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Reaction Paper on Animal Testing
Originally presented by Katherine Goh
[bookmark: _Toc258980732]I – CASE/SITUATION OVERVIEW
[bookmark: _Toc258980733]Animal Testing/Experimentation Definition
Animal testing, also known as animal experimentation, animal research, and in vivo testing (“vivisection”), is the use of non-human animals in experiments.  It is estimated that 50 to 100 million vertebrate animals are used annually worldwide, as well as many other more invertebrates.
[bookmark: _Toc258980734]Types of Research
Numerous institutions provide animal-testing services to the industry, including academic institutions such as universities, medical schools, and university teaching hospitals; for-profit organizations such as pharmaceutical firms, medical devices manufacturers, and other consumer product companies such as P&G and Lever Brothers; as well as governmental bodies such as defense establishments.   The types of research can be either pure research (i.e. genetics, developmental biology, behavioural studies) or applied research (i.e. biomedical research, xenotransplantation, drug testing and toxicology testing).  
[bookmark: _Toc258980735]Types of Animals Used
The most widely used animals for research purposes are the invertebrates, and are the species that have the least legal regulations around their experimental applications.  Next in-line is the non-primate vertebrates, which includes mice, rats, hamsters, gerbils, rabbits, just among the few.  Mice are widely considered to be the best model of inherited human disease due to the fact that they share 99% of their genes with humans.
The more controversial species as testing animals are the ones that we consider them as pets and/or best companions.  Cats are most commonly used in neurological research. Dogs are widely used in biomedical research, testing, and education — particularly beagles, because they are gentle and easy to handle. They are commonly used as models for human diseases in cardiology, endocrinology, and bone and joint studies.  These are the research procedures that tend to be highly invasive and have the highest probability to cause “pain and distress”.
The species that spark the debates the most are the Non-Human Primates (NHPs), which are used mainly in toxicology, AIDS and hepatitis, neurology, behavior and cognition studies, reproduction, genetics, and xenotransplantation. The leading cause of the controversies stems from the fact that the NHPs used for experimental purposes are under the same biological Order as humans (Primates), which makes them essentially part of our family.  This led to some countries such as the U.S., China, and Europe to advocate for domestically purpose-bred NHPs or import purpose-bred NHPs from other countries in order to reduce the public outcry of ruining nature’s balance by catching wild primates and taking them out of their natural habitat for the pure purpose of utilizing them as test objects. Appendix #1 illustrates the breakdown of testing animals in 2005 in Europe.
[bookmark: _Toc258980736]Sources of Animals
It has been estimated that nearly 20 million animals are used for testing and are killed annually. Out of these, 15 million are tested for medication and 5 million are tested for other products. Reports also indicate that about 10% of these animals are not administered with adequate pain killers for them to be alleviated from unnecessary “pain and suffering”.
Animals used by laboratories are largely supplied by specialist dealers. Sources differ for vertebrate and invertebrate animals. Most laboratories breed and raise flies and worms themselves, using strains and mutants supplied from a few main stock centers. For vertebrates, sources include breeders who supply purpose-bred animals; businesses that trade in wild animals; and dealers who supply animals sourced from pounds, auctions, and newspaper ads. Animal shelters also supply the laboratories directly. Large centers also exist to distribute strains of genetically-modified animals. In the U.S., Class A breeders are licensed by the U.S. Department of Agriculture (USDA) to sell animals for research purposes, while Class B dealers are licensed to buy animals from "random sources" such as auctions, pound seizure, and newspaper ads. Some Class B dealers have been accused of kidnapping pets and illegally trapping strays, a practice known as bunching.
[bookmark: _Toc258980737]2. THE ISSUES
A number of ethical and sociological issues were brought up during the presentation, namely the value of life regarding human health versus the pain and suffering endured by the animal test subjects; the “Hierarchy of Speciesism” perceived and bounded by humans’ naïve paradigm; and the more objective stance of the effectiveness and the validity of applying animal testing results on humans.  However, numerous additional ethical dilemmas stem from this topic, placing one of the biggest emphases on the ethical conducts of the test-animal suppliers, criticizing their disregards for anything except their profits, which are evident in their actions to do whatever it takes to make the sale: from capturing from the wild, sourcing from the pounds, donating from animal shelters, to ”bunching” (kidnapping). It was the public concern over the sale of pets to research facilities that the 1966 Laboratory Animal Welfare Act[endnoteRef:1] was enacted[endnoteRef:2].  [1:  http://en.wikipedia.org/wiki/Animal_Welfare_Act_of_1966]  [2:  The Senate Committee on Commerce reported in 1966 that stolen pets had been retrieved from Veterans Administration facilities, the Mayo Institute, the University of Pennsylvania, Stanford University, and Harvard and Yale Medical Schools] 

