
Introduction

Animal use in research is of increasing ethical con-
cern worldwide. The gathering of data related to
animal use in experiments is essential, because it
forms a basis for consistent and informed discus-
sion (1). In some countries, the use of animals in
research is officially registered (2). In 2005, the
number of animals used in research in Europe
increased, as compared with 2002 and 1996 (3). In
the United Kingdom, a reduction in the annual
number of procedures which involved the use of
animals had been observed since 1976; this down-
ward trend then stabilised in 1990, but recently
began to increase. Figures from the latest statistics
show that almost 3.7 million scientific procedures
were started in 2008, a rise of 14% on 2007 figures.
This increase is mainly due to the increased use of
turkeys, pigs and fish (4). In the USA, animal use
data have been kept since 1973 (5), but the infor-
mation kept relates exclusively to birds and mam-
mals — with the exception of birds bred for
research, and rats and mice (6). Thus, the numbers
reported must be interpreted very carefully,
because the most widely used species (mice and
rats) are not considered in the US data.

Animal use in research is linked to the genera-
tion of scientific knowledge by a given country.

According to the Coordination for the Improve -
ment of Superior Education Human Resources (7),
Brazil is ranked 15th in the world for scientific
knowledge generation. In 2007, 19,428 papers
were published in Brazil, this representing 2.0% of
the total world scientific paper publication, above
Switzerland (1.9%) and Sweden (1.8%), and close
to The Netherlands (2.5%) and Russia (2.7%).
Brazil’s main area of knowledge contribution at a
global level is in the field of agriculture, with 4,139
papers published between 2003 and 2007, repre-
senting 4% of the total world production (7). The
southern Brazilian State, Paraná, has an area of
199,314.850km2, with 10,284,503 inhabitants
(2002 data), representing 5.6% of the Brazilian
population (8). In terms of research output, 339
PhD diplomas were granted in Paraná in 2007.
This number represents 3.4% of the number
granted throughout the whole of Brazil (9), which
could be taken as indicative of the relative level of
research undertaken in the region.

Up to 2008, there were no official data available
on the numbers and taxonomic groups of animals
used in research in Brazil, the procedures
employed, the institutions involved, and the exis-
tence of Animal Use Ethics Committees. After the
publication of a resolution from the Federal
Veterinary Council in February 2008 (10), and the
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approval of the Federal Act No. 11.794 (11) in
October 2008, there are now provisions for regula-
tions, such as mandatory Animal Use Ethics
Committees. However, these regulations need fur-
ther detailed guidance in order to become fully
effective.

Bibliographic sampling can be employed to con-
textualise animal use in Brazil. Our objective was
to investigate the extent of animal use in research
described in scientific papers appearing in journals
published in the State of Paraná in 2006, according
to the geographical origin of the authors, the taxo-
nomic groups of animals and the degrees of inva-
siveness of the procedures used, and the
requirement for Animal Use Ethics Committee cer-
tificates by journal editors. 

Materials and Methods

Journals from relevant scientific areas, published in
the State of Paraná in 2006, were analysed. Journal
names were sourced by using websites such as the
National Catalogue of Scientific Journals (www.
ibict.br), Ulrich’s Periodicals Direct ory (http://www.
ulrichsweb.com/ulrichsweb/), SciELO (Scientific
Electronic Library Online; www.scielo.org), the
Virtual Library on Health (www.bireme.br/php/
index.php), Google (www.google.com.br), and the
Brazilian Education Ministry (portal.mec.gov.br).
From the list of 43 journals, 18 journals were ran-
domly sampled for analysis, in view of the time and
human resources available. The papers published in
the selected journals in 2006 were analysed to deter-
mine their geographical origin and the taxonomic
groups and numbers of animals used. The numbers
of vertebrates used were given special attention,
since this group represents a high probability of con-
sciousness (12) or sentience (13). The procedures
reported were classified into five degrees of inva-
siveness, according to Canadian Council on Animal
Care definitions (14; see Table 1). The requirement
of a certificate from an Animal Use Ethics

Committee, as a form of licence document, was
searched for in the Instructions to Authors from each
journal. Also, the journal’s quality, or ‘Qualis’, was
verified. As defined by the Brazilian federal agency,
CAPES (9), ‘Qualis’ is the classification (reviewed
annually) of channels of communication used by
post-graduate programmes to publish their research
output, which is based on a journal’s median impact
factor in the specific area of knowledge. 

