What are the assumptions underlying the use of animal testing in assessment of possible human toxicity risks? Are they justified? 


There are many assumptions made when using animal testing in assessment of human toxicity risks.  Toxic effects are assumed to be on the same range with humans and animals even though the human may be a lot bigger than the animal being studied.  This is because on body weight scale, humans are on average more vulnerable than animals by a factor of time.   Anything that is carcinogenic in animals is carcinogenic in humans, although vice versa is not the case necessarily.  High doses are necessary and valid to evaluate whether there would be an effect in humans.  Since population studies in labs tend to be small it is felt that it is necessary for large doses to be looked at to obtain a statically valid result.  I don’t think this argument is really justified since you won’t know whether there would or would not be a response at a low dose.  The use of genetically engineered mice, also known as knockout or transgenic mice, to relate toxicity to susceptible human populations such as people with asthma, cystic fibrosis, and other diseases.  

There are a lot of problems with animal models.  One concerns treatment of the animals being experimented on.  There are now many other alternatives to animal models such as different types of biomarkers.  I found a few sites that deal with critique of animal testing.  Here is one good site.

http://www.mrmcmed.org/crit2.html
It basically talks about many problems with animal models for toxicity.  It discusses problems with LD50 testing and skin testing for toxicity.  It states “Draize eye irritancy test, in which unanesthetized rabbits have irritant substances applied to their eyes, yields results that are inherently unreliable in predicting human toxicity.69 Humans and rabbits differ in the structure of their eyelids and corneas as well as their abilities to produce tears.  Indeed, when comparing rabbit to human data on duration of eye inflammation after exposure to 14 household products, they differed by a factor of 18 to 250.70  A battery of in vitro tests would be less expensive and likely more accurate than the Draize test”

Problems with the LD50 include not taking into account factors of animals being studied such as different variants such as an animal's age, sex, weight, and strain can have a substantial effect on the results, laboratories often obtain widely disparate data with the same test substances.65,66  In vitro tests could potentially completely replace the LD50.

It also states cancer testing with animals is very unreliable.  “Of 19 known human oral carcinogens, only 7 caused cancer in nonhuman animals using the standard NCI protocol.”

It also states that in vitro testing would be a better alternative and more accurate to animal models.  

There are also a lot of other arguments debunking animal testing as unreliable due to the many physiological differences between animals and humans.  

This site lists alternatives it feels as better alternatives to animal models for toxicology testing

http://www.dlrm.org/campaigns/eutests.htm
Some alternatives it lists include:

- human blood and tissue samples;
- epidemiology;
- in vitro toxicology;
- molecular toxicology;
- computational modeling;
- physicochemical techniques;
- structure-activity relationship

Based on what I have been reading I believe a lot of the animal toxicology studies assumptions are too generalized to be used for humans and alternative models for toxicology seem to be the more accurate way to figure out toxic effects. Some of the alternatives listed above can be used instead of animal models to determine toxic effects and could be more accurate.  
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