15 myths about animal research 

Over the past two years Pro-Test members have come up against a wide range of distortions, half-truths and outright lies while debating with anti-vivisectionists.  While it is not our intention to list every myth we have encountered, life's too short, we thought that you might find the following examples interesting.

1) Digitalis, insulin, penicillin and other safe medicines would be banned if results from animal experimentation were accurate.

Digitalis

The claim made by anti-vivisectionists is that while digitalis decreases blood pressure in humans it has the opposite effect on dogs.

The Research Defence Society website takes a good look at this claim, and shows how the anti-viv claim is based on cherry-picking results and ignoring the context in which studies were performed.

http://www.rds-online.org.uk/pages/page.asp?i_ToolbarID=2&i_PageID=1075

In addition to the information provided by RDS a review (1) published in 1985 describes the cardiac and non-cardiac effects of digitalis, and makes it clear that the effects of digitalis on blood pressure are the same in different species but differ according to whether or not the human or dog is suffering from heart failure. In normal humans and dogs it causes vasoconstriction and an increase in blood pressure but in humans and dogs with congestive heart failure if improves heart function without increasing blood pressure.

This is a clear case of misrepresentation by the anti-vivisectionists.

1) Longhurst JC, Ross J.J Am Coll Cardiol. 1985 May;5(5 Suppl A):99A-105A. PubMed: 3886756

Insulin

The claim in this case is that insulin administration causes birth defects in animals but not in humans.  Of course anyone who has studied biology will know that all mammals produce insulin and are dependent on it for survival, so we smelt a rat here! Sure enough on further examination it turned out that it was not insulin itself that increases the risk of birth defects but the low blood sugar levels associated with administering excessive amounts of insulin (1).  While it has not been possible to confirm that such hypoglycemia causes birth defects in humans the consensus among experts is that it almost certainly can.  It is a difficult aspect of diabetes in pregnancy to study in humans since it is clearly not ethically acceptable to induce hypoglycemia for long periods in pregnant women or to leave it untreated when it is diagnosed.  For this reason the information gained from animal models of diabetes and hypoglycemia is considered very valuable.

Of course poorly controlled diabetes (type I or gestational) in humans and other animals that is characterised by elevated blood glucose levels is clearly associated with birth defects if it is not managed correctly (2,3).  Achieving good control of insulin and glucose levels during pregnancy can substantially reduce the risk of such defects occurring, so it is worth remembering that animal research played an absolutely key role in the discovery of insulin and its' use as a treatment for diabetes.

http://www.rds-online.org.uk/pages/page.asp?i_ToolbarID=3&i_PageID=70 

1) Smoak IW, "Hypoglycemia and embryonic heart development." Front Biosci. 2002 Jan 1;7:d307-18. PubMed 11779716

2) Schwartz R, Teramo KA."Effects of diabetic pregnancy on the fetus and newborn." Semin Perinatol. 2000 Apr;24(2):120-35. PubMed 10805168

3) http://www.cdc.gov/ncbddd/bd/diabetespregnancyfaqs.htm
Penicillin

The claim about penicillin is a good illustration a favourite AR tactic, the half truth. 
The RDS website has an excellent explanation of the role of animal testing in the discovery of penicillin.

http://www.rds-online.org.uk/pages/page.asp?i_ToolbarID=2&i_PageID=1069

http://www.rds-online.org.uk/pages/page.asp?i_ToolbarID=3&i_PageID=72

The Foundation for Biomedical research also provides valuable information that shows how important the mouse protection assay was, and also how scientists are fully aware of how careful they must be when extrapolating from the results of animal experiments to humans.

http://www.fbresearch.org/Education/MythPenicillin.htm


 2) At least 450 methods exist with which we can replace animal experiments.

This is nonsense, these are techniques used alongside animal research. Only about 10% of medical research involves animals.  From time to time non-animal techniques do come along that replace animal tests, but their adoption is rarely controversial as they are almost invariably cheaper and quicker.  The vast majority of scientists who undertake animal experiments also use non-animal methods, it is a case of using the appropriate technique for the question being asked. Of course new animal techniques, such as transgenic animals, are regularly developed so the situation is very fluid.

You only have to take a look at the home office statistics provided on the RDS site (http://www.rds-online.org.uk/pages/page.asp?i_ToolbarID=2&i_PageID=31) for this to become clear.


We discuss alternatives in more detail here.

http://www.pro-test.org.uk/facts.php?lt=e


3) Morphine puts humans asleep but excites cats.

In fact, morphine has the same effect on cats as on humans!