The extent to which animal testing causes pain and suffering, and the capacity of animals to experience and comprehend them, is the subject of much debate. According to the U.S. Department of Agriculture, in 2006 about 670,000 animals (57%) (not including rats, mice, birds, or invertebrates) were used in procedures that did not include more than momentary pain or distress. About 420,000 (36%) were used in procedures in which pain or distress was relieved by anaesthesia, while 84,000 (7%) were used in studies that would cause pain or distress that would not be relieved.
The idea that animals might not feel pain as human beings feel it traces back to the 17th-century[endnoteRef:3]. Academic reviews of the topic are just as equivocal regarding how deep the thoughts and feelings different types of animals possess. Hence, U.S.’s animal welfare regulation, "Guide for the Care and Use of Laboratory Animals", states that the selection of the most appropriate anaesthetic should reflect professional judgment as to which best meets clinical and humane requirements without compromising the scientific aspects of the research protocol. Accordingly, all issues of animal pain and distress, and their potential treatment with anaesthesia, are regulatory issues that require animal protocol approval. [3:  http://en.wikipedia.org/wiki/Ren%C3%A9_Descartes] 

 
Analyzing from corporations’ point of view, apart from companies in environmentally-harmful industries, most of the time they produce goods and services that contribute to the betterment of the society. However, the pharmaceutical and medical research industries, by using animals as test subjects, touched upon the emotional attributes of human being, which inevitably led to ethical concerns.  Even though companies that exercise animal testing can be either for-profit (pharmaceutical companies) or not-for-profit (healthcare researchers), and ultimately contribute to the advancements in the medical and healthcare fields, the resulting benefits are not readily distinguishable by the society as a whole due to the lack of ethical consensus regarding the processes that are required to get there.  Are they really contributing to social and environmental progress?  Or are they essentially at the same time destroying the natural environment and species that “God” created for us? 

In order to dissect the root reasons for the ethical disagreements, the factors below need to be taken into consideration for the sake of cause and effect discussions: 
· Environmental Concerns  including poverty, illiteracy, corruption, and government inaction 
· Moral sensitivity  For developing nations, third-world countries, or inner-cities where the basic resources and needs (according to Moslow’s Theory of Motivation) are scarce, there are less ethical standards among the society and the individuals, since the basic needs must be met regardless of how ethical the means to obtain these resources are (i.e. must steal food in order to survive)
· Judgment in ethics Even though it’s mainly the individuals that guard against their own ethical actions, the society as a whole largely influences and fosters the initial formation of ethical judgment. Relating to the point above, the wealth of a nation as well as the type of government have dramatic impacts on individuals’ ethical judgment and actions.   
· [bookmark: _GoBack]Stakeholder activism In societies 
· Government initiatives 


[bookmark: _Toc258980738]FAMOUS CASES
Successful Medical Advancements
To say that it is completely unethical to use animals for pharmaceutical testing would be an over-exaggeration.  Consider the fact that 285 million people worldwide have diabetes[endnoteRef:4], and it was the discovery of isolating Insulin from dogs in 1922 that revolutionized the treatment of diabetes.  [4:  http://www.worlddiabetesfoundation.org/composite-35.htm] 