Results and Discussion

Of the 43 scientific journals initially identified, 18
were from the field of health science, 12 from
agrarian science, nine from biological science, two
from environmental science, one from biological
and health science, and one from food technology.
Eighteen journals of different quality were ran-
domly chosen from this initial set of 43 journals,
and papers describing experiments involving ani-
mal use were identified in this subset. These
papers represented 42% of the total number of
papers published in 2006 in the 18 journals (Table
2). The higher quality of a scientific journal is rep-
resented by A, followed by B and C. Since the
majority are classified between B and C, it would
be possible to improve the quality of several jour-
nals that publish research papers featuring animal
experiments. A recording of publication quality
could be incorporated in the regulatory mecha-
nisms for animal use, so the ‘Qualis’ of journals
could be easily accessed and controlled. Of the jour-
nals studied, four (22%) did not publish papers fea-
turing animal experiments; for this reason, the
results refer only to the 14 journals which pub-
lished research papers based on animal use. 

The journals studied published papers from differ-
ent geographical locations (Figure 1). The origin of
the majority of the papers was the State of Paraná
(128 papers), followed by São Paulo (55 papers), Rio
Grande do Sul (32 papers), Minas Gerais (33
papers), Rio de Janeiro (28 papers), Santa Catarina

Table 1: Descriptions of the degrees of invasiveness of animal experiments

Degree of 
invasiveness Description

A Experiments on most invertebrates or on live isolates
B Experiments which cause little or no discomfort or stress
C Experiments which cause minor stress or pain of short duration
D Experiments which cause moderate to severe distress or discomfort
E Procedures which cause severe pain near, at, or above the pain tolerance threshold of 

unanaesthetised conscious animals

From Reference 14.



(12 papers), and Pernambuco (12 papers). The publi-
cation of less than 10 relevant papers each was
ascribed to fourteen other Brazilian states. There
were six papers from other countries: USA (2
papers), Antarctica (1 paper), Argentina (1 paper),
Mexico (1 paper), and Tunisia (1 paper).

Although the analysis of the data published in
the State of Paraná shows that this State repre-
sents the main geographical origin, it constituted
only 36% of the papers. This means that there
were limitations related to the bibliographic sam-
pling technique regarding the determination of
animal use in specific locations, since 64% of the
papers came from outside of the State of Paraná.
At the same time, several papers produced in this
State were published in other states or countries.
For these reasons, the best way to obtain this infor-

mation seems to be through a registration system,
which considers individuals, their origin, as well as
procedures of the processes related to the conduct
of scientific experiments involving animal use, par-
ticularly during project planning. It would then be
possible to have the total numbers of animals used,
including those used in experiments which are fea-
tured in papers published abroad and those which
are not published. Resolution 879 (10), and the
recently-approved Federal Law No. 11.794 (11),
constitute concrete steps toward the construction
of a system for the recording and control of labora-
tory animal use in Brazil. The bibliographic sam-
pling does not substitute such formal mechanisms
in any way.

