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 He had been the focus of 
anti-vivisection concerns 
over his use of animals in 
physiological studies

 He felt that unless 
physiologists set some rules 
about their animal use, they 
would not be able to escape 
the charge that they were 
being cruel to the animals

Concerns About Animal Use 1700s and 1800s

Marshall Hall, University of

Edinburgh, Physiologist

1790-1857

Marshall Hall



Concerns About Animal Use 1700s and 1800s

“Unhappily for the physiologist, the subjects of … his 

science are sentient beings; and every new 

experiment, every new or unusual situation of such a 

being, is necessarily attended by pain or suffering of a 

bodily or mental kind.”

“Investigations in this science should therefore, being 

exposed to peculiar difficulties, be regulated by 

peculiar laws.”
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information could be gained by observation
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1837 Hall’s Five Principles of physiological experimentatn

1) An experiment should never be resorted to if the necessary 

information could be gained by observation

2) Without a clearly defined and attainable objective, no experiment 
should be performed

3) Unwarranted repetition of an experiment should be avoided, 
especially if it has already been performed by physiologists of 
reputation

4) Any justifiable experiment should be carried out with the least 
possible infliction of suffering (and he recommended using lower, 
less sentient animals)

5) Every physiological experiment should be performed under such 
circumstances as will secure a due observation and attestation of its 
results…



Concerns About Animal Use 1700s and 1800s

Public Vivisection Demonstration Spurs First National 

Anti-Cruelty Law, in Britain

1874 - British Medical Association Congress

• physiologist Eugene Magnan conducted a public 

demonstration of the effects of injecting alcohol and 

absinthe into two dogs to produce epilepsy 
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Public Vivisection Demonstration Spurs First National 

Anti-Cruelty Law, in Britain

1874 - British Medical Association Congress

• physiologist Eugene Magnan conducted a public 

demonstration of the effects of injecting alcohol and 

absinthe into two dogs to produce epilepsy 

• strong public protests; an observer (a surgeon) apparently 

cut the ties holding one of the dogs down and released it
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Public Vivisection Demonstration Spurs First National 

Anti-Cruelty Law, in Britain

1874 - British Medical Association Congress

• prosecution under Martin's Act (anti-cruelty bill protecting 

cattle, horses and sheep) by the RSPCA failed

• publicity spurred the creation of the Victoria Street Society 

for the Protection of Animals from Vivisection (off-shoot from 

the RSPCA)



Concerns About Animal Use 1700s and 1800s

1876 - Royal Commission on the Practice of 

Subjecting Live Animals to Experiments for 

Scientific Purposes heard evidence

1876 - London, England : Cruelty to Animals Act 

of 1876 proclaimed



Concerns About Animal Use 1700s and 1800s

Dr Roux said of Pasteur (1880s):

“…Pasteur, who had been 

obliged to sacrifice so many 

animals in the course of his 

beneficent studies, felt a 

veritable repugnance toward 

vivisection. 



Concerns About Animal Use 1700s and 1800s

He was present without too much squeamishness 
at simple operations, such as subcutaneous 
inoculation, and yet, if the animal cried a little, 
Pasteur immediately felt pity and lavished on the 
victim consolation and encouragement …”



Concerns About Animal Use 1700s and 1800s

Claude Bernard, late 1800s 

- founded scientific physiology

- father of modern experimental 

medicine

“The physiologist is not an 
ordinary man.  He’s an 
intellectual.  He is a man who 
is possessed and absorbed by 
the scientific idea he pursues. 



Concerns About Animal Use 1700s and 1800s

Claude Bernard, late 1800s 

- founded scientific physiology

- father of modern experimental 

medicine

“He doesn’t hear the cry of the 
animals or see the blood that 
is shed.  He only sees his 
ideas, he sees nothing but the 
organism that hides the 
mysteries that he wants to 
uncover…



Concerns About Animal Use 1700s and 1800s

Claude Bernard, late 1800s 

- founded scientific physiology

- father of modern experimental 

medicine

“...He searches with 
exhilaration through pieces of 
pale, rotten flesh, something 
that for others would be the 
object of disgust and horror.” 
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1940 - Start of Modern Era of Expanded Animal Use

In 1933 at least 17 women 
in the USA were blinded 
and one eventually died of 
complications resulting 
from the use of a new 

mascara called Lash Lure 

At that time there were no 
laws or regulations 
governing the safety of 
consumer products
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1940 - Start of Modern Era of Expanded Animal Use

The Lash Lure incident is 
credited with spurring  
development of the
regulatory requirement 
that products destined for 
human use be proven safe

US Congress passed the 
Federal Food, Drug and 
Cosmetic Act of 1938, 
requiring food, drugs and 
cosmetics be safe for 
human use before they 
could be sold



