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Introduction 
One can divide the debate over the use of animals 
in research and testing into four broad periods. The 
first started in the 1860s and lasted until World 
War I. During this period, animal research became 
established as an important method of laboratory 
investigation and also as a significant source of 
public controversy. For a variety of reasons (see 
French, 1975 and Turner, 1980), the public found 
the idea of deliberately inflicting harm on animals 
in order to learn more about health and medicine 
particularly disturbing. World-wide, opposition to 
the use of animals in research peaked in the last 
two decades of the 19th century and then began to 
decline. After World War I, the animal research 
issue became marginalized and of relatively little 
consequence for politicians and policy makers.  
 

The second phase of the animal research debate 
lasted from around 1920 to 1950. During this pe-
riod, animal research continued to develop as a 
means of discovering new biological data and as a 
route to potential cures—the discovery of insulin is 
an oft-quoted example of the benefit of animal re-
search (Bliss 1982). Opposition to the practice was 
sporadic and of little public impact, despite the 
support of such powerful individuals as William 
Randolph Hearst (owner of an American media 
empire) who promoted an anti-vivisection agenda 
through his newspapers.  
 
The third phase of the animal research debate 
started around 1950 and for our purposes contin-
ued to around 1975. After World War II, the gov-
ernments of most developed countries became 
major sponsors of scientific research, including 
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biomedical research. For example, the budget of 
the National Institutes of Health (NIH) grew dra-
matically and has continued to grow at almost 10% 
a year in constant dollars, with a few minor re-
trenchment periods, up to the present time.  This 
growth led to an enormous expansion in publicly 
funded research. In the private sector, the discov-
ery of penicillin and streptomycin led to an explo-
sion of pharmaceutical research and in the size of 
the prescription drug industry. These expansions in 
government funding for biomedical research and in 
private-sector investment in drug discovery created 
an enormous increase in demand for laboratory 
animals (see figure 1). 
 
The data on laboratory animal use in most of the 
world is not particularly good but the Home Office 
in Great Britain has required researchers to report 
their animal use since the passage of the first act 
regulating animal research in 1876 (most of the 
data reported here are extracted from annual Home 
Office reports – see Home Office, 2006).  There-
fore, we have a reasonably accurate dataset that 

stretches back over 100 years that can be used to 
track trends in laboratory animal numbers.  If one 
assumes that Great Britain is reasonably represen-
tative of other developed countries (the data that is 
available tends to support this assumption), then 
the trends there probably mirror international use 
of research animals.  However, one needs to ex-
ercise prudence when interpreting the Great Britain 
numbers because the Home Office has changed its 
reporting requirements from time to time, most 
recently in 1987 when laboratories stopped count-
ing “animal experiments” and switched to counting 
“animal procedures.”  The big difference between 
experiments and procedures was that “procedures” 
incorporated breeding animals whereas “experi-
ments” did not.  The use of animals to passage 
tumors was also included in “procedures.”  The 
immediate impact of this change was an apparent 
increase in animal numbers of about 23% (the 
Home Office required laboratories to report both 
experiments and procedures in 1987 in order to 
help with future interpretation of the data series).   
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Figure 1 
Laboratory Animal Numbers reported in Great Britain since the Second World War in
thousands (y-axis).  The first series (blue) is for animal “experiments” and the second
series (orange) is for animal “procedures” (see text for explanation). 
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The trends in animal use in Great Britain probably 
mirror changes in research emphases during the 
twentieth century. Briefly, the bulk of animal use 
prior to World War II came from such laboratory 
activities as diagnosis of disease and the produc-
tion and safety testing of various biological agents 
(for example, insulin; see Bliss 1982, page 172, for 
comments on the search for rabbits to standardize 
insulin batches in the early 1920s). After World 
War II, animal use continued to increase due to an 
expansion of animal screening to identify potential 
new drugs and an expansion in university-based 
research. In the 1970s animal use peaked and has 
been in decline for most of the last thirty years.  
Part of the reason for this decline has been a shift 
in pharmaceutical research from a reliance on 
large-scale animal screens for new drug entities to 
more mechanistic-based approaches.  In addition, 
biomedical research has produced many new tech-
niques (e.g. radio-immunoassay, sophisticated cell 
culture, etc) that have reduced and, in some cases, 
replaced the need for animal studies.  The down-
ward trend in animal use seen in Great Britain has 
also been reported in the Netherlands (a 50-percent 
reduction since 1978), Switzerland (a 75-percent 
reduction since 1983), and Germany (a 40-percent 
decline since 1989) (Rowan, Loew & Weer, 1995). 
 