In the 14 journals studies, 355 out of 865 scien-
tific papers described experiments involving the
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Table 2: Details of eighteen scientific journals published in 2006, in the State of Paraná

Number of papers  
published (2006)

Knowledge City of All Vertebrate
area origin Journal name Qualis Total animals animals

Agrarian Curitiba Archives of Veterinary Science B 43 37 37
science Curitiba Revista Acadêmica Ciências Agrárias e Ambientais – 39 11 9

Maringá Agronomy — UEM B 80 9 0
Maringá Animal Sciences — UEM A 62 55 50
Umuarama Arquivos de ciências Veterinárias e Zoologia da B 21 12 12

UNIPAR

Biological Curitiba Acta Biológica Paranaense – 11 7 2
science Curitiba Brazilian Archives of Biology and Technology A 137 45 28

Curitiba Revista Brasileira de Zoologia A 153 123 63
Maringá Biological Sciences — UEM C 55 33 28

Biological Londrina Semina Revista Cultural e Científica da UEL C 61 7 5
and health Curitiba Cogitare Enfermagem B 37 0 0
science Curitiba Família, Saúde e Desenvolvimento C 24 0 0

Curitiba Interação em Psicologia C 40 2 2

Health Curitiba Revista Médica do Paraná B 17 4 4
science Maringá Health Sciences — UEM B 25 7 7

Umuarama Arquivos de Ciências da Saúde da UNIPAR – 18 0 0

Food Curitiba Boletim do Centro de Pesquisa e Processamento C 29 3 3
technology de Alimentos

Environmen- Curitiba Pesticidas: Revista de Ecotoxicologia e Meio C 13 0 0
tal science Ambiente

Overall Totals 865 355 250

UEM = Universidade Estadual de Maringá; UEL = Universidade Estadual de Londrina; UNIPAR = Universidade
Paranaense.
Qualis is determined by the official federal agency, CAPES (9). A indicates the highest quality rating, and C the
lowest. ‘–’ indicates that the journal is not classified by CAPES (i.e. no rating).
Fourteen out of the eighteen journals were used in the subsequent analyses, as four did not include any research
papers featuring experiments involving the use of animals.



use of animals (41%). Within those papers, 105
(30%) employed invertebrate animals, 246 (69%)
vertebrate animals, and four (1%) both vertebrates
and invertebrates (Tables 3 and 4). In 133 papers
(37%), the number of animals used was not men-
tioned, and of these, 61 (17%) reported the use of
vertebrates. The animals used in these papers
were not included in our analysis, and this is one
significant limitation of the application of the bib-
liographic sampling method. Among other relevant

information regarding the implementation of the
Three Rs (15) — whose concept embraces the
Reduction of animals used in research, their
Replacement by alternative methods, and the
Refinement of experimental procedures where
their use is currently unavoidable — it is impor-
tant that researchers and editors from journals in
the State of Paraná look for an improvement with
regard to the recording of numbers and species of
animals used in the published experiments. All

Figure 1: The origins of the research papers involving animal use, which appeared in
fourteen scientific journals published in the State of Paraná in 2006

The map shows the country of Brazil, with its constituting states outlined. Two percent of the papers were authored
by researchers from other countries, and 14% were from other states (data not shown on map).
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papers should contain information pertaining to
the taxonomic groups and the numbers of animals
used, as well as detailed explanation of the meth-
ods and procedures conducted in every phase of the
research.

The numbers of animals used in each taxonomic
group showed that the majority belonged to the
crustacean group, followed by (in numerical order)
fish, arthropods (excepting crustaceans), pigs,
bovids (cattle and buffalos), broiler hens, bats, non-
human primates, rabbits, medusae (jellyfish),
birds (excepting broiler and laying hens), rats, mol-
luscs, laying hens, horses, reptiles, canids (dogs),
cetaceans (marine mammals), ovines (sheep),
felids (cats), opossums, capybaras, caprines
(goats), anuran amphibians, pacas (cuniculus
rodents), wild boars and agouties (dasyproct
rodents). In total, 3,497,653 animals were used in

the experiments featured in the papers studied.
This data organisation permits the calculation of
the percentages of different types of animals that
were used in the experiments described (Figure
2a). A total of 216,223 vertebrate animals were
used (Figure 2a and b), these mainly being fish
(Figure 2a).