In the 1970s, antibiotic treatments and vaccines for leprosy were developed using animal, then given to humans. The ability of humans to change the genetics of animals took a large step forwards in 1974 when Rudolf Jaenisch[endnoteRef:5] was able to produce the first transgenic mammal, by integrating DNA from the SV40 virus into the genome of mice. This genetic research progressed rapidly and, in 1996, Dolly the sheep was born, the first mammal to be cloned from an adult cell. [5:  http://en.wikipedia.org/wiki/Rudolf_Jaenisch] 

Regrettable Failures
One of the most famous examples when it comes to the dangers of animal experimentation would have to be the Thalidomide Tragedy of the 60’s and 70’s. Thalidomide was a drug that came out of the German market and was previously considered to be safely tested on thousands and thousands of animals. It was then marketed as a wonder drug; an amazing sedative for breastfeeding or pregnant mothers and it supposedly could cause no harm to either the mother or the child. Despite this apparent ‘safety testing’, tens of thousands of children whose mothers had used this drug were born with severe deformities, in addition to the direct death rate of 100 users, prompting the U>S. congress to pass the law that requires safety testing of drugs on animals before  they could be marketed.  Notable studies on non-human primates have been part of the polio vaccine development, and development of Deep Brain Stimulation, and their current heaviest non-toxicological use occurs in the monkey AIDS model, SIV.  In 2008 a proposal to ban all Primates experiments in the EU has sparked a vigorous debate.
Another good example of the dangers of animal testing is Clioquinol, which was also supposed to be safely tested on animals and later on had a severely adverse impact on humans. Manufactures in the 70’s in Japan, it was marketed as a wonder drug for providing relief from diarrhea. Not only did it not work on humans, but it even cause diarrhea in them! As a result of this drug being administered to the public, thousands of cases of paralysis and blindness and thousands of death cases occurred all over.
Novartis & Huntington Life Sciences (HLS)	
The presentation brought up the partnership with HLS, Britain’s largest animal research centre[endnoteRef:6].  With facilities in Huntingdon, Cambridgeshire and Eye, Suffolk, it experiments on around 75,000 animals every year – including rats, rabbits, pigs, dogs, and primates – testing pharmaceutical products, agricultural and industrial chemicals and foodstuffs.  It has long been a target of animal extremists, who switched their focus to the company’s customers and suppliers after it resisted all pressure.  The large percentage of the world’s population whom opposes animal testing is self-explanatory, causing the unfortunate arson of Novartis’ CEO Daniel Vasella’s Austrian villa as well as the theft of his late mother’s urn, started by the Stop Huntingdon Animal Cruelty (SHAC). These kinds of situations occur often with extreme activists groups, but raise yet another ethical issue which is interesting but out of the scope for this paper: does causing harm to another human’s properties make up for all the lost animal lives? What benefits do these hate actions provide? Do these actions help the CEO learn about animal testing ethics if his basic ethical belief was fundamentally different from the activists? [6:  http://www.telegraph.co.uk/news/uknews/5977454/Animal-rights-militants-target-Novartis-pharmaceutical-boss-Daniel-Vasella.html] 

[bookmark: _Toc258980739]ETHICS VS. BENEFITS & COSTS

Basic values of Hypernorms
· Honesty
· Fairness
· Compassion
· Integrity
· Predictabilit
· Responsibility

1. Consequentialism
	- ethical decisions must have good consequences
1. Deontology
	- ethics depends on the duty, rights and justice        involved
1. Virtue Ethics
	- ethical if an act parallels the virtues expected by     stakeholders  


The modified Moral Standard Approach	
· Is there a net benefit to society?
· Is it fair to all stakeholders?
· Is it right?
· Is it consistent with the virtues expected by Stakeholders?


Stakeholders	
The controversy surrounding animal testing dates back to the 17th century mainly due to the ethical concerns. Oppositions of animal testing contended that the benefit to humans did not justify the harm to animals.  Early objections to animal testing also came from people’s believes that animals were inferior to humans and so different that results from animals could not be applied to humans.







