.6(3.5-3.8)

40% 50% 60% 70% 100%

80%  90%

M Not considered (1) BPoorly considered (2) EModerately considered (3) O Very considered (4)

Figure 2. Factors in the development and evaluation of research protocols using animals. A mean score close to 4 for each statement indicates a
factor considered in the development and evaluation of animal research protocols, whereas a score close to 1 indicates a factor not considered.

CI 95: Confidence Interval to 95%.

basic research projects, which may or may not culminate in
applied knowledge.?” Given that one of the rationales for the
use of animal models is cross-species similarity, more stud-
ies that benefit nonhuman animals should be encouraged.*>°
Our study did not evaluate differences in perceptions about
animal-based research of individuals who do and do not use
animals in research.

With regard to using animals for teaching to assist in the ac-
quisition of professional competencies in the biomedical area,
it is not clear why so many animals are still used, even though
multiple alternative methods have been developed to both
replace and reduce the number of animals in order to apply
the principle of the 3Rs in teaching.*”® One groups® found
a strong belief that a living being must be used for optimal
learning, and no alternative models adequately simulate such
experience. Better education and training of instructors are
necessary to prompt more use of non-animal alternatives to
achieve learning objectives.

Regarding the alternative methods used in animal research,
94% of the respondents were aware of alternative methods,
with cell culture being the most reported. Respondents gen-
erally had little confidence in the other alternatives listed
and claimed that information about alternatives was hard to
find.1324243 Although some alternatives present economic or
technical limitations,'” institutions appear to have little interest
in promoting the generation of alternatives to animal use that
can meet their needs in each context. Researchers should show
greater interest in applying or developing alternatives through
multidisciplinary work.

Based on the ethical issues raised using animals in current
research, the results showed a preference for the use of ani-
mal embryonic and invertebrate models, although how the

embryos were obtained, and the relevant species were not
considered. This result is not unexpected due to the incomplete
neurological development and nociception of embryos.? and
a general lack of concern regarding nociception and sensation
mechanisms in invertebrates such as flies.”?>%° Historically,
laws, ethical codes and guidelines have recommended the use
of invertebrates as partial surrogates for vertebrates.!>333% On
the other hand, our respondents had less concern for verte-
brates such as pigs, zebrafish, and rats; preferred species have
clear advantages in terms of their management, husbandry,
and widespread use in research. Others® have noted that the
selection of an animal model is heavily weighted to the prefer-
ences of a researcher based on their personal experience or on
the availability of the species at their institution, rather than
on a careful query into the most appropriate model for their
research question. The human relationship with an animal
species was the least important consideration of respondents
in the development of a research protocol, but the dog was the
species that most considered totally unacceptable for research.
This perception may have been influenced by the legal restric-
tions established by the Mexico City Animal Protection Law
(Art. 49), which prohibits the use of dogs and cats for research
and teaching purposes.?’

Regarding knowledge of the implementation and application
of the 3Rs in animal research protocols, 66% of the respondents
doubted whether alternative methods would help them obtain
data as dependable as that obtained by using with animals, but
if they were certain that they could achieve their objectives by
using alternative methods, they would use them. Perhaps, the
implementation of institutional training programs and work-
shops on the search for alternative methods? would be helpful
to bring more awareness about the usefulness of alternative
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methods to animal research. A high proportion of respondents
recognize the importance of the literature review as part of the
ethical commitment of the researcher to avoid unnecessary
duplication (94%).36

Although 87% of respondents reported having performed
statistical tests to justify the number of animals used in their
experiments, we cannot evaluate its potential effect on reducing
the number of animals due to underreporting of data. Others 34
reported that in many studies, the number of animals used is
not adequately justified, with lack of information about the
calculation of sample size (number of animals to be used) being
one of the main reasons for the rejection of research protocols
by an IACUC in Mexico.”

In terms of improvement, 63% of respondents consider that
animals can experience negative effects during research use, and
they would be willing to use methods that minimize their pain
or suffering. However, 32% indicated that they would hesitate to
use analgesia or anesthesia if this would affect the experimental
results; 60% of respondents would intervene if the procedure
had a direct adverse impact on the health of the animals, either
by administering a treatment, withdrawing the animal from the
experimental group, or performing euthanasia even if these
actions incurred a higher cost.!% This is equivalent to using a
humane endpoint, which is an indispensable element of improv-
ing all experimental procedures with animals by minimizing
or mitigating pain or distress and increasing welfare.'” In a
previous study carried out in Mexico, the methods used as an
endpoint were ethically questionable or were not those recom-
mended in the regulations; this was another principal cause of
protocol rejection or non-approval by the IACUC.?