These reductions occurred at a time when research 
funding was increasing.  For example, during the 
1980s, Hoffman-La Roche reported that its animal 

use declined by 70% (from around 1 million to 
300,000 a year even though the number of investi-
gational new drugs in the pipeline stayed the same 
(Anonymous, 1990).  More recently, 
Glaxo-SmithKline reported that its animal use has 
changed very little in the past decade (from 
1994-2005) even though the amount of research 
activity had more than doubled (to 226% of 1994 
levels) (Glaxo-SmithKline, 2006).   The trends in 
NIH funding and US laboratory animal use indi-
cate that animal use tracked research funding from 
the 1950s to the mid-1970s (phase three above), 
but then diverged dramatically (see Table 1).   
 
Trends in Genetically-Modified Mice 
 
The increases in animal inventories over the past 
fifteen years have been due mainly to an increase 
in mouse breeding in universities and corporate 
laboratories.  With the advent of genetic engi-
neering, science relatively quckly learned how to 
create specific strains of genetically engineered 
mice.  These strains were not available for pur-
chase from the commercial vendors so they had to 
be maintained in small breeding colonies (50-100 
animals) within university and corporate animal 
facilities.  As the number of strains grew rapidly, 
so did the annual animal inventories.  Again, this 
trend can be most clearly discerned by examining 
the numbers from Great Britain (Figure 3).   
 

  
Table 1  NIH research funding and US laboratory animal use from 1957 to 2005.  (The animal use
trends are only approximate - the start date of 1957 for the analysis was set because this was the first
year that laboratory animal use in the US was estimated (by ICLAS)).  (NIH Funding data was com-
piled from various sources on NIH budget allocations). 

 

Year  NIH Funding   Animal Use   Ratio 

  (1950 $, millions)   (millions)    $/animal 

 

1957         69      17      4.1 

1971        399      50      8.0 

1991        904      25      36.0 

2005               1,653      40*     41.3 
 
*  This last estimate is a pure guess.  Annual mouse inventories at major research facilities have more than doubled
but this is because large numbers of mice are being kept as breeding stock for specialized genetically engineered strains.
The use of other reported species has continued to decline.    
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While the number of genetically-modified animals 
being bred has increased dramatically in the last 
fifteen years, the actual “use” of these animals in 
research has gone up much more slowly.  Figure 4 
illustrates the difference between breeding and ac-
tual use.   
 
As can be seen, research use has continued to de-
cline even though the number of procedures is be-

ginning to grow again (after declining steadily 
since 1975 – see Figure 1).  Breeding numbers 
have increased considerably (from around 250,000 
in 1995 to over 1 million in 2005) with breeding of 
genetically-modified animals accounting for more 
than 60% of the total.  However, the use of ge-
netically-modified animals is less than 50% of 
those bred.   
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Figure 3  Increase in Genetically-Modified Animals (GMOs) in Great Britain (1988-2005). 
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Figure 4  Procedures and Actual “Use” of Research Animals in Great Britain. 
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Something similar is evident in the USA where the 
NIH reported its mice and rat use from 1983 to 
1997 (NIH Annual Reports, 1983-1997).  While 
the use of rats has fallen steadily over this time, 
mouse use declined from 1983 to 1991 and then 
began to grow dramatically.  This growth paral-
lels the growth in breeding and in geneti-
cally-modified animals seen in Great Britain (Fig-
ure 5). 
 