This seems to stem from a paper reporting the effect of morphine on cats. 3mg/kg caused no excitement, whereas 20mg/kg produced marked excitement (1). This dose is 50-200 times that administered to humans for pain-killing purposes (0.1-0.2mg/kg). A similar dose in cats produces the same effects as in humans (2). Dosage levels that produce excitation in cats also produce excitation in humans (3).

1) Sturtevant FM & Drill VA (1957) Nature vol. 179:1253

2) Davis LE & Donnely EJ (1968) J. Am. Vet. Med. Ass. vol. 153: 1161

3) Human Pharmacology (1991) Eds Wingard LB, Brody TM, Larner J & Schwartz A. Wolfe Publishing Ltd.


4) We use aspirin for aches and pains. It causes birth defects mice, rabbits and rats.

As far as aspirin is concerned a paper by Pirmohammed et al. in the BMJ in 2004 (1) found that after excluding overdoses aspirin was involved in almost one fifth of admissions to hospital for adverse drug reactions, mainly due to intestinal bleeding.  Aspirin induced intestinal bleeding has been observed in many animal species, and has been studied extensively in rats (2), Another frequent comment you'll see is that aspirin causes birth defects in animals but not in humans, again this is a misinterpretation of the evidence. High doses of aspirin can certainly cause birth defects in animals but these are not seen with the much lower doses that pregnant women take. There have been several case reports of birth defects associated with high doses of aspirin in humans but for obvious ethical reasons it is not possible to carry out large scale studies to confirm that high doses of aspirin cause birth defects in humans (3).

1) Pirmohamed M., James S., Meakin S., Green C, Scott A.K., Walley T.J., Farrar K., Park K., Breckenridge A.M. "Adverse drug reactions as cause of admission to hospital: prospective analysis of 18,820 patients" BMJ Vol. 329: pp. 15-19 (2004). PubMed 15231615.

2) Suwa T, Urano H, Kohno Y, Suzuki A, Amano T. "Comparative studies on the gastrointestinal lesions caused by several nonsteroidal anti-inflammatory agents in rats"Agents Actions. 1987 Jun;21(1-2):167-72.

PubMed 349831

3) Corby DG. "Aspirin in pregnancy: maternal and fetal effects." Pediatrics. 1978 Nov;62(5 Pt 2 Suppl):930-7. PubMed 364401

The website http://www.armyths.org/ has the following additional information:

Aspirin is only toxic to cats in doses far higher than those used by humans (though it is true that cats clear aspirin more slowly than humans so can overdose more easily).

For example, 60mg/kg of aspirin given 5 times in one day produced death in cats within 36 hours of the first dose (1). This is equivalent to an average man consuming 60 tablets in one day. In fact the plasma concentration of aspirin at the time of the cats' death was 60mg/100ml - 3 times the level that produces severe toxic effects in man.

The birth defects myth is equally groundless. The doses of aspirin shown to produce birth defects in rats were 150mg/kg twice a day throughout organogenesis (2) or 250mg daily throughout pregnancy (3). The equivalent human dose would be 55 or 46 tablets a day respectively for a 55kg woman.

Not surprisingly, human data for similar dosage levels does not exist! However one paper (4) does describe 8 cases of fetal abnormality in mothers who took large does of aspirin during pregnancy. A retrospective study of 833 patients showed a significant increase in fetal malformation amongst those who took large amounts of aspirin during the first trimester of pregnancy(5).

1) Davis LE and Donnelly EJ (1968) J. Amer . Vet. Med. Ass. Vol. 153:1161

2)Wilson, Ritter, Scott and Fradkin (1977) Toxicol. Appl. Pharmacol. vol.41:67

3) McColl, Globus and Robinson (1965) Toxicol. Appl. Pharmacol. vol.7:409

4)McNeil (1973) Clin. Paediat. vol.12:347

5)Richards (1969) Brit. J. Prevent Soc. Med. vol.23:218


5) Researchers refused to believe that benzene could cause cancer in humans because it failed to in animal tests.


While the carcinogenic potential of benzene was not conclusively demonstrated in animal models until several decades after it had been shown to cause cancer by epidemiological studies in humans there is little evidence that this caused any delay to the recognition that benzene causes cancer.

One study of the carcinogenic effects of benzene in rodents by JE Huff and colleagues (1) gives a very good account of the history of benzene toxicity. What emerges is interesting. The standard in vitro tests for carcinogenicity such as the Ames test, which use bacteria and sometimes animal or human cell lines to examine the ability of a chemical to cause mutations in DNA, either failed to demonstrate that benzene is a mutagen or had conflicting results in repeated experiments. Experiments in mice, rats and rabbits during the late 1970's and 1980's provided very strong evidence that benzene causes chromosomal damage, and that benzene metabolites could cause a variety of cancer, but animal studies of the carcinogenic potential of benzene itself produced inconclusive results. However Huff et al. decided that many of the previous animal studies were not adequate because they used too few animals or were of too short duration, and designed new long-term studies of carcinogenesis and chromosomal damage in mice. The study found that benzene caused most of the cancers previously identified as being caused by benzene in human epidemiological studies, and also identified several cancers not yet identified as benzene related, which were subsequently confirmed by epidemiological studies in humans.