The estimated worldwide use of laboratory ani-
mals in 179 countries in 2005 was given as
58,339,972 animals, including vertebrates and
invertebrate species such as cephalopods (16). If
animals which are killed for tissue supply, used to
maintain genetically-modified colonies and surplus
bred are included, the number increases to
115,279,785. Since 3,497,653 animals were used in
experiments featured in 42% of the papers appear-
ing in 18 journals published in one Brazilian State
in 2006, it can be extrapolated that, in the whole of

Table 3: Taxonomic classification of Phylum Chordate (vertebrates [23, 24]) which were used
in experiments described in the studied papers

Super class/ Animals featured 
class Order Family/genus/species in the papers Number of animals

Mammalian Artiodactyla Sus domesticus Pigs 25,489
Sus scrofa Wild boar 5

Bovids (cattle & buffalos) 15,037 partiala
Capra aegagrus Caprines (goats) 44
Ovis sp. Ovines (sheep) 129 partial

Chiroptera Bats 1,924

Primates Non-human primates 1,351

Lagomorpha Leporidae Rabbits 1,267 partial

Perissodactyla Equus caballus Equines (horses) 361

Carnivora Canidae Canids (dogs) 153 partial
Otaria flavescens Sea lions not informed
Felis catus Felids (cats) 70

Cetacea Cetaceans 130 partial

Didelphimorphia Didelphidae Opossums 57

Rodentia Hydrochaeris hydrochaeris Capybaras 50
Agouti paca Pacas (cuniculus rodents) 6
Dasyprocta aguti Agouties (dasyproct rodents) 3
Ratus Rats 743 partial

Aves Galliformes Gallus gallus Broiler hens 3,228
Laying hens 408

Other birds 915 partial

Reptilia Reptiles 307

Amphibia Anura Anuran amphibians 34

Pisces Fish 164,512 partial

aNumbers followed by the word “partial” refer to an incomplete total number of animals, due to the existence of
studied papers that did not actually state the numbers of animals used; see text for more explanation.
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Brazil, the total number of animals used every
year is extremely high in terms of the worldwide
use of animals in experimentation. Additionally,
the majority of other Brazilian states also publish
scientific journals, particularly in the south and
south-eastern regions. It should also be noted that
these numbers include only those animals used in
published experiments, and not in those that did
not reach the publication stage. Furthermore, ani-
mals used in experiments featured in research
papers that were sent to journals published in
other Brazilian states or abroad, are also excluded,
although there this may be counter-balanced by
the inclusion of papers submitted from other geo-
graphical regions. 

In Europe, the total number of vertebrate ani-
mals used in 25 countries in 2005 was 12.1 mil-
lion (3); in this present study, 216,222 vertebrates
were used, considering data from 2006. The
results show that, in Paraná, rodents and rabbits
are not the most commonly-used species, corre-
sponding to only 0.05% of the total of animals
used, while in Europe these animals correspond
to 78%. This fact might be related to the inclusion

Table 4: Taxonomic classification of
invertebrates (23, 24) which were
used in experiments described in
the studied papers

Animals cited Number of 
Phylum on the papers animals

Arthropoda Crustaceans 3,226,922 partiala
Other 52,722 partial
arthropods

Cnidaria Medusae 1,092 partial
Mollusca Molluscs 694 partial
Nematoda Nematodes not informed
Platyhelminthes Cestodes not informed
Porifera Poriferans not informed

aNumbers followed by the word “partial” refer to an
incomplete total number of animals, due to the existence
of studied papers that did not actually state the
numbers of animals used; see text for more explanation.

Figure 2: Taxonomic groups of animals used in the procedures described in studied papers

a) All animals (bovids, broilers and others each totalled < 1%, so were not included in this graph); b) vertebrate
animals, except fish (which corresponded to 75% of the vertebrate total, and would impair visualisation of the other
proportions if included in the plotted data). 
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in the European figures of animals used in toxi-
cology and product safety testing, the production
and control of products used by humans, dentistry
and veterinary medicine, teaching, and the diag-
nosis of disease. 

