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Abstract

Introduction: Animal models have been developed for scientific
research over the last few decades in an attempt to comprehend
etiological factors and mechanisms and to treat diseases.

Obijective: The aim of this article was to discuss aspects
related to animal experimentation, the choice of animal
models and the current trends in Brazil. Additionally, this
study aims at evaluating the space occupied by experimental
articles in medical journals.

Methods: Five Brazilian journals linked to LILACS
SciELO, and MEDLINE and recently incorporated in the
Institute for Scientific Information Journal of Citation
Reports were selected and all the articles published in 2007
and 2008 that involved animal experimentation were
identified from the abstracts.

Results: Of a total of 832 articles published by the
journals, 92 (11.1%b) articles were concerned with animal
experimentation. The number of articles that focused on
animal models is variable in the different journals analyzed
with frequencies of between 5.2% and 17.9%.

Conclusions: This study may contribute by providing
support to adopt editorial policies relative to the publication
of original articles on animal research in the BJCVS.

Descriptors: Models, animal. Experimental surgery.
Biomedical research.

Resumo
Introdugdo: A busca do entendimento de fatores
etiologicos, mecanismos e tratamento das doencas tem
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levado ao desenvolvimento de varios modelos animais nas
Ultimas décadas.

Obijetivo: Esse artigo tem por objetivo discutir aspectos
relacionados a modelos animais de experimentacéo, escolha
do animal e tendéncias atuais nesse campo em nosso pais.
Além disso, esse estudo buscou avaliar o espago ocupado por
artigos experimentais em revistas médicas.

Métodos: Foram selecionadas cinco revistas brasileiras,
indexadas na LILACS, SciELO, MEDLINE, e recentemente
incorporadas pelo Institute for Scientific Information Journal
of Citation Reports. Foram selecionados pelo resumo ou
abstract todos os artigos publicados nessas revistas, nos anos
de 2007 e 2008, que empregaram modelos animais.

Resultados: Do total de 832 artigos publicados no periodo
pelas revistas analisadas, foram selecionados 92 (11,1%) que
empregavam animais de experimentacdo. O ndmero de
artigos experimentais variou de 5,2% a 17,9% do contetdo
global da revista. Nas instrugdes aos autores de quatro (80%b)
das revistas avaliadas, havia referéncia explicita aos
principios éticos na conducao de estudos com animais. Os
modelos animais induzidos representaram 100% dos artigos
analisados neste estudo. O rato foi 0 animal mais empregado
nos artigos analisados, sendo utilizado em 78,3% deles.

Conclusdes: O presente estudo podera fornecer subsidios
para adocdo de politicas editoriais futuras relativas a
publicacéo de artigos originarios de pesquisa animal na
RBCCV.

Descritores: Modelos animais. Cirurgia experimental.
Pesquisa biomédica.

Work carried out in the editorial office of the Brazilian Journal of
Cardiovascular Surgery, Sdo José do Rio Preto, Brazil

Correspondence address:

Domingo M. Braile

Av. Juscelino Kubitschek de Oliveira, 1.505 — Jardim Tarraf |
— S8o José do Rio Preto, SP, Brazil — CEP 15091-450
E-mail: domingo@braile.com.br

Article received on October 20™, 2009
Article accepted on December 39, 2009



MONTEIRO, R ET AL - Trends in animal experimentation

Rev Bras Cir Cardiovasc 2009; 24(4): 506-513

INTRODUCTION

The first historical accounts of the use of animals by
medical doctors come from Babylonian medicine with a
practice called Aruspice — the art of making diagnoses and
prognoses based on the observation of the internal organs
of animals sacrificed for this purpose.

Since then, the attempt to comprehend the etiological
factors and mechanisms and to treat diseases has led to the
development of several animal models [1,2]. Thus, animal
models are being used in all areas of biological research.

Four basic categories of animal models can be identified
in the literature [3]:

e Induced - situations where the condition/disease to
be investigated is experimentally induced,;

e Spontaneous — Genetic variants of human diseases
that occur naturally in animals are investigated,;

* Negative — Animals in which a specific disease does
not develop or that demonstrate a lack of reactivity to a
specific stimulus are studied;

¢ Orphan — A condition that naturally occurs in animals,
but that still has not been described in human beings, is
“adopted” when a similar disease is later identified in man.