[bookmark: _Toc258980740]VII. WHERE ARE WE TODAY? 
[bookmark: _Toc258980741]Regulations
The regulations that apply to animals in laboratories vary across species. In the U.S., under the provisions of the Animal Welfare Act and the Guide for the Care and Use of Laboratory Animals (the Guide), published by the National Academy of Sciences, any procedure can be performed on an animal if it can be successfully argued that it is scientifically justified. In general, researchers are required to consult with the institution's veterinarian and its Institutional Animal Care and Use Committee (IACUC), which every research facility is obliged to maintain.[37] The IACUC must ensure that alternatives, including non-animal alternatives, have been considered, that the experiments are not unnecessarily duplicative, and that pain relief is given unless it would interfere with the study.
[bookmark: _Toc258980742]The 3 R’s	
Scientists and governments state that animal testing should cause as little suffering to animals as possible, and that animal tests should only be performed where necessary. The "three Rs" are guiding principles for the use of animals in research in most countries[endnoteRef:7]: [7:  http://www.nc3rs.org.uk/downloaddoc.asp?id=348&page=7&skin=0] 

1. Replacement refers to the preferred use of non-animal methods over animal methods whenever it is possible to achieve the same scientific aim.
2. Reduction refers to methods that enable researchers to obtain comparable levels of information from fewer animals, or to obtain more information from the same number of animals.
3. Refinement refers to methods that alleviate or minimize potential pain, suffering or distress, and enhance animal welfare for the animals still used.
Although such principles have been welcomed as a step forwards by some animal welfare groups, they have also been criticized as both outdated by current research, and of little practical effect in improving animal welfare.

1) Replacement
Replacement alternatives include:
· the collation and use of information already gained (for example by literature searches and meta-analysis);
· the use of physical and chemical analysis techniques;
· the use of mathematical and computer models (including molecular modelling, structure-activity relationship [SAR] approaches, and physiologically based pharmacokinetic [PBPK] modelling);
· the use of in vitro systems (including sub-cellular fractions, short-term maintenance cultures, and cells and tissues maintained in culture for longer periods); and
· the use of human-oriented post-marketing surveillance and epidemiological approaches, and the ethical use of human volunteers.

2) Reduction 
3) Refinement

In 1959, "The Principles of Humane Experimental Technique" was published in London defining the concept of animal testing alternatives as the "Three R's": Refinement, Reduction, and Replacement. The only viable choice for a true animal rights' supporter is the *Replacement* of animals used in tests; Refinement and Reduction are still viewed as morally wrong.

Corporate Activists

Revlon Cosmetics was one of the first large companies to fund research for alternatives with a $750,000 contribution to the Rockefeller University in 1979. Several organizations such as the John Hopkins Center for the Alternatives to Animal Testing (CAAT), the International Foundation for Ethical Research, the Cosmetic, Toiletry, and Fragrance Association, and the Soap and Detergent Association followed suit and started their own programs to validate alternatives.

BodyShop

Outsourcing (Personal Opinion based on Katherine’s presentation slide deck)

Basing on Katherine Goh’s class presentation, she took the stance of the organizations that advocate the benefits of animal testing, and suggested that if outsourcing strategy is used in this particular industry, it will inadvertently result in lower opportunity costs for the organizations due to the cheaper labour costs, less activists movements due to less stringent laws and regulations, as well as increase the accessibility and availability of the testing animals.  Unfortunately, due to the limited amount of class discussion time, our class did not have the opportunity to debate on the outsourcing issue.  I personally disagree with            