A comparison with the numbers from the USA
requires careful interpretation. Before the Farm
Security and Rural Investment Act (2002), the
Animal Welfare Act (1985) excluded rats, mice and
birds from the figures, and it still excludes birds
bred for research, and rats and mice (6). With
these considerations in mind, in the USA, 1.1 mil-
lion birds and mammals were used in 2004; in the
state of Paraná 46,076 individuals from the same
taxonomic groups were used in 2006, or 21% of the
total number of vertebrates. This low percentage is
in agreement with statements by other authors
with regard to the serious deficiency of recording in
the USA (1) and its incoherence (17).

Concerning the degree of invasiveness of the pro-
cedures employed, 110 papers corresponded to
degree A, 137 to B, 57 to C, 55 to D, and 7 to E
(Figure 3). Thus, while most of the papers involved
degree B of invasiveness, several involved a higher
degree of invasiveness, causing considerable ani-
mal suffering. In some papers, the limited descrip-
tion of the methods applied made it difficult to
understand and classify the procedures. There is
clearly a need for more explicit information regard-
ing the employment of the Three Rs (18) in the
Materials and Methods sections of published
papers (15). Seven pairs of papers (14 papers) had
notably similar information on the number of ani-
mals, types of procedures and authors, so it is pos-
sible that these publications were based on the use
of the same animals.

The majority of the animal procedures applied
were classified as being of degree A of invasive-

Figure 3: Degrees of invasiveness of procedures involving animal use, which were described
in the studied papers

= experiments on most invertebrates or on live isolates;      = experiments which cause little or no discomfort
or stress;      = experiments which cause minor stress or pain of short duration;      = experiments which cause
moderate to severe distress or discomfort;      = procedures which cause severe pain near, at, or above the pain
tolerance threshold of unanaesthetised conscious animals
a) All degrees of invasiveness (see Table 1 for definitions); b) degrees of invasiveness in vertebrates, after the exclusion
of degree A.
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ness, given the invertebrate use that corresponded
to 93% of the total. Taking into account the taxo-
nomic groups of the vertebrates which were more
frequently used, the majority of the procedures
performed were classified as follows: in fish, as
degrees B (140,055) and D (21,739); in pigs, as B
(25,147) and C (300); in bovids, as B (14,906) and D
(99); in broiler hens, as B (3,228); in bats, as B
(1,226) and C (670); and in non-human primates,
as B (1,351; see Table 5). These results suggest
that fish and bovids are submitted to more-inva-
sive procedures, followed by bats and pigs.

Procedures classified as E were performed on
571 fish. Experiments that involve degree E should
be discouraged, as the conduct of animal proce-
dures that involve severe pain and suffering in
research are generally not approved (19). This sce-
nario is currently commonplace in North America,
but a similar trend may occur in Brazil, since there
is increasing concern over experimental animal
use — suggesting that society is becoming increas-
ingly sensitive about animal welfare issues.

The analysis of projects by Animal Use Ethics
Committees has been mandatory in Paraná since
2003 (20). However, proof of adoption of this prac-
tice does not appear to be a systematic require-
ment by scientific journals, before a research paper
will be considered for publication. Of the 18 jour-
nals studied, only two journals required a certifi-
cate from an Animal Use Ethics Committee as a
pre-requisite to manuscript submission, according
to their Instructions to Authors. The Animal Use
Ethics Committee has a basic objective of evaluat-
ing projects that involve the use of animals in

teaching, training and scientific procedures (21).
The main action of such committees is encourage
the minimisation of pain and suffering and to pro-
mote animal welfare (22). In this sense, reinforcing
the law requiring the analysis of projects by
Animal Use Ethics Committees should be a matter
of high priority, to improve the welfare of the ani-
mals used, and to control the overall use of animals
in experimentation.