1940 - Start of Modern Era of Expanded Animal Use

PENICILLIN - THE FIRST MIRACLE DRUG

1929 - Alexander Fleming discovers "penicillin” from mold 
growing on bacterial culture plate

1935 - Howard Florey & Ernest Chain purify the compound



1940 - Start of Modern Era of Expanded Animal Use

PENICILLIN - THE FIRST MIRACLE DRUG

1938-39 (onset of World War II)
- mice with bacterial infections
"cured”
- human trials with amazing 
results 

1943- mass production in USA

1945 - Nobel Prize in Medicine award

1950s - companies devoted to finding 

better treatments for diseases

**start of the biopharmaceutical industry**



1940 - Start of Modern Era of Expanded Animal Use

Range of Animal Use in Research, Education, Testing Today

Biomedical Research and Education

Medical and Veterinary Research

Basic

Applied

Nonmedical Research and Education

Biological

Psychological

Agricultural

Drug Testing (Safety / Efficacy)

Regulatory Toxicology / Safety

Biologicals Production

Vaccines

Tissue Culture

Government Non-Medical
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England

1959 - England

The Principles of Humane Experimental 

Technique, WMS Russell and RL Burch, 

London, Methuen, 238pp  (subsequently reprinted 

by UFAW); electronic copy also available: 

http://altweb.jhsph.edu/publications/humane_e

xp/het-toc.htm



Development of Standards for Experimental 
Animal Care and Use in Canada

 research/teaching in biomedical sciences increased 

greatly in the 1950s and 1960s

 public concern over the use of animals in research also 

increased, as did the sensitivity of the scientific 

community to this issue



Development of Standards for Experimental 

Animal Care and Use in Canada

 1961: Canadian Federation of Biological Societies 

drafted “Guiding Principles on the Care of Experimental 

Animals”, a one page document

 1964/66: Medical Research Council (MRC) and 

National Research Council (NRC) reviewed the need 

for a national program of standards for experimental 

animals in Canada



Development of Standards for Experimental 

Animal Care and Use in Canada

 1968: Canadian Council on Animal Care (CCAC) 

created, based on recommendations from the 

MRC/NRC review

 1968: First “Guide to the Care and use of 

Experimental Animals” in Canada published by 

Canadian Council on Animal Care (CCAC)



USA: Animal Welfare Act
passed by US Congress 1966

Dogs, cats, and other animals intended for research or experimental use.

Be it enacted by the Senate and House of 

Representatives of the United States of America in 

Congress assembled. That, in order to protect the 

owners of dogs and cats from theft of such pets, to 

prevent the sale or use of dogs and cats which 

have been stolen, and to insure that certain 

animals intended for use in research facilities are 

provided humane care and treatment, 



Animal Welfare Act
passed by US Congress 1966

it is essential to regulate the transportation, 

purchase, sale, housing, care, handling, and 

treatment of such animals by persons or 

organizations engaged in using them for research 

or experimental purposes or in transporting, 

buying, or selling them for such use.
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1975 - Emergence of Animal Rights/Liberation

1975

Publication of Animal Liberation -

A New Ethics for Our Treatment 

of Animals, by Australian 

philosopher Peter Singer

- often credited with providing 

basis for today’s animal rights 

movement

- many other philosophical 

positions and publications since 

1975





http://college.peta2.com:80/?p=54
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What are the Three Rs?

1959 - England

The Principles of Humane Experimental 

Technique, WMS Russell and RL Burch, 

London, Methuen, 238pp  (subsequently reprinted 

by UFAW); electronic copy also available:
http://altweb.jhsph.edu/pubs/books/humane_exp/het-

toc





From: The Principles of Humane 

Experimental Technique; WMS Russell and 

RL Burch, 1959

“Replacement means the substitution for 
conscious living higher animals of 
insentient material. Reduction means 
reduction in the numbers of animals used 
to obtain information of a given amount 
and precision. Refinement means any 
decrease in the incidence or severity of 
inhumane procedures applied to those 
animals which still have to be used.”



The Three Rs of Russell and Burch

Over the past 40 years the Three Rs of 
Russell and Burch have become widely 
accepted ethical principles, and are now 
embedded in the conduct of animal-
based science in Canada and 
throughout many countries in the 
world. 