It's an interesting study, as it shows how toxicologists constantly re-evaluate their techniques as new discoveries are reported.

As far as benzene itself is concerned, it went into widespread industrial use long before animal tests were required for new chemicals, and had already been linked to many human cancers by the time reliable animal tests for carcinogenicity started to become available in the mid 20th century. While animal experiments did not initially identify the fact that benzene caused cancer they helped identify several cancers caused by benzene, provided much information on benzene toxicity, and played a major role in determining what the safe level of exposure is. http://www.atsdr.cdc.gov/toxprofiles/phs3.html

In conclusion we couldn't find any evidence that the results of animal studies lead scientists to believe that benzene didn't cause cancer. It would be more accurate to say that the results of tests with benzene encouraged scientists to examine how animal tests could be improved to make them more accurate. This interplay between clinical studies and animal research lead to improved animal tests that allowed scientists and regulators to find out more about the toxicity of benzene than was previously possible. The experience of benzene also demonstrates that in vitro tests, while very useful, often fail do not predict carcinogenesis in whole organisms.

1) Huff JE et al. "Multiple-site carcinogenicity of benzene in Fischer 344 rats and B6C3F1 mice." Environ Health Perspect. 1989 Jul;82:125-63. PubMed 2676495.



6) Heart by pass surgery was put on hold for years because it didn't work on dogs.

This is probably a reference to the development of the heart-lung bypass machine though it could also be a reference to coronary artery bypass grafting.  Since coronary artery bypass grafting operations rely on the heart-lung bypass machine and the development of that machine depended on research using dogs it's hard to see how it can be argued that animal research held up coronary artery bypass surgery.  What the anti-vivisectionists seem to be doing here is to imply that the time spent studying the techniques in animals was somehow wasted time, when in fact it was crucial to developing the technique to a point where it could be attempted in humans with a good chance of success.

It's true that some of the early efforts at coronary artery bypass surgery failed in dogs, but that was because the techniques used were inadequate and due to the lack of a heart-lung machine. They would have failed in humans had they been attempted on humans.  Once a reliable heart lung machine became available in the late 1950's progress on coronary artery bypass surgery, which relied on both animal research and experimental surgery in humans made progress.  

Research on dogs in the late1960's by John Connoly lead directly to the development of the distal end-to-side vein-to-coronary artery bypass which was first performed on a human patient  in 1968 and went on to become the standard method for coronary artery bypass. (1).

The technique of transmyocardial puncture revascularization, a procedure used to relieve severe angina or chest pain in very ill patients who aren't candidates for bypass surgery or angioplasty was initially developed by P.K. Sen in 1965 after extensive and successful studies in dogs.  Later in 1981 M. Miroseini and M.M. Clayton studied the use of lasers to generate transmyocardial channels in the dog heart which lead to the widespread use of lasers in transmyocardial puncture revascularization (2).

All in all it's fair to say that animal research was vital to many of the advances necessary for successful heart bypass surgery and made significant contributions to most other advances.

1) John E. Connolly "The Development of Coronary Artery Surgery

Personal Recollections" Tex Heart Inst J. 2002;29(1):10-4, PubMed 11995842

2) John E. Hershey "Transmyocardial Revascularization: Could Mechanical Puncture Be More Effective than Puncture by Laser?" Tex Heart Inst J. 2000; 27(1): 80–81."" Transmyocardial Laser Revascularization, http://www.emedicine.com/med/topic3575.htm

The Heart-Lung machine
 
An account of the role played by John Gibbon in the development of the heart-lung machine can be found in a 1997 review (1)
.
For those without access to the literature there's a good abbreviated account at:
http://www.todaysengineer.org/2003/Sep/history.asp

John Gibbon began experiments on animals in 1931 to develop a heart-lung machine so that the heart could be opened completely; and found his heart-lung machine could be used in cats. It wasn't suitable for clinical use because it was an experimental design which he had used to identify and attempt to solve many of the problems encountered with extracorporeal circulation, such as achieving sufficient oxygenation and blood flow, and avoiding hemolysis and coagulation. By 1938 he had made great progress but the survival rate was still only 30% (in healthy animals), not sufficient to justify use on humans. He was intending to conduct further work with a larger machine but the outbreak of WW2 interrupted his work. When he resumed his research after the war he worked closely with IBM who built a series of machines to his design between 1949 and 1953.