Animal Numbers and Alternatives 
 
Given the trends reported above, how can these be 
related to the promotion of alternatives?   
 
First, it should be noted that very few, if any, sci-
entists argue that they want or prefer to use labo-
ratory animals if they do not have to (Rowan, 1991, 
Silverman, 1993).   It should, therefore, be rela-
tively easy to persuade science to focus on devel-
oping methods that reduce or replace animals in 
research.  Unfortunately, the concept of alterna-
tives was perceived to be a Trojan Horse planted 
by anti-vivisectionist enemies of science and much 
time has been devoted to defending the need to use 
animals.   

 
Second, from the beginning of the development of 
the concept in the 1950s, there has been slow but 
steady progress.  Table 2 shows how the idea of 
alternatives slowly took root in certain segments of 
the biomedical research and testing establishment. 
 
Third, since 1986, so much has happened that a 
chronological listing of important happenings be-
comes overwhelming. For example many corpora-
tions have become active developers and promot-
ers of alternatives.   In 1993, the most recent 
calendar year, the first director for the European 
Centre for the Validation of Alternatives Methods 
(a new European Union unit) was hired, the first 
World Congress on Alternatives in Baltimore was 
held, and a U.S.-government-sponsored interna-
tional meeting to examine potential replacement 
methods for rabbit eye irritancy testing was organ-
ized. Today we have a variety of govern-
ment-sponsored (mandated) alternatives programs 
including a variety of “Alternatives Platforms” in  
continental Europe, ICCVAM (1997) in the United 
States, the NC3Rs in the United Kingdom, and 
JaCVAM (2006) in Japan.   
 

 NIH Annual Mouse & Rat Inventories
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Figure 5  Annual Inventories of Mice and Rats at the National Institutes of Health. 
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Table 2  The Development of the Alternatives Concept from 1950-1986.  
 
  
1959 Russell & Burch book published which first enunciated the Three ‘R’s. 
1962 Lawson Tait Trust  (UK) - first research fund to support scientific development of alternatives. 
1965 Littlewood Committee Report  (UK) - reported that little would be gained by paying special attention

to alternatives. 
1967 United Action for Animals (USA) - new animal group that campaigned specifically for replacement

“alternatives”. 
1969 FRAME (UK) - new group to promote the idea of alternatives to the scientific community. 
 Lord Dowding Fund (UK) - new fund established to support alternatives research. 
1971 Council of Europe Resolution 621  - suggested that an “alternatives” data base be established. This

was the first significant ‘government’ initiative or recommendation on alternatives. 
 Ames Test first described - this test came to be widely promoted as an alternative to the animal bioas-

say for carcinogens although it did not live up to the initial hype. 
1972 Felix Wankel Prize for Animal Protection - up to DM 30,000 prize for alternatives research (Bruce

Ames of Ames Test among the early recipients). 
1973 ATLA Abstracts founded (FRAME, UK).  It is now ATLA and is a journal in the true sense of the

term.  It is covered in Current Contents - “Who’s Who” of academic journals and Michael Balls (of
FRAME and previously of ECVAM)) is one of most cited authors in veterinary publications 

1975 National Academy of Sciences Meeting (USA) - first major scientific meeting on the idea of alterna-
tives in the USA. 

1977 Netherlands Animal Protection Law included a specific section on alternatives that has now grown into
a program where the government provides hundreds of thousands of dollars to support alternatives re-
search. 

1978 FRAME Meeting at the Royal Society on Alternatives in Drug Development and Testing, London -
first big scientific meeting on alternatives in Europe. 

 Smyth book examining Alternatives published.  Smyth was president of the UK Research Defense
Society, established to support animal research. 

