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When drugs are tested on animals, there are both economic and humane grounds for using

as few animals as possible. The more the experimental animals vary in their response to the
test-drug, the more animals we have to use to get a statistically representative sample. From

this it follows that, if we can make the animals more uniform in their response fewer of them

are needed in the experiment.
It used to be thought that if the animals are kept in a uniform environment, however uncom-

fortable or socially disturbing, they will show more uniform responses. In the 1950s, Chance

discovered that “the size of the variance is related to the exact nature of the conditions,” and
that the better the conditions for the animals’ well-being—in housing, treatment and social

situation—the lower the variance. He was led to this discovery by an awareness that, just as in

human psychosomatic medicine, environmental conditions affecting the behavior of animals
will automatically also affect their physiology. Here are some examples:

In 1956, Chance reported the results of a study investigating the test response of immature

female rats to the sex hormone serum gonadotrophin. The variation in ovary weight (the test
response) was greater if the cages were small and cramped, if there was frequent disturbance

by changing cages and cage-mates, and if the rats were caged either singly or in groups larger

than two (with the floor area per rat roughly constant). These results led him to reexamine his
own 1946-47 studies of the toxicity of certain drugs for mice, and Chen’s 1943 studies of the

potency for mice of certain other drugs. In both cases, Chance (1957a) found notable effects of

environmental conditions on the variance of the animals’ test-responses, though both Chen
and he himself had failed to notice this at the time when they conducted the studies. In 1962,

Chance’s colleague John Mackintosh reported a study of the responses of male mice to a

barbiturate anaesthetic, and he showed that the variance of the response was greater if the
animals were caged either singly or in groups of eight than if they were caged in pairs.

Some of these findings can be understood in terms of known aspects of rodent behavior—for

instance, a preference for familiar surroundings, and a failure to form stable social hierarchies
when caged in too large numbers (Chance & Mead 1955; Chance 1957b, 1964; Grant &

Chance 1958; Silverman 1978; Cooper & Hendrie 1994).
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Evidently, then, if animals are being kept in a physical and/or social environment that is less

than optimal for their well-being, they will vary more in their test-responses, and so more of

them will have to be used in the tests. But this is not all. Uncomfortable, species-inappropriate
and distressing situations also have psychosomatic physiological effects which must disturb

any experimental results, and will thus make tests unreliable when repeated or performed in

different laboratories. Surveying the literature as early as 1957, Chance was able to find strik-
ing examples of this:

*The incidence of cancer in mice is related to the numbers of animals in a cage.

*Blood cell levels in mice are altered by disturbing sounds.
*Crowding increases the susceptibility of rats to tuberculosis.

An overwhelming mass of such evidence is available (Clough 1982; Fox 1986; Claassen

1994).
The lesson to be learned from all this is unmistakable: If we use ethological sophistica-

tion to provide laboratory animals with the very best physical and social environmental con-
ditions for their well-being, we need to use fewer of them in research experiments or routine
tests, and our results will be accurate and reliable.
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