VIII. ALTERNATIVES & INTEGRATIVE APPROACHES

Today’s advanced medical research techniques have allowed the development of some alternatives approaches that hopefully will replace animal testing completely in the future.  As for now, the most common types of alternative methods are: in-vitro tests, computer software, databases of tests already done (to avoid duplication), as well as human "clinical trial" tests. Use of animal cells, organs, and tissue cultures are also considered partial alternatives today even though animal lives are still sacrificed for the use of their parts. Below is a perfect example of the future in animal testing: by leveraging today’s technology  high-growth-rate, still making a profit, but not harming any living organisms along the way.  Please see Appendix #4 for a list of the current available alternatives.
TOPKAT
Produced by Health Design, Inc. in Rochester, New York, TOPKAT is a computer software program that measures toxicity, mutagenicity, carcinogenicity, and teratonogenicity (this method is used by the U.S. Army, the Environmental Protection Agency, and the Food and Drug Administration). 
Today, in-vitro (meaning, literally, "in glass") as opposed to in-vivo (meaning "whole animal") has flourished because of advances in tissue culture techniques and other analytical methods. 
The main disadvantages to animal tests, according to John Frazier and Alan Goldberg, of CAAT, are: "Animal discomfort and death, species-extrapolation problems, and excessive time and expense." Animal protection advocates stress that the main disadvantage is the inhumane treatment of animals in tests due, in part, to the fact that anesthesia for the alleviation of pain is often not administered. Scientists allege that using anesthesia will interfere with test results. 
Progress toward the widespread use of alternatives to animal testing will continue to gain strength as awareness of, and support for, alternatives is made known. As consumers, we can make a difference in the lives of innocent animals by purchasing only products deemed "cruelty-free" and writing to the companies that still doanimal testing and letting them know why you will not purchase their products. 
Mohandas K. Gandhi said it best in his autobiography "The Story of My Experiments": "To my mind the life of the lamb is no less precious than that of a human being. I should be unwilling to take the life of the lamb for the sake of the human body. I hold that, the more helpless a creature, the more entitled it is to protection by man from the cruelty of man."


IX. CONCLUSION
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APPENDICES

Appendix #1 – Breakdown of the Different Species of Animals Used for Testing in 2005 (Europe)

[image: ]

The above pie chart depicts the different species of animals that are used for testing purposes. A total of 12.1 million animals were test subjects in Europe in 2005.


Appendix #2 – Is Animal Testing Morally Right?

	Is Animal Testing Morally Right? 

	Yes
	No

	Human life has greater intrinsic value than animal life
	Animals have as much right to life as human beings

	Legislation protects all lab animals from cruelty or mistreatment
	Strict controls have not prevented researchers from abusing animals - although such instances are rare

	Millions of animals are killed for food every year - if anything, medical research is a more worthy death
	Deaths through research are absolutely unnecessary and are morally no different from murder

	Few animals feel any pain as they are killed before they have the chance to suffer
	When locked up they suffer tremendous stress. Can we know they don't feel pain?













Appendix #3 – Does Animal Testing Work?

	Does Animal Testing Work?

	Yes
	No

	Animal testing has helped to develop vaccines against diseases like rabies, polio, measles, mumps, rubella and TB
	Animal experiments can be misleading. An animal's response to a drug can be different to a human's

	Antibiotics, HIV drugs, insulin and cancer treatments rely on animal tests. Other testing methods aren't advanced enough
	Successful alternatives include test tube studies on human tissue cultures, statistics and computer models

	Scientists claim there are no differences in lab animals and humans that cannot be factored into tests
	The stress that animals endure in labs can affect experiments, making the results meaningless

	Operations on animals helped to develop organ transplant and open-heart surgery techniques
	Animals are still used to test items like cleaning products, which benefit mankind less than medicines or surgery

	Animal testing generates invaluable information about how new drugs would react inside a living body. The tests have to be continued in order to detect information of any major health problems that can be caused by the drugs like liver damage, enhanced blood pressure, nerve damage and damages to the foetuses
	Animal testing doesn’t have a monopoly on the existence of insulin or on the existence of any substance being used to treat some kind of illness.


	Testing on animals has helped develop vaccines for many life threatening diseases like Herpes Simplex, Hepatitis B, Polio, rabies, malaria, mumps and virus related to organ transplantation rejection.
	The practical and humanitarian justification of animal testing must be called into question when you consider other similar evil practices like imperialism and slavery, which were at one time most certainly acceptable and useful to their perpetrators.


	Animal testing has also helped in the refinement of procedures related to measuring the blood pressure, pacemaker technology and the perfection of the heart and lung diseases.
	The most commonly held perception (or rather misconception) of animal testing is that it is necessary for the development of cures, vaccines and other treatments for human illnesses.


	Animal testing for veterinarian medications or devices helps other animals in the future
	Not only do animals react differently from humans where drugs, experiments and vaccines are concerned, but they also tend to react differently from each other. Ignoring these differences has been and will continue to be extremely costly to human health.