Between 1949 and 1953 Gibbon and his colleagues made a series of improvement to the new larger IBM machines based on their research using dogs, and eventually achieved 90% survival rates and successful redirection of the whole body circulation through the machine for up to 47 minutes. It was still far from ideal as the mortality rate when used with healthy dogs was still 10% and the length of time available to surgeons was short, about 45 minutes at most. Still, Gibbon decided that the results were promising enough to warrant trails in humans.

The first human patient had been diagnosed with a large atrial septal defect. The model I heart-lung machine performed as expected, but unfortunately their diagnosis was incorrect. The patient had a patent ductus arteriosus wich they were unable to identify and treat in the limited time available, and the patient died. A second atrial septal defect patient was treated successfully using the improved model II machine soon after that. At the same time Gibbon and IBM produced the model III. Unfortunately in 1956 IBM decided to pull out of the medical devices sector and its collaboration with Gibbon came to an untimely end. John Gibbon continued to practice as Chief of Surgery at Jefferson Medical College, though he was discouraged by the poor survival rates in his initial human trials of the heart-lung machine, even though these were primarily due to incorrect diagnosis and the difficulty in completing the operation in the time available rather than any unexpected problems with the machine itself.

A group lead by Prof John Kirklin at the Mayo Clinic designed a new Heart-Lung machine based on the research previously undertaken by Gibbon, which they called the Gibbon-type oxygenator. Prof. Kirklin's team performed a series of studies with the improved heart-lung machine until 9 of 10 dogs survived 40 to 60 minutes of bypass with no discernable ill effects. Death in the nonsurvivor was related to an incorrectly ligated femoral artery. In subsequent experiments, they successfully repaired damaged hearts in dogs (2,3).

With the improved machine they achieved a 50% survival rate in the first 8 patients in 1957 but death due to shortcomings in the heart-lung machine in only one of the four fatalities. It's worth pointing out that the main cause of the high mortality rate in the early human trials of the heart-lung machine, including John Gibbon's own early operations, was not problems with the machine itself but the incorrect preoperative diagnoses or incomplete understanding of the anatomy and pathophysiology of the congenital heart defects that the surgeons were attempting to correct (4). John Kirklin and his team correctly put a great effort into improving preoperative diagnostics which made an equal if not greater contribution to subsequent excellent survival rates than the technical improvements that they made to the heart-lung machine itself.


Of course there were other scientists working on heart lung machines, amongst them Professor Denis Melrose and colleagues at Hammersmith Hospital in the UK who developed a heart-lung machine but whose particular contribution was the development of reversible chemical (Potassium) cardiac arrest with in research using dogs in the 1950's that was subsequently used successfully in humans and is now standard practice in cardiac surgery (5).


What all this shows is that animal studies made an absolutely vital contribution to the early development and later improvement of the heart-lung machine. 

1) Fou A.A "John H. Gibbon. The first 20 years of the heart-lung machine." Tex. Heart Inst. J. 1997;24(1):1-8 PubMed 9068131

2) http://cardiacsurgery.ctsnetbooks.org/cgi/content/full/2/2003/3?ck=nck#THE_DEVELOPMENT_OF_CARDIOPULMONARY_BYPASS

3) Donald DE, Harshbarger HG, Hetzel PS, Patrick RT, Wood EH, Kirklin JW. Experiences with a heart-lung bypass (Gibbon type) in the experimental laboratory: preliminary report. Proc Staff Meet Mayo Clin. 1955;30:113-115. PubMed 14371744.

4) Daly RC, Dearani JA, McGregor CG, Mullany CJ, Orszulak TA, Puga FJ, Schaff HV, Sundt TM 3rd, Zehr KJ."Fifty years of open heart surgery at the Mayo Clinic."

Mayo Clin Proc. 2005 May;80(5):636-40. PubMed 15887431

5) Melrose DG, Dreyer B, Bentall HH, Baker JB. "Elective cardiac arrest."

Lancet. 1955 Jul 2;269(6879):21-2. PubMed 14382605

7) Less than 2% of human illnesses (1.16%) are ever seen in animals.

Examples of animal diseases that are quite similar to commonly occurring human diseases include chronic emphysema in the horse; leukemia in cats and cattle; muscular dystrophies in chickens and mice; atherosclerosis in pigs and pigeons; blood-coagulation disorders and nephritis in dogs; gastric ulcers in swine; vascular aneurysms… in turkeys; diabetes mellitus in Chinese hamsters; milk allergy and gallstones in rabbits; hepatitis in dogs and horses; hydrocephalus… and skin allergies in many species; epilepsy in dogs and gerbils; hereditary deafness in many small animals; cataracts in the eyes of dogs and mice; and urinary stones in dogs and cattle. 