Alternatives

The term "alternatives" was coined by the 
distinguished physiologist David Smyth 
in his 1978 book Alternatives to Animal 
Experiments. It is used to describe any 
change to established scientific 
procedures that will result in the 
replacement of animals, a reduction
in the numbers used or a refinement
of techniques that may minimize harms 
to the animals. 
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The 3 R’s and Alternatives

The CCAC has combined the Three Rs of 
Russell and Burch with David Smyth’s 
“Alternatives”, to come up with the terms:

 Replacement alternatives

 Reduction alternatives

 Refinement alternatives

and has developed the CCAC Three Rs 
Microsite to assist animal users with their 
implementation 







CCAC Definitions:

Replacement alternatives refers to 
methods which avoid or replace the use of 
animals in an area where animals would 
otherwise have been used. This includes 
both absolute replacements (i.e. replacing 
animals with inanimate systems, such as 
computer programs, models) and relative 
replacements (i.e. replacing more sentient 
animals, such as vertebrates, with animals 
that current scientific evidence indicates 
have a significantly lower potential for pain 
perception, such as some invertebrates).
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Replacement Alternatives to Mammalian 

Models

 Comparative Substitution using Amphibians (a 

vertebrate of lower sentience)

 Acetic Acid Test to determine nociceptive threshold in 

frogs

 One drop of increasing concentrations of acetic acid 

applied to thigh

 NT is defined as lowest concentration that causes 

frog to vigorously wipe the leg

 Acid immediately rinsed off with distilled water, or 

within 5 seconds if no response



Alternative to Mammalian Models

 Comparative Substitution using Amphibians (a 

vertebrate of lower sentience)

 Acetic Acid Test has been shown to give a rank order 

of the relative analgesic potency of opioids that is 

highly correlated to rodent models

 This suggests that analgesic action of opioids in 

amphibians is predictive of the analgesic effects of 

opioids seen in humans and other mammals



Alternative to Mammalian Models

 Comparative Substitution using Amphibians (a 
vertebrate of lower sentience)
 Comparative substitution is a moderate approach to 

animal replacement, as a whole animal is still used

 But evidence indicates that amphibians have less 
potential for pain (are less sentient) than mammalian 
models currently in use

 Whole animals must still be used for pain and 
analgesia research because cells do not feel pain



CCAC Definitions:

Reduction alternatives refers to any 
strategy that will result in fewer animals 
being used to obtain sufficient data to 
answer the research question, or in 
maximizing the information obtained per 
animal and thus potentially limiting or 
avoiding the subsequent use of additional 
animals, without compromising animal 
welfare.



CCAC Definitions:

Refinement alternatives refers to 
the modification of husbandry or 
experimental procedures to minimize 
pain and distress, and to enhance the 
welfare of an animal used in science 
from the time it is born until its 
death.





Implementation of the 3 R Alternatives

Consideration of the “Three Rs 
Alternatives” must start during the 
early stages of animal use planning, 
together with development of the 
experimental protocol (rather than as 
a last minute addition).



Implementation of the 3 R Alternatives

The CCAC requires principal investigators to 
implement the Three Rs when they are 
preparing to use animals for a scientific 
purpose, in the following ways:

 Investigators must consider whether 

animals are required or whether suitable 
replacement alternatives exist 
(Replacement Alternatives)



Implementation of the 3 R Alternatives

 When animals are used, the investigator 
must consider how best to decrease the 
number of animals used to a minimum 
and/or how to maximize the amount of 
information obtained per animal 
(Reduction alternatives)

 Investigators must identify potential harms 
and ways to minimize these (Refinement 
alternatives).



Implementation of the 3 R Alternatives

The CCAC Three Rs Microsite 
(http://www.ccac.ca/en/alternatives/index.
html) provides information and tools for 
animal users, including:

 The Three Rs Search Guide, which provides 
detailed instructions on how to conduct a 
Three Rs information search in the Step-
by-Step Three Rs Search Strategy.















Implementation of the 3 R Alternatives

The CCAC Three Rs Microsite 
(http://www.ccac.ca/en/alternatives/index.
html) provides information and tools for 
animal users, including:

 Information on special topics such as 
Wildlife Research and the Three Rs and
Teaching and the Three Rs







Wildlife Research and the 3 Rs
To balance the needs of wildlife research and wild animals, the 

CCAC recommends that investigators use the following 
definitions to guide their implementation of Three Rs in 
wildlife research: 

 Replacement - Animals may be used only if the 
investigator's best efforts to find a replacement by which to 
obtain the required information have failed.

 Reduction - The fewest animals appropriate to provide 
valid information and statistical significance should be used.

 Refinement - The most humane, least invasive techniques 
must be used with the goal of minimizing pain and/or 
distress. 











http://www.froguts.com/flash_content/index.html



http://www.mhhe.com/biosci/genbio/virtual_labs/BL_16/BL_16.html



Implementation of the 3 R Alternatives

The CCAC Three Rs Microsite 
(http://www.ccac.ca/en/alternatives/index.
html) also provides information and tools 
for animal care committees to enable them 
to assess whether the animal user has 
implemented the Three Rs





Questions?