	The fact of the matter is that to make advances in the field of medicines, animal testing is a must. Restraining or banning the testing by animal activists will not help in any way. It is up to us and all individuals belonging to animal organizations and medical research to ensure that the same is carried out in a safe, ethical manner causing as little pain and discomfort possible to the animal.
	


































Appendix #4 – Current Available Alternatives to Testing on Animals
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Types of Research
Pure Research  more types of animals
[bookmark: _Toc258980743]Applied research
Applied research aims to solve specific and practical problems. Compared to pure research, which is largely academic in origin, applied research is usually carried out in the pharmaceutical industry, or by universities in commercial partnerships. These may involve the use of animal models of diseases or conditions, which are often discovered or generated by pure research programmes. In turn, such applied studies may be an early stage in the drug discovery process. Examples include:
Genetic Modification  Cancer, Single-gene disease (Huntington’s), diabetes
Naturally occurring diseases  leukemia, narcolepsy, leprosy
Organ Transplant research
In the News 
The British Home Office released figures in 1999 showing that 270 monkeys had been used in xenotransplantation research in Britain during the previous four years. Documents leaked from Huntingdon Life Sciences to The Observer in 2003 showed, between 1994 and 2000, wild baboons were imported to the UK from Africa to be used in experiments that involved grafting pigs' hearts and kidneys onto the primates' necks, abdomens, and chests. The Observer reports that some baboons died after suffering strokes, vomiting, diarrhea, and paralysis, while others died en route to the UK. The experiments were conducted by Imutran Ltd, a subsidiary of Novartis Pharma AG in conjunction with Cambridge University and Huntingdon Life Sciences. Novartis told the newspaper that developing new cures for humans invariably means experimenting on live animals.[85]
The newspaper also wrote that researchers were deliberately underestimating the suffering in order to obtain licences. A report from Imutran said: "The Home Office will attempt to get the kidney transplants classified as 'moderate,' ensuring that it is easier for Imutran to receive a licence and ignoring the 'severe' nature of these programmes."
Toxicology tests are used to examine finished products such as pesticides, medications, food additives, packing materials, and air freshener, or their chemical ingredients.  The Humane Society of the United States writes that the procedure can cause redness, ulceration, hemorrhaging, cloudiness, or even blindness.[137] This test has also been criticized by scientists for being cruel and inaccurate, subjective, over-sensitive, and failing to reflect human exposures in the real world.
Cosmetic Testing
Cosmetics testing
Main article: Testing cosmetics on animals
Cosmetics testing on animals is particularly controversial. Such tests, which are still conducted in the U.S., involve general toxicity, eye and skin irritancy, phototoxicity (toxicity triggered by ultraviolet light) and mutagenicity.[144]
Cosmetics testing is banned in the Netherlands, Belgium, and the UK, and in 2002, after 13 years of discussion, the European Union (EU) agreed to phase in a near-total ban on the sale of animal-tested cosmetics throughout the EU from 2009, and to ban all cosmetics-related animal testing. France, which is home to the world's largest cosmetics company, L'Oreal, has protested the proposed ban by lodging a case at the European Court of Justice in Luxembourg, asking that the ban be quashed.[145] The ban is also opposed by the European Federation for Cosmetics Ingredients, which represents 70 companies in Switzerland, Belgium, France, Germany and Italy.[145]
[image: ]   Products in Europe not tested on animals carry this symbol.