1979 HR 4805 (USA): Research Modernization Act - introduced by UAA (see above) directing that 30-50%
of animal research funding be reallocated for alternatives.  Gained wide public support and forced
Congress to start to take an interest in the subject. 

 Sweden established $90,000 in Government funding for alternatives. 
1980 Spira launched Draize Campaign (USA) - this campaign against rabbit eye irritancy testing credited

with initiating considerable corporate research on alternatives. 
 New England Antivivisection Society gives $100,000 for alternatives research on tissue culture and

second consortium provides $176,000 for CAM test development. 
1981 Johns Hopkins University Center for Alternatives to Animal Testing (CAAT) (USA) established

with $1 million fund from cosmetics industry (Avon, Bristol-Myers Squibb leading donors - result
of Draize campaign). 

 Swiss animal legislation - specifically required consideration of alternatives. 
 Zbinden & Flury-Roversi paper criticizing the classical LD50 - stimulated widespread reexamina-

tion of animal tests for acute toxicity. 
1982 Colgate Palmolive provides $300,000 to investigate chick chorio-allantoic membrane (CAM)

system (USA). 
1983 Switzerland provides SFr 2 million over 2 years for alternatives research. 
 FDA formally announces that they no longer require classical LD50 data. 
1984 FRAME (UK) receives £160,000 from Home Office.  First UK government funding for alterna-

tives research.  
1985 USA - Health Research Extension Act is passed requiring NIH to develop a plan for alternatives.
 USA - Animal Welfare Act Amendments are passed that require greater attention to alternatives in

research that causes pain and distress. 
 Index Medicus adds a subject heading - Alternatives to Animal Testing. 
 European Research Group on Alternatives to Toxicity Testing (ERGATT) is formed. 
1986 Passage of new law in the United Kingdom that updates the Cruelty to Animals Act and that in-

corporates the concept of alternatives in law.   
 Passage of Directive 86/609/EEC, the European Union law on animal research that also incorpo-

rates requirement that alternatives be considered prior to use of laboratory animal.   
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Fourth, in toxicity testing, the use of animals is 
declining quite fast and there are now substantial 
resources being devoted to ending the need to do 
safety testing in animals.  The reports from Great 
Britain, for example, indicate that animal use for 
toxicity testing has declined dramatically since 
1990 (Figure 6).  Again, if Great Britain is an 
index of what is happening globally, then the focus 
on reducing animal use in safety studies is having a 
dramatic impact. 
Fifth, many of the companies using animals have 
contributed substantial time and money to the 
search for alternatives.  L’Oreal, Procter and 
Gamble and Unilever, in particular, have probably 
spent more than $200 million between them in the 
past decade with the aim of replacing and reducing 
laboratory animals with alternatives.   This has 
been a real challenge.  Some of the significant 
obstacles to the development and implementation 
of replacements are the inherent complexity of the 
mammalian system, the complex, overlapping web 
of federal regulations that mandate much of the 
testing, and the inherent inertia of regulatory pol-
icy (Welsh, 1990).   Nonetheless, those of us who 
have devoted time and effort to the promotion of 
alternatives should be heartened by the consider-
able progress to date.   
 

Sixth, in 2005, the European Union established a 
political initiative to promote alternatives - Euro-
pean Partnership for Alternative Approaches to 
Animal Testing (EPAA) – that is a partnership be-
tween five Commission Directorates (Enterprise, 
Research, Joint Research Center, Health & Con-
sumer Protection, and Environment) and a number 
of major corporations (e.g. BASF, Bayer, J&J, 
L’Oreal, Pfizer, P&G, Unilever) and industry trade 
groups (e.g. chemicals, crop protection, biotech-
nology, cosmetics, detergents, pharmaceuticals and 
animal health) (EPAA, 2007).   
 
