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Part I – The Rabbit Island Experiment
Imagine that it is 1874 and you have just been diagnosed with consumption, which we now call tuberculosis. " at’s 
what happened to Edward Livingston Trudeau. A few years earlier, he had nursed a brother who ultimately died of the 
disease. Now, he had a fresh doctor’s degree, a young wife, a new baby, and a terrible problem—a diagnosis that, in his 
time and place, was often a death sentence. 

Dr. Trudeau knew all too well that a large number of people diagnosed with consumption ultimately died. Crowded 
together in cities like New York, where he was living with his young family, were tens of thousands of immigrants 
who were very glad to have their back-breaking factory jobs, but came home each night to inadequate housing, food, 
ventilation, sanitation, and little or no leisure or relaxation time. Consumptives labored for as long as they could draw 
breath as the bacterial infection in their lungs worsened and spread, eroding blood vessels and causing bleeding and 
poor oxygenation, or causing the lungs to # ll with $ uid until the su% erer might literally drown. Finally, exhausted 
consumptives would retire to their dank, crowded apartments to be nursed by their families until they died. Often 
family members would themselves become infected from their close contact and constant inhalation of organisms 
expelled by their sneezing, coughing, bleeding loved one. 

E.L. Trudeau, however, was not poor, nor was he a member of the factory-worker class. He decided to travel to a place 
where he had spent a lot of time as a boy and a young man, the Adirondack Mountains of upstate New York. " ere he 
could rest a bit, think, take long walks in the open air, and make a plan.

Dr. Trudeau’s condition worsened during the arduous trek north by rail and carriage. In fact, the young man was so 
frail and sick that he had to be carried into the house of an Adirondack outdoorsman and wilderness guide. But a 
remarkable thing happened. Dr. Trudeau began to feel better. In time, he could hike and hunt and enjoy life with his 
friends. He resumed his correspondence with doctors and scientists. He sent for his wife and child, and began to build 
a medical practice in the distant little outpost of Saranac Lake. And he began to think about the cause and cure of 
what more and more scientists called not consumption, but tuberculosis.

In the 19th century, a portion of the medical community believed that diseases like consumption were caused by 
an unfortunate combination of bad “family blood” (after all, the poor were certainly not well-bred, and they were 
more likely to become sick and to die early) and mysterious causative agents as ill-de# ned as dank conditions, bad 

“humours,” obnoxious smells, and miasmas. But, in 1882, Robert Koch demonstrated to most of the scienti# c 
establishment’s satisfaction that the tiny bacterium Mycobacterium tuberculosis (MTb) caused the disease known as 
consumption. Moreover, he could grow pure cultures of the # nicky MTb and infect cells of experimental animals, 
and ultimately the animals themselves, causing the disease. Koch said: “If the importance of a disease for mankind is 
measured by the number of fatalities it causes, then tuberculosis must be considered much more important than those 
most feared infectious diseases, plague, cholera and the like. One in seven of all human beings dies from tuberculosis. 
If one only considers the productive middle-age groups, tuberculosis carries away one-third, and often more.” Koch’s 
work, along with Louis Pasteur’s, led to the more general “germ theory of infection,” which stated that infectious 
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diseases were caused by germs, which was the name given to the microscopic organisms (we know them now as viruses, 
bacteria, fungi, and parasites) that cause disease in people and animals.

Dr. Trudeau had followed Dr. Koch’s work with interest. He worked hard to learn how to culture MTb organisms, and 
was the # rst to do so in the United States. Intrigued by the correlation between healthy outdoor lifestyle and e'  cient 
anti-tubercular defense in his own case, he devised a simple experiment. " e experiment spoke to both the MTb 

“germ” as sole causative agent of tuberculosis and a possible therapy for the disease. " e experiment was described in 
his 1886 paper, “Environment in its Relation to the Progress of Bacterial Invasion in Tuberculosis.” " e following is an 
excerpt from that paper.

First. What results ensue when both bacillary infection and unhygienic surroundings are made to 
coexist in tuberculosis?

Second. Are unhygienic surroundings when every known precaution has been taken to exclude the 
bacillus su'  cient of themselves to bring about the disease?

! ird. Is bacillary infection invariably progressive in animals placed under the best conditions of 
environment attainable?

Experiments.—Fifteen rabbits were made use of and divided in three lots, each set of animals 
being placed under conditions best adapted to answer in the results noted [in] the three questions 
already referred to.

Experiment No. 1. Five rabbits were inoculated in the right lung and in the left side of the neck 
with # ve minims of sterilized water in which was suspended a su'  cient quantity of a pure culture 
(third generation) of the tubercle bacillus to render the liquid quite perceptibly turbid. " e needle 
of the Koch’s inoculating syringe was inserted subcutaneously on the left side of the neck and in 
the third intercostal space to a depth of thirty millimetres on the right side. " ese animals were 
then con# ned in a small box and put in a dark cellar. " ey were thus deprived of light, fresh air 
and exercise and were also stinted in the quantity of food given them while being themselves 
arti# cially infected with the tubercle bacillus. 