The respondents generally showed a reluctance to IACUCs
due to the formalities involved in obtaining their opinions
and delays in being able to initiate experiments. However, in
addition to ensuring the ethical and humane use of animals,
the structure and function of IACUCs puts the committees in a
unique position to contribute to the quality of the scientific work
performed at their institution. The IACUC can be an effective
partner in maintaining the quality of results as related to sound
experimental design and strategy by providing rigorous and
comprehensive evaluation criteria and encouraging responsible
research practices.®

In terms of IACUC member profiles, some authors report
that members of an ethics committee have a limited view of
both animal ethics and the proper use of animals in research,
suggesting that members should receive more up-to-date infor-
mation on these topics.2#?° Given that scientific knowledge is
important in the decision-making process when reviewing the
appropriateness of research that uses animals, ethical evalua-
tion of the use of animals for biomedical research is a complex
process that cannot be reduced to decisions about technical
issues such as the type of housing, the environment, surgery
protocols, and euthanasia, among others.”® Others® stress that
an ethical evaluation requires good reasoning skills, free discus-
sions that can involve disagreements, knowledge of scientific
concepts, and an understanding of legal and ethical principles.
All these factors should contribute to how committee members
evaluate the available information in forming their conclusions.

Although 81% of the respondents are aware of NOM-062-
Z00-1999 “Technical specifications for the production, care
and use of laboratory animals”,!® researchers do not appear
to have a clear knowledge of its content, despite the fact that
the specifications incorporate a variety of standards that af-
fect many areas of animal research, as follows: 1) specific
functional areas in both public and private animal facilities;

2) acquisition of animals (housing and nutrition requirements
by species); 3) obligations of the institution (operation, per-
sonnel, biosafety, transfer of animals, characteristics and care,
and 4) guidelines on experimental techniques (anesthesia,
analgesia, administration of fluids and other substances, blood
extraction and euthanasia).?

Mexican regulations do not have a specific requirement
for a literature review, and only 2% of the respondents stated
that the Guide for the Care and Use of Laboratory Animals
informed their experimental or animal care procedures. This
is alow percentage considering the information gaps that exist
in Mexican regulations, and the fact that The Guide is an inter-
nationally known document that undergoes periodic updates
and covers a wide scope of research species.® In addition, the
seventh title of Mexico’s Regulations of the General Health
Law on Health Research emphasizes that research should be
designed in such a way as to avoid animal suffering as much
as possible, keeping them in adequate animal facilities based
on the species, body conformation, habits, postural preferences
and locomotor characteristics of the animals. An exception
can be invoked when the experimental variables justify other
situations. Moreover, the Regulations stipulate that the ani-
mal facility should be supervised by qualified and competent
professionals in the field.8

In order to promote the use of ethically acceptable method-
ologies in animal research protocols, an ethics committee must
evaluate them. The criteria considered relevant by researchers
and IACUC members during the development and evalua-
tion of animal research protocols were animal model selection
(92%), scientific validity (89%), the number of animals (89%),
the duration of the experiment (85%) and the use of appropriate
sampling routes, frequency, and volume (86%). Although these
percentages are high, the results also suggest a lack of uniform-
ity in criteria that are used when researchers develop protocols
or IJACUCs evaluate them.

In essence, ethical evaluation of the use of animals in research
involves weighing the harms and benefits, assessing the need,
justification for animal use, and methodological processes.!?#4
Directive 2010/63/EU of the European Parliament and of the
Council of the European Union explicitly requires the use of
methodologies to ethically evaluate a research project involving
animals, requiring an institution to have processes that include
“assessing whether harm to animals in terms of suffering, pain,
and distress is justified by the expected outcomes taking into
account ethical considerations and benefiting humans, animals

or the environment”.1¢

Conclusions

The current study is one of the few existing studies that
address the ethical attitudes of the scientific community in
Mexico that uses animals for research purposes. Our study
provides evidence that despite having some of the most
robust animal research legislation in Latin America,®® some
institutions in Mexico still do not have committees to evaluate
research proposals; this lack significantly compromises the
application of bioethical principles (3Rs) to research. IACUCs
arejust beginning to consider the implementation of programs
that monitor the correct use of animals after protocol approval.
Although our findings are largely limited to data from Mexico
City, this is the population that dominates biomedical research
at the national level, so our results likely reflect the situation
in other states of the country. Many areas can be improved,
such as the incorporation of methodologies that gradually
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contribute to the replacement of animals, mainly in teach-
ing. Likewise, sources of information related to ethics and
welfare should be identified to foster implementation of the
3Rs. Several proposed ethical approaches have not yet been
implemented. These include the concepts 3S, 3R, 3V, and 6P.
The 3Ss are Good Science, Good Sense and Good Sensibilities,
the 3Vs emphasize the Validation aspect of animal models,
The 4Fs, proposed a framework and several fundamental prin-
ciples that emphasize the responsibility of the investigator.
The 6Ps balances the 2 valued facets of society, social benefit,
and animal welfare.%*

Protocol evaluation requires greater awareness of growing
concerns about the poor reproducibility of animal experiments.
This lack of reproducibility might be mitigated if guidelines
were followed, and necessary considerations were taken into
account in the design phase. Adoption of guidelines such as
PREPARE that seek to standardize planning criteria are consist-
ent with the promotion of sound and ethical scientific practice,
and encourage collaborations between researchers, academia,
industry, and organizations in charge of animal welfare. Al-
though a larger sample size could provide additional insights,
the current data promotes the use of strategies to continue to
improve the current legal framework and promote the de-
velopment of training programs and guidelines to improve
effectiveness of IACUCs.
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