Encyclopaedia Britannica lists over 100 human diseases having a similar naturally occurring animal counterpart. These diseases are found amongst the tiny proportion of the total number of animal species that we have a relatively good knowledge of. They are spread between only 25 species.

The total number of known animal species however is more than 1.2 million.1 Little or nothing is known about the diseases of the vast majority of these species. Given the proportion of human-like illnesses found in the tiny number of animals which we have a relatively good veterinary knowledge of, it is probable that most if not all human diseases will have at least one counterpart somewhere in the animal kingdom.

One only has to wonder how the figure of less than 2% was ever arrived at!

(8) Polio researchers were mislead for years about how we catch the disease because they had experimented on monkeys.

The slightly longer version of the claim is that the development of the Polio vaccine was due primarily to the discovery that Polio could be grown in tissue culture by John Enders and colleagues in the late 1940's.

This claim is very misleading, scientists working on polio in monkeys up to the late 1940's had found out a lot about the Polio virus but they're were seriously hampered by the fact that it was thought that Polio could not be grown outside a living organism, which made it extremely difficult to obtain the quantities of virus necessary for vaccine research. John Ender's breakthrough discovery that polio could be grown in tissue culture enabled scientists to grow large amounts of many different strains of Polio in tissue culture which could then be assessed for their potential as vaccines. What anti-vivisectionists don't point out is that Enders relied on testing in monkeys to verify that the virus was indeed growing and to examine the pathogenicity of different strains (1,2). 

Jonas Salk quickly used Enders technique to develop the killed polio virus vaccine "Salk vaccine", which he tested successfully in monkeys before deciding to take it to human trials (3).

In the end research with monkeys was vital to gaining a correct understanding of the biology of the polio virus. Using monkeys Albert Sabine demonstrated that the polio virus entered the body through the digestive system, and not through the lungs as had previously been thought, a finding that was key to the development of an oral vaccine. Sabin tested many different strains of attenuated Polio virus in hundreds of monkeys and scores of chimps before identifying attenuated strains that were capable of efficiently entering the body through the digestive system and provoking an adequate immune response to protect against the different pathogenic strains of Polio while not causing the disease themselves.  These were the strains that subsequently proved successfully in human trials. Sabine could not have made this advance without the use of monkeys (4).

The true story is that before the discovery of John Enders scientists using monkeys to study Polio were making slow progress, after his discovery scientists using monkeys (and a few chimps) were able to make very rapid progress.

The American Foundation for Biomedical Research has a very interesting account of the role of animal research in the development of the Polio vaccine:

http://www.fbresearch.org/Education/MythPolio.htm

From the initial discovery  by Karl Landsteiner and Erwin Popper than Polio was caused by a virus to the development of the oral polio vaccine it is clear that  animal research played a vital role in every major advance.

1) http://www.news.harvard.edu/gazette/1998/10.08/JohnEndersBreak.html
2) Weller TH, Robbins FC, EndersJF "Cultivation of poliomyelitis virus in cultures of human foreskin and embryonic tissues." Proc Soc Exp Biol Med. 1949 72(1):153-5. PubMed: 15391699

3) http://www.post-gazette.com/pg/05094/482468.stm
4) Sabin A.B. Present status of attenuated live-virus poliomyelitis vaccine.
J Am Med Assoc. 1956 Dec 29;162(18):1589-96. PubMed: 13376323

(9) When asked if they agreed that animal experiments can be misleading 83% of doctors agreed.


However the polling company TNS healthcare who were commissioned to carry out the survey by the Anti-Viv group AFMA (linked to EMP) subsequently stated that:

"The conclusions drawn from this research by AFMA are wholly unsupported by TNS and any research findings or comment published by AFMA is not TNS approved. 

TNS did not provide any interpretation of the data to the client 
TNS did not give permission to the client to publish our data 
The data does not support the interpretation made by the client (which in our opinion exaggerates anything that may be found from the data) 

TNS Healthcare reactive statement, September 2004"


The AFMA poll did not ask doctors directly whether or not they believed animal experiments were relevant to human medicine. A more recent poll released on October 9 2006 demonstrates that the great majority of doctors believe that it is.


http://www.rds-online.org.uk/upload/docs/Main%20survey%20tables_Medical%20Research.pdf


96% of doctors polled agreed with the following statement:

“Animal experiments have made an important contribution to many advances in medicine.”