Conclusions

Brazil is an important contributor to the vast num-
bers of animals used in research worldwide. The
results reported here show that most of the ani-
mals used were subjected to only minor suffering.
However, thousands of vertebrate animals were
subjected to procedures associated with higher
degrees of suffering. The bibliographic sampling
method permits the collation of important infor-
mation related to animal use in research.
However, the construction of an official register of
such data in Brazil is essential. Such a system
should include data on the numbers of animals
used in research, teaching, product testing and
diagnosis, as well as some classification of the pro-
cedures employed. Also important are the assess-
ment of projects by Animal Use Ethics
Comm ittees, and the need for Brazilian scientific
journals to require authors to declare that studies
involving the use of animals are properly licensed.
Such information should be readily available, cre-
ating a solid basis for a well-grounded discussion
between animal protection groups, laboratory ani-
mal users, and society in general, with the ulti-
mate goals of ethical improvement, increased
satisfaction for all involved, and a reduction of ani-
mal numbers and animal suffering.

Acknowledgements

The authors would like to thank the official federal
agency, CAPES, for providing support in the devel-
opment of this work, and our collaborators Janaina
Dolci Polonio, Paula Cristina Linder Silva and
Silmara Maldonado Marthos.

Received 08.06.09; received in final form 06.08.09;
accepted for publication 03.09.09.

References

1. De Greeve, P., De Leeuw, W. & van Zutphen,
B.F.M. (2004). Trends in animal use and animal
alternatives. [Proceedings of the Fourth World
Congress on Alternatives and Animal Use in the
Life Sciences, August, 2002.] ATLA 32, Suppl. 1,

Table 5: The most frequently-used
taxonomic groups of animals,
further classified by degree of
invasiveness of the procedures,
which were described in the 355
studied papers

Degree of invasivenessa ascribed 
to the procedures (as a percentage

Taxonomic of the total procedures described for
group the taxonomic group)

A B C D E

Fish 0 85 1 13 1
Pigs 0 99 1 0 0
Bovids 0 99 1 0 0
Broiler hens 0 100 0 0 0
Bats 0 64 35 1 0
Non-human 0 100 0 0 0
primates

aSee Table 1 for definitions.

36                                                                                                                                          V.C.B. Silla et al.



13–19.
2. Silla, V.C.B. (2008). O uso de animais em pesquisa

no estado do Paraná. [Master’s thesis], 84pp.
Curitiba, PR, Brazil: Federal University of Paraná.

3. Commission of the European Communities (2007).
Fifth Report on the Statistics on the Number of
Animals Used for Experimental and Other Scient -
ific Purposes in the Member States of the European
Union {SEC(2007)1455}, 14pp. Brussels, Belgium:
Commission of the European Communities.
Available at: http://eur-lex.europa.eu/LexUriServ/
LexUriServ.do?uri=CELEX:52007DC0675:EN:NOT
(Accessed 29.01.10).

4. Home Office (2007). Publications and Reference:
Statistics. London, UK: Home Office — Science,
Research & Statistics. Available at: http://science-
andresearch.homeoffice.gov.uk/animal-research/
publications-and-reference/statistics/ (Accessed 15.
05.08).

5. APHIS (2007). Animal Welfare. Washington, DC,
USA: Animal and Plant Health Inspection Service
(APHIS), United States Department of Agriculture
(USDA). Available at: http://www.aphis.usda.gov/
animal_welfare/index.shtml (Accessed 05.05.07).

6. Silverman, J., Suckow, M.A. & Murthy, S. (2007). The
IACUC Handbook, 2nd edn, 560pp. Boca Raton, FL,
USA: CRC Press.

7. CAPES (2008). Produção Científica Brasileira é a
15ª em Todo o Mundo. Brasília, DF, Brazil: Coord -
enação de Aperfeiçoamento de Pessoal de Nível
Superior (CAPES). Available at: http://www.capes.
gov.br/servicos/sala-de-imprensa/36-noticias/1990
(Accessed 25.11.08). 