Using computers or isolated organs, several experimental
models have been developed that simulate physiological
situations, however, even with all the accumulated knowledge,
animal models are still fundamental.

Table 1. Characterization of the selected journals

Just to highlight the importance of animal
experimentation today, scientific meetings are held with the
sole purpose of discussing animal models, as, for example,
the one that took place in the University of Siena involving
around 80 researchers who considered new mechanisms to
induce chronic obstructive pulmonary disease and to
perfect the existing techniques [4]. Similarly, there are
scientific journals, such as the Acta Cirurgica Brasileira,
whose main mission is to report on results of research
obtained from experimental surgery.

Thus, the aim of this article is to discuss aspects related
to animal experimentation models, the choice of animal and
the current trends in this field in Brazil. Additionally, this
work attempts to evaluate the space occupied by
experimental articles in scientifically renowned medical
journals to provide data that support the adoption of
specific editorial policies to publish this type of study.

METHODS

Five Brazilian journals indexed to LILACS, (Latin-
American and Caribbean Literature in Health Sciences),
SciELO (Scientific Electronic Library Online), MEDLINE/
PubMed and recently incorporated by the Institute for
Scientific Information Journal of Citation Reports (Thomson
Scientific) were selected for this study. The characterization
of these journals is shown in Table 1.

Journal Current Periodicity  Institution

Acta Ortopédica
Brasileira

5 issues annually

Brazilian Society of
Orthopedics and
Traumatology - Region of
Séo Paulo

Arquivos Brasileiros Monthly Brazilian Society of

de Cardiologia Cardiology

Clinics Monthly Hospital das Clinicas of
the Medicine School of the
University of Sao Paulo

Revista daAssociagdo ~ Two-monthly Brazilian Medical

Médica Brasileira Association

Revista Brasileira de Two-monthly Brazilian Society of

Medicina do Esporte

Sports Medicine

ISSN Date of volume 1
1413-7852 printed version 1993

1809-4406 online version

0066-782X printed version 1948

1678-4170 online version

1807-5932 printed version
1980-5322 online version

2005 (previous title
Revista do Hospital das
Clinicas, publication

initiated in 1946)

0104-4230 printed version 1954
1806-9282 online version
1517-8692 printed version 1995

1806-9940 online version

507



MONTEIRO, R ET AL - Trends in animal experimentation

Rev Bras Cir Cardiovasc 2009; 24(4): 506-513

It is important to mention that two journals that in
principle filled the inclusion criteria of this study were not
analyzed: the first, Acta CirGrgica Brasileira, as it basically
publishes original research articles on experimental surgery
as this is the scope of the publication and the second, the
S8o Paulo Medical Journal, as it did not publish any articles
on animal experimentation in the analyzed period.

All the articles published in these journals in 2007 and
2008 that employed animal models were selected by the
abstract in Portuguese or English.

For all the selected articles, the animal utilized was
identified and the study was classified according to the
type of experimental model employed (induced,
spontaneous, negative and orphan).

RESULTS

Of the total of 832 articles published in the four selected
journals in 2007 and 2008, 92 (11.1%) reported studies
involving animal experimentation.

The number of articles that involved animal models
is variable in the different journals with frequencies that
ranged from 5.2%to 17.9% (Table 2).

It is also interesting to point out that relatively few of
the articles presented specific keywords (in English or
Portuguese) or descriptors related to experimental studies,
as follows: Acta Ortopédica Brasileira — 42.1%, Arquivos
Brasileiros de Cardiologia — 53.8%, Clinics — 51.9%,
Revista da Associacdo Médica Brasileira — 40.0% and
Revista Brasileira de Medicina do Esporte — 13.0%.

Inthis period, experimental studies were mixed with other
original articles except for the journal Clinics that has a
specific section denominated Basic Research exclusively
for animal experimentation.

In the instructions for authors of four (80%) of the
participating journals, there is an explicit reference to the
ethics principles concerning studies involving animals.
However, the instructions for authors of the Revista da
Associacdo Médica Brasileira only mention the necessity
of the approval of the Institution’s Research Ethics
Committee in which the study was carried out.