[bookmark: _Toc258980744]Drug testing
Before the early 20th century, laws regulating drugs were lax. Currently, all new pharmaceuticals undergo rigorous animal testing before being licensed for human use. Tests on pharmaceutical products involve:
Metabolic tests
Toxicology Tests
Efficacy tests  efficacy studies, which test whether experimental drugs work by inducing the appropriate illness in animals. 
Specific tests on reproductive function, embryonic toxicity, or carcinogenic potential can all be required by law, depending on the result of other studies and the type of drug being tested.
[bookmark: _Toc258980745]Education, breeding, and defense
[image: http://upload.wikimedia.org/wikipedia/en/thumb/8/80/Rodent52copy.jpg/220px-Rodent52copy.jpg]
[image: http://bits.wikimedia.org/skins-1.5/common/images/magnify-clip.png]
A technician assessing mice in a typical research vivarium
Animals are also used for education and training; are bred for use in laboratories; and are used by the military to develop weapons, vaccines, battlefield surgical techniques, and defensive clothing.[101] For example, in 2008 the United States Defense Advanced Research Projects Agency used live pigs to study the effects of improvised explosive device explosions on internal organs, especially the brain.[148]
There are efforts in many countries to find alternatives to using animals in education.
Ethics
The ethical questions raised by performing experiments on animals are subject to much debate, and viewpoints have shifted significantly over the 20th century.[151] There remain strong disagreements about which animal testing procedures are useful for which purposes, as well as disagreements over which ethical principles apply, and to which species of animals. The dominant ethical position, worldwide, is that achievement of scientific and medical goals using animal testing is desirable, provided that animal suffering and use is minimized.[152] The British government has additionally required that the cost to animals in an experiment be weighed against the gain in knowledge.[153]
A wide range of minority viewpoints exist as well. The view that animals have moral rights (animal rights) is a philosophical position proposed by Tom Regan, who argues that animals are beings with beliefs, desires and self-consciousness.[154] Such beings are seen as having inherent value and thus possessing rights. Regan still sees clear ethical differences between killing animals and killing humans, and argues that to save human lives it is permissible to kill animals.
However, some such as Bernard Rollin have taken his position further and argue that any benefits to human beings cannot outweigh animal suffering, and that human beings have no moral right to use an individual animal in ways that do not benefit that individual.[155] Another prominent position is articulated by Peter Singer, who sees no convincing reason to include a being's species in considerations of whether their suffering is important in utilitarian moral considerations.
Although these arguments have not been widely accepted, in response to these concerns some governments such as the Netherlands and New Zealand have outlawed invasive experiments on certain classes of non-human primates, particularly the great apes.[157][158]
Some medical schools and agencies in China, Japan, and South Korea have built cenotaphs for killed animals.[159] In Japan there are also annual memorial services (Ireisai 慰霊祭) for animals sacrificed at medical school.
[bookmark: _Toc258980746]Prominent cases
Muscle physioloy
The fundamental properties of muscle physiology were determined with on work done using frog muscles
Cloning 
February 1997 Although the production of Dolly was a scientific breakthrough, it was controversial, since it showed that not only could cloned animals be produced for use in farming,[169] but also that it would now be, in principle, possible to clone a human being
One of the cases of alleged abuse involved Britches, a macaque monkey born in 1985 at the University of California, Riverside, removed from its mother at birth, and left alone with its eyelids sewn shut, and a sonar sensor on its head, as part of an experiment to test sensory substitution devices for blind people.[175][176] 260 animals, including Britches, were stolen from the laboratories at the University of California, Riverside in a raid by the Animal Liberation Front.
These attacks, as well as similar incidents that caused the Southern Poverty Law Center to declare in 2002 that the animal rights movement had "clearly taken a turn toward the more extreme," this prompted the US government to pass the Animal Enterprise Terrorism Act and the UK government to add the offense of "Intimidation of persons connected with animal research organisation" to the Serious Organised Crime and Police Act 2005.[190] Such legislation, and the arrest and imprisonment of extremists may have decreased the incidence of attacks.
Alternatives to Animal Testing
Scientists and governments state that animal testing should cause as little suffering to animals as possible, and that animal tests should only be performed where necessary. The "three Rs"[94] are guiding principles for the use of animals in research in most countries:
4. Replacement refers to the preferred use of non-animal methods over animal methods whenever it is possible to achieve the same scientific aim.
5. Reduction refers to methods that enable researchers to obtain comparable levels of information from fewer animals, or to obtain more information from the same number of animals.
6. Refinement refers to methods that alleviate or minimize potential pain, suffering or distress, and enhance animal welfare for the animals still used.[192]
Although such principles have been welcomed as a step forwards by some animal welfare groups,[193] they have also been criticized as both outdated by current research,[194] and of little practical effect in improving animal welfare.
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