Finally, in 2007, the National Research Council in 
the USA published a report on the future of toxic-
ity testing that laid out a road-map for how we 
might end animal use in safety testing and risk 
evaluation.  The press release announcing pro-
duction of the report noted that “The committee 
recommends the use of "high-throughput assays" -- 
rapid, automated experiments that can test hun-
dreds or thousands of chemicals over a wide range 
of concentrations -- to evaluate chemicals' effects 
on these toxicity pathways. ….. Over time, the 
need for traditional animal testing could be greatly 
reduced, and possibly even eliminated someday, 
says the report.”  (NRC, 2007).  Regardless of 
what one thinks about the practical potential of 
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either the European initiative or the NRC report, 
both items demonstrate how far we have come 
since the mid-1970s when the idea of alternatives 
was a marginal issue that was promoted only by 
the animal protection movement.   
 
Academic Research and Alternatives 
While progress in promoting and implementing 
alternatives in industrial and regulatory laborato-
ries has been good (even if still too slow for some 
advocates), the same cannot be said for research in 
academic institutions.  For example, a significant 
segment of American scientists are very uneasy 
about the term “alternative” (during the 1990s, 
most preferred to use adjectives like “adjunct” or 
“complementary”) and have yet to internalize the 
concept of alternatives.   In fact, important re-
search institutions such as the National Institutes of 
Health (NIH) avoided use of the term ‘alternatives’ 
throughout the 1990s but is now beginning to em-
brace the concept (the NIH Deputy Director for 
Extramural Research gave a plenary address at the 
fifth World Congress on Alternatives in Berlin in 
2005).   In Great Britain, animal use is declining 
in industrial and toxicology laboratories but is 
growing in academic institutions.  The number of 
animal procedures in such institutions grew from 
894,000 in 1988 to 1,339,000 in 2005.  These 
procedures include breeding animals but, looking 
at another trend, the number of procedures classi-
fied as fundamental research (as opposed to ap-
plied research or toxicity testing) rose from around 
840,000 in 1995 to 940,000 in 2005.    
 
Therefore, those of us who advocate for alterna-
tives need to pay more attention to the trends in 
basic/fundamental research in academic institu-
tions.  This is a more significant challenge than 
was faced in dealing with toxicity testing where 
there are a relatively limited number of procedures 
and purposes to address.  In basic research, one 
has to deal with a very large number of purposes 
and advocates have to address the need for animals 
and the potential for alternatives research project 
by research project.   To date, animal protection 
advocates have attempted to promote alternatives 
in academic laboratories through Ethics commit-
tees using mainly a process of enforced 
self-regulation (where laws set out how research 
protocols should be reviewed and evaluated but 
leaving decisions on the appropriateness of spe-
cific projects up to committees made up a mix of 
peers and public members).   

Conclusions 
Thirty years ago, the promotion of alternatives as a 
concept seemed to be an enormous task with rela-
tively little opportunity to make real change.  In 
1976, a toxicology advisor to a Home Office panel 
in the United Kingdom looking at the LD50 test 
commented that the LD50 test was the cornerstone 
of toxicology and could never be replaced.  Today, 
we have a National Research Committee report 
looking forward to the day when all animal testing 
might be replaced by non-animal alternatives.  In 
1976, laboratory animal use seemed to be growing 
at a steady rate with no end in sight.  Today, we 
have seen a worldwide decline in animal use to 
about 50% of what the numbers were in the 1970s 
while biomedical research and testing activities 
have continued to expand.  We are seeing an in-
crease in mouse inventories currently because of 
the development of many new geneti-
cally-engineered strains but this is probably a 
temporary upward tick in animal use.   
 
Sir Peter Medawar, the immunologist and Nobel 
prize winner commented in 1969 that animal use 
would peak in the 1970s and then decline as we 
developed more knowledge that would allow us 
one day to eliminate the need for animals alto-
gether.  We are still decades away from realizing 
this dream but it seems far less of a challenge to-
day than it appeared in 1975! 
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