8. IBGE (2009). Homepage. Rio de Janeiro, RJ, Brazil:
Instituto Brasileiro de Geografia e Estatística
(IBGE). Available at: http://www.ibge.gov.br/home/
(Accessed 15.02.09).

9. CAPES (2009). Homepage. Brasília, DF, Brazil:
Coord enação de Aperfeiçoamento de Pessoal de Nível
Superior (CAPES). Available at: http://www.capes.
gov.br (Accessed 03.08.09).

10. CFMV (2008). Resolução nº 879 de 15 de Fevereiro
de 2008, 8pp. Brasília, DF, Brazil: Conselho Federal
de Medicina Veterinária (CFMV). Available at:
http://www.cfmv.org.br/portal/legislacao/resolucoes/
resolucao_879.pdf (Accessed 29.01.10).

11. Brazil (2008). Lei nº 11.794, de 8 de Outubro de
2008. Brasília, DF, Brazil: Imprensa Nacional.
Avail able at: https://www.in.gov.br/imprensa/

visualiza/index.jsp?jornal=1&pagina=1&data=09/
10/2008 (Accessed 10.10.08).

12. Griffin, D.R. & Speck, G.B. (2004). New evidence of
animal consciousness. Animal Cognition 7, 5–18.

13. Kirkwood, J.K. (2006). The distribution of the
capacity for sentience in the animal kingdom. In
Animals, Ethics and Trade: The Challenge of
Animal Sentience (ed. J. Turner & J. D’Silva), pp.
12–26. London, UK: Earthscan. 

14. CCAC (2006). About CCAC. Ottawa, ON, Canada:
Canadian Council on Animal Care (CCAC). Avail -
able at: http://www.ccac.ca/en/About_CCAC/About_
CCAC_Main.htm (Accessed 20.12.06).

15. Würbel, H. (2007). Publications should include an
animal-welfare section. Nature, London 446, 257.

16. Taylor, K., Gordon, N., Langley, G. & Higgins, W.
(2008). Estimates for worldwide laboratory animal
use in 2005. ATLA 36, 327–342.

17. Rollin, B.E. (2006). The regulation of animal
research and the emergence of animal ethics: a con-
ceptual history. Theoretical Medicine & Bioethics
27, 285–304.

18. Russell, W.M.S. & Burch, R.L. (1992). The Prin -
ciples of Humane Experimental Technique, 238pp.
London, UK: Methuen.

19. Rollin, B.E. (2000). An ethicist’s commentary on
research protocols requiring significant animal suf-
fering. Canadian Veterinary Journal 41, 748.

20. Brandão, H. (2003). Lei nº 14.037, de 20 de Março
de 2003. Curitiba, PR, Brazil: Casa Civil do Gov -
erno do Estado do Paraná. Available at: http://
celepar7cta.pr.gov.br/SEEG/sumulas.nsf/6c0580efa
19ff3ac83256fdd0065f99c/48e67ef7b81a182803256
e9900690deb?OpenDocument (Accessed 29.01.10).

21. Paixão, R.L. & Schramm, F.R. (2008). Experiment -
ação Animal: razões e emoções para uma ética, 1st
edn, 177pp. Niterói, SP, Brazil: Editora da Univers -
idade Federal Fluminense (EdUFF).

22. Paixão, R.L. (2004). As comissões de ética no uso de
animais. Revista CFMV May/June/July/August,
13–20.

23. Storer, T.I., Usinger, R.L., Stevenson, R.L. &
Nybakken, J.W. (1979). Zoologia Geral, 5th edn,
757pp. São Paulo, SP, Brazil: Companhia Editora
Nacional.

24. Hickman, Jr, C.P., Roberts, L.S. & Larson, A. (2004).
Princípios Integrados de Zoologia, 11th edn, 872pp.
Rio de Janeiro, RJ, Brazil: Guanabara Koogan.

Estimation of the extent of animal use in Brazil                                                                                                                                37

View publication stats

https://www.researchgate.net/publication/43078745


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