Experiment No. 2. Five healthy rabbits were placed under the following conditions: A fresh hole 
about ten feet deep was dug in the middle of a # eld, and the animals having been con# ned in a 
small box with high sides but no top, were lowered to the bottom of this pit, the mouth of which 
was then covered with boards and fresh earth. " rough this covering a small trap door was cut 
which was only opened long enough each day to allow of the food, consisting of a small potato to 
each rabbit, being thrown to the animals. So damp was the ground at the bottom of this pit that 
the box in which the rabbits were con# ned was constantly wet. " us these animals were deprived 
of light, fresh air, and exercise, furnished with but a scanty supply of food while breathing a chill 
and damp atmosphere, though free from disease themselves and removed as far as possible from 
any accidental source of bacterial infection. 

Experiment No. 3. Five rabbits having been inoculated in precisely the same manner as the animals 
in the # rst experiment, were at once turned loose on a small island in June, 1886. It would be 
di'  cult to imagine conditions better suited to stimulate the vitality of these animals to the highest 
point than were here provided. " ey lived all the time in the sunshine and fresh air, and soon 
acquired the habit of constant motion so common in wild animals. " e grass and green shrubs on 
the island a% orded all the fresh food necessary and in addition they were daily provided with an 
abundant supply of vegetables. " us, while arti# cially infected themselves they were placed in the 
midst of conditions well adapted to stimulate their vital powers to the highest point attainable.
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2. Use your results to write an overall conclusion to the Rabbit Island Experiment. Also develop an answer to each 
of Dr. Trudeau’s questions. 

3. Do Dr. Trudeau’s results support the germ theory of infection? Why or why not?
4. What do the data suggest might be good environmental conditions for tuberculosis patients? 
5. What might be the e% ect of crowding on e% ective exposure rate of individual animals to MTb? (Hint: Would 

you rather board an airplane for a 3-hour trip where 2 out of 300 passengers had the $ u or board an airplane 
where 200 out of 300 passengers had the $ u?)

Dr. Trudeau’s little experiment had a big impact on medical thinking at the time. His experiment o% ered a rationale 
for opening his Adirondack Cottage Sanitarium, which o% ered rich and poor alike a regimen of abundant nourishing 
food, lots of sunlight, plenty of rest, and as much fresh air as a person could tolerate. Hundreds were helped, and 
many similar establishments were opened. 

Perhaps the experiment was so successful because of the care with which Trudeau had designed its components. It is 
important to identify an interesting and potentially approachable question or set of questions before undertaking an 
experiment. But it is just as important to devise a clever experimental design. 

When we design an experiment, we choose the treatments that will be received and we control or manipulate them in 
appropriate ways. " ese treatments or manipulations are the independent variable(s). " e observed or measurable dif-
ferences in outcome for the treatment groups are the dependent variable(s). Suppose I want to know how much sunlight 
is needed to produce the sweetest oranges? Based on what I know about sunlight and photosynthesis, I hypothesize 
that the greater amount of sunlight an orange plant gets, the sweeter the juice of the orange. To investigate whether 
this is true, I might place one group of plants in the sun for 2 hours per day, another group for 4 hours per day, and 

Figure 1. Analyzing the Rabbit Island Experiment

Questions
1. " e data from the experiment Dr. Trudeau describes is shown below in Figure 1. Graphs like Figure 1 are called 

survival curves. Write a narration of the # gure describing the results of the experiment. Explain why the rabbits 
are emaciated in groups 1 and 2. (Please note: What Dr. Trudeau called Experiments 1, 2, and 3 are more like 
what modern scientists would call treatment groups 1, 2, and 3, and that terminology is used in Figure 1.)
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another group for 8 hours per day. At the end of the experiment, I could test for the amount of sugar in the juice of 
the oranges. " e amount of time in the sun is the independent variable. " e sugar in the juice is the dependent variable.

Questions
6. What is the dependent variable in the Rabbit Island Experiment? Also, list all of the independent variables you 

can think of in the experiment. (Hmm, maybe Dr. Trudeau’s experiment was not so simple after all!)
7. Note: ! is exercise is to be done at home. Often, scientists like to hold all conditions constant except one. Just 

varying one thing at a time makes it easier to analyze the results. Select any one of the independent variables 
you have listed above and design an experiment similar to Dr. Trudeau’s. State your experimental question, i.e., 
what are you trying to # nd out. Formulate a hypothesis. " en decide upon and