All of the articles involving animal experimentation
indentified in this study used the induced model; no studies
employed spontaneous, negative or orphan models.

The rat was employed in 78.3% of the analyzed articles
(Table 3).

Table 2. Proportion of articles on experimental studies compared to the overall contents of the analyzed journals

Number of issues
assessed
(2007-2008)

Number of original
articles published
(2007-2008)

Journal

Number of articles
published on animal
experimentation
(2007-2008)

Percentage of articles published
on animal experimentation in
respect to total original articles
(2007-2008)

Acta Ortopédica 10 106 19 [5-23] 17.9%
Brasileira

Arquivos Brasileiros de 24 251 13 [24-36] 5.2%
Cardiologia

Clinics 12 180 27 [37-63] 15.1%
Revista da Associacéo 12 152 10 [64-73] 6.5%

Médica Brasileira

Revista Brasileira de 12 143 23 [74-96] 16.1%
Medicina do Esporte

Table 3. Animal utilized in the analyzed articles

Journal Rat Sheep Pig Mouse Others
Acta Ortopédica Brasileira 14 1 4 -- --
Arquivos Brasileiros de Cardiologia 11 - -- 1 1
Clinics 19 - 2 2

Revista da Associacdo Médica Brasileira 5 - 2 2 1
Revista Brasileira de Medicina do Esporte 23 - -- -- --
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DISCUSSION

The principles for the use of animals as an experimental
model and for the transposition to human physiology were
introduced by Claude Bernard at the end of the XIX century.
At that time, this researcher emphasized the applicability of
animal experimentation for humans by means of physical
and/or chemical situations that resulted in alterations in
animals similar to those provoked by disease [97].

An animal model should have the following
characteristics [97]:

o Allow the study of biological or animal behavioral
phenomena;

o Investigate a spontaneous or induced pathological
process;

e Resemble one or more aspects of a phenomenon/
disease in human beings.

The choice of an animal experimentation model is
determined by factors including the cost, technical viability
of the procedure, the available infra-structure and scientific
principles [98-100].

According to Schanaider & Silva [2], most research in
the basic area, is undertaken using small animals; mice,
rats, hamsters and guinea pigs total almost 90% of the
species utilized in laboratories.

Similarly, the traditional use of some species has made
several experimental models sacred. For example, the rat is
widely used for studies of diseases that involve the
respiratory tract such as asthma and bronchitis.

According to Fagundes & Taha [97], in a study based
on the PubMed, LILACS, SciELO electronic databases and
the Cochrane Library in a period of four years, the rat was
the most commonly used animal in research, followed by
the mouse, rabbit, dog, pig and primates. According to these
authors, about 85% of the experimental articles in PubMed
and 70% in LILACS utilized rats and mice. These data are
corroborated by the data of the current study in which
78.3% of the studies employed rats as the experimentation
model. The dog, which was frequently used in the past for
experimentation, was utilized in only one study, reflecting
the changes in specific legislation.

In the attempt to comprehend etiological factors,
mechanisms and the treatment of diseases using other
species of animals as a model has also posed the difficult
task of extrapolation of the results of these models to human
beings.

The reproduction of the pathological conditions in
animal experimentation produces a series of intrinsic
limitations to the complex etiopathogenic and
physiopathologic mechanisms. Hence, although these
limitations do not invalidate the utilization of experimental
models, much caution is required in the interpretation of
results [101]. Although rats and men clearly share many

basic physiological processes, each animal model should
be seen as a component of a process in the study of disease
and not in isolation or extrapolated directly to man [102].

This difficulty of extrapolating the data obtained in
research with animals to man, together with the absence of
an infrastructure to perform experimental studies, may
explain the still small number of articles on basic research
found in Brazilian journals compared with those of other
countries. However, we observed that the number of articles
on basic science has increased over recent years, a trend
that has started to be seen in the Brazilian Journal of
Cardiovascular Surgery (BJCVS).

The current study may contribute by providing support
to adopt future editorial policies in respect to the publication
of original articles in animal research in the BJCVS.
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