A further 88% agreed with the statement:

"Safety tests should be carried out on animals before human trials of new medicines are conducted."

The Chairman of the British Medical Association’s Board of Science, Sir Charles George, said this:

“The BMA believes that at present animal experimentation is necessary to develop a better understanding of diseases and how to treat them. However, wherever possible alternative experimental methods should be used.”

AFMA/EMP forget, or perhaps is unaware of the fact, that any scientific experiment can be misleading if it is poorly conceived, performed or interpreted. Those differences noted by him must be borne in mind when undertaking an animal experiment but they do not constitute an insuperable problem.

Interestingly the new poll also says that 93% of doctors agree with the statement: “Medical research can be misleading.”

Medical research encompasses more than just “in vivo” animal experiments and clinical trials using human volunteers. It also includes “in silico” computer modelling of new chemical compounds and “in vitro” cell and tissue tests (animal and human). Any and all of these different areas of research may produce misleading results.

It would be as naïve to imagine that medical research in general is never misleading, as it would be to imagine that animal experiments alone can be so. The only surprise about the response to the last quoted statement is that 7% disagreed!


10) Rodents are the animals almost always used in cancer research. They never get carcinomas, the human form of cancer, which affects membranes (e.g lung cancer). Their sarcomas affect bone and connecting tissue: the two cannot be compared.

This is one of those claims that causes you wonder if those making it have ever done any background reading.  Had they done so they would have realised that rodents get a variety of carcinomas, including renal cell carcinoma, cervical carcinoma and pulmonary (lung) adenocarcinoma.

Hillman G.G., Droz J.P., Haas G.P. " Experimental animal models for the study of therapeutic approaches in renal cell carcinoma" In Vivo. Vol. 8(1):77-80 (1994).

Cowan M.E., Skinner G.R."Cervical carcinoma: an experimental approach" Cancer surv. Vol. 7(3):469-479. (1988)

Malkenson A.M. "Molecular "Comparison of human and mouse pulmonary adenocarcinomas." Exp Lung Res. Vol. 24(4):541-555 (1998).


(11) In America, 100,000 deaths a year are attributed to medical treatment. In one year 1.5 million people were hospitalised by medical treatment.
In this case the myth is not so much in the claim that many deaths can be attributed to medical treatment but rather the implication that animal testing is responsible for these deaths.

The statistic of 100,000 deaths in a year is taken from a 1998 meta-analysis by Lazarou and colleagues1 that examined rates of adverse drug reactions (ADRs) observed in 39 studies undertaken between 1966 and 1996 (1). The methods used in this meta-analysis were subsequently criticised for failing to adequately take into account differences between the 39 studies examined, a failing which may have lead to an over estimation of the number of deaths due to ADRs (2). 

Between 2001 and 2002 Pirmohamed and colleagues analysed admissions to two hospitals in Merseyside, in order to determine if the cause of admission was an adverse drug reaction (3). Their results indicated that ADRs accounted for 6.5% of hospital admissions, and that ADRs may be responsible for up to 10,000 deaths a year in the United Kingdom. The study also found that:

• 95% of ADRs were predictable from the known pharmacology of the drugs (i.e. from animal testing and human clinical data).
• A large majority of ADRs were caused by older drugs.
• About 70% of ADRs were either possibly or definitely avoidable.

The conclusion of the authors was that many ADRs may be preventable through simple improvements in prescribing, for example regular review of prescriptions, computerised prescribing and taking measured to avoid harmful interactions between prescribed drugs, and indeed interactions with off the shelf and alternative medicines.

What these studies do not do is demonstrate a failure of animal testing, since all these drugs have also passed through clinical trials in humans, and most have been in clinical use for decades. In this case to blame animal testing is not just wrong but potentially dangerous, since it might deflect attention from the real steps that need to be taken to reduce the number of deaths and the burden that ADRs impose on the health system. Furthermore the common argument that these drugs had been "shown to be safe" in animal tests is also untrue, the purpose of pre-clinical animal tests is to show that the drug is safe enough to go into clinical trials and to provide information to help design those trials, not to demonstrate safety conclusively.

It is somewhat ironic that the Pirmohamed study identifies aspirin as being identified as a causal agent in 18% of all admissions for ADRs, after all anti-vivisectionists aspirin commonly use aspirin as an example of a drug that is toxic to animals but safe for humans (see myth 4).

References:

1) Lazarou J., Pomeranz B.H., Corey P.N. "Incidence of adverse drug reactions in hospitalized patients: a meta-analysis of prospective studies." JAMA; Vol. 279: pp. 1200-1205 (1998).

2) Kvasz M., Allen I.E., Gordon M.J., Ro E.Y., Estok R., Olkin I., Ross S.D. "Adverse drug reactions in hospitalized patients: A critique of a meta-analysis" MedGenMed 2(2):E3 (2000).

3) Pirmohamed M., James S., Meakin S., Green C, Scott A.K., Walley T.J., Farrar K., Park K., Breckenridge A.M. "Adverse drug reactions as cause of admission to hospital: prospective analysis of 18,820 patients" BMJ Vol. 329: pp. 15-19 (2004)

(12) In the court case when the manufacturers of Thalidomide were being tried, they were acquitted after numerous experts agreed that animal tests could not be relied on for human medicine.


At best this is the result of a quotation out of context at worst an outright lie.l First off they were not aquitted. This is a quote from the pages of the Thalidomide society (see http://www.thalidomidesociety.co.uk). 

"There was neither a sentence nor an acquittal. The Attorneys of the plaintiffs had reached an out of court agreement on compensation of the victims on April 10, 1970. Chemie Grunenthal had agreed to pay DM100 million to the children with malformations attributable to thalidomide."

The animal testing of thalidomide was not comprehensive enough to predict the malformations seen in the children of mothers using the drug. There was no testing of the drug in pregnant mammals, and clinical trial data for pregnant women was inadequate. As the account on Thalidomide on the RDS website shows subsequent testing of the drug in a variety of pregnant mammals (1) demonstrated similar malformations to those seen in humans, and testing in rats lead to smaller litter sizes as foetuses died.

http://www.rds-online.org.uk/pages/page.asp?i_ToolbarID=2&i_PageID=1070
Thalidomide was never approved for the treatment of morning sickness in the United States because a young FDA officer named Frances Kelsey knew from her previous research that drugs could pass through the placental barrier between mother and unborn child and have differing effects in the adult and developing embryo. Her concerns about the lack of data on the effect of Thalidomide on the developing embryo and fetus probably saved thousands of children from deformity.

http://www.fda.gov/fdac/features/2001/201_kelsey.html

Furthermore, this is an example of why the alternatives to animal testing are not good enough on their own. Thalidomide is not toxic to living cells, nor is it a mutagen(It doesn't change genetic code, the children of its victims are unaffected) (1). It would not have been flagged as dangerous in human tests except on pregnant mothers , which would be ethically horrific - even if you want to argue that testing on consenting humans is a preferable model to testing on animals, the embryo has not consented to risk birth deformity. It wouldn't have been flagged on computer models since how it has its teratogenic effect is still disputed, our knowledge of developmental biology is insufficient to build a sufficiently accurate model. While animal tests for embryotoxicity have been greatly reduced by the availability of in vitro tests the example of Thalidomide shows that they cannot yet be replaced completely despite recent advances.

1) Zhu X, Zhang YP, Klopman G, Rosenkranz HS. "Thalidomide and metabolites: indications of the absence of 'genotoxic' carcinogenic potentials."

Mutat Res. 1999 Mar 10;425(1):153-67. PubMed 10082926


13) Blood transfusions were delayed 200 years by animal studies.

Animal experiments over the years 1900-1916 gradually enabled transfusion to become the routine technique it is today.  The idea that blood transfusions could have been successfully performed 200 years previously is nonsense, the necessary knowledge of the immune system and technological capability was just not there in the early 18th century.  The key developments are outlined on the RDS website:

http://www.rds-online.org.uk/pages/page.asp?i_ToolbarID=3&i_PageID=127


Anti-vivs usually assert that animal tests had shown that sodium citrate was toxic in dogs at doses where it is not toxic to humans, this seems odd since citrate is used as an anti-coagulant in canine blood transfusion at about the same concentration as that used in humans (1).  

A passage quoted by an anti-viv on the Pro-Test MySpace quotes the statement:

"In 1916, two members of the Bureau of Chemistry at the US Department of Agriculture (Salent and Wise)conducted tests in animals to try and assess the toxicity of sodium citrate - and found that administered intraveneously, the fatal dose could be as low as 0.4gms per kg body weight of the animal(47). Extrapolated to a 70kg human patient, the results of animal tests would mean that a dose of 2.8gms would be fatal, whereas in vitro findings had shown a suggested dose of 5gms."

On closer inspection the anti-viv claims turn out to be based on a miscalculation on their part when converting from the concentration of sodium citrate in the transfused blood, expressed as a percentage where 1% equals 10 grams per litre, and the overall dose expressed as grams per kilogram body weight.
Richard Lewisohn, who determined the optimal concentration of 0.2% sodium citrate for blood transfusion wrote in 1916 (2) that:

"That my conclusions as to the toxicity of the 1 per cent dose, though derived from a series of animal experiments only, hold good for the human being is very obvious from Brem's experience. Brem administered 1 per cent citrated blood, as suggested by Weil, to nine patients, and came to the conclusion that "Weil's dose is toxic, dangerous and unnecessary.""

This paper also makes it very clear that while Lewisohn used in vitro studies to determine the optimum concentration of sodium citrate to delay blood coagulation he used experiments in dogs to determine the dose at which sodium citrate became toxic, concluding that 5 grams would be a safe dose for an adult human.  This differs greatly to the dishonest version recounted in the anti-viv essay above.

So where does the apparent discordance between the canine and human observations cited in Michael's discussion come from.  The key fact is that Salent and Wise (3) found that depending on the method of administration sodium citrate was toxic to dogs at a dose of 0.4 to 1.6 gram per kilogram body mass.  Based on his earlier studies in dogs Lewisohn used a concentration of 0.2% (2 grams per litre of blood transfused) in his human transfusions, while Luis Agote who performed the first indirect transfusion inn humans used 0.25% (4,5).  Assuming that the average human weighs 70 kilograms this means that if Lewisohn transfused a patient with one litre of blood that patient would receive a dosage of 0.03grams per kilogram body mass, less than one tenth of the lowest fatal dose observed in dogs. 

Taking a look at the anti-viv calculations "administered intraveneously, the fatal dose could be as low as 0.4gms per kg body weight of the animal(47). Extrapolated to a 70kg human patient, the results of animal tests would mean that a dose of 2.8gms would be fatal". The figures don't add up! 2.8 grams for a 70kg patient is only 0.04 grams per kilogram, they're out by a factor of ten. The truth is that the results of the tests in dogs undertaken by Richard Lewisohn predicted very well for his (and Luis Agote's) subsequent studies in humans.

The work of Karl Landsteiner also shows the value of animal research. Karl Landsteiner's celebrated discovery of the ABO blood group was a result of his realization that the cause of the shock and jaundice often seen when blood was transfused from one human to another was due to the same processes that occur when the blood of one species is transfused into another.
http://nobelprize.org/nobel_prizes/medicine/laureates/1930/landsteiner-bio.html
His later discovery of the Rhesus factor, a discovery that was made through research involving rabbits and, you guessed it, rhesus macaques (6). This discovery saved many thousands of lives during blood transfusions and by enabling the prevention of Erythroblastosis Fetalis.
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(14) Despite many Nobel prizes being awarded to vivisectors, only 45% agree that animal experiments are crucial.

This claim, which is supposed to give the impression that 55% of Nobel Laureates don’t agree with vivisection, is probably the most petty of many misleading claims. However to get to the bottom of this claim we must see the source.

The source for this is the anti-vivisection newsletter VIN (issue 2):
"Andrew Blake of Seriously Ill for Medical Research … wrote to all living Nobel prizewinners [sic] [in Physiology and Medicine]. Of these 71 winners, 39 replied. Of the 39 who replied, 31 (80%) agreed that animal experiments were crucial to their work. This was 45% of total living prizewinners."

82% who partook in the questionnaire agreed (or strongly agreed) that animal experimentation was crucial to their work (indeed 32 out of 39). It should be further mentioned that 100% agreed that “animal experiments have been vital to the discovery and development of many advances in physiology and medicine” and 100% agreed that “Animal experiments are still crucial to the investigation and development of many medical treatments”.

SIMR (recently renamed Patients Voice for Medical Advance) is a small group that campaigns in support of medical research.  The fact that over half of the Nobel Laureates responded to the questionnaire sent by a small group that almost none had previously heard of is itself testimony to the value they place on animal research.


The methodology of the anti-viv analysis suggests that if you walk around a high street and ask 100 people if they prefer Winston Churchill or Adolph Hitler and 0 say Hitler, and 30 say Churchill, and 70 ignore you altogether, then we should assume that only 30% of people prefer Churchill to Hitler. You only ever include those who partake in your survey in your statistics. 

Sources:
Andrew Blake’s survey: http://www.simr.org.uk/pages/nobel/nobel_survey.html
VIN’s newsletter: http://www.vivisection-absurd.org.uk/vin02.html

(15) The Director of Research Defence Society, (which exists to defend vivisection) was asked if medical prgress could have been acheived without animal use. His written reply was 'I am sure it could be'.

This question was asked to Dr. Mark Matfield, then Director of RDS.  We asked Dr. Matfield about this quotation and he told us that his full reply had been "I am sure it could be, but it would not be very much progress and it would not happen very quickly."

So what we're seeing here from the anti-vivisectionists is one of their classic tricks, the deliberate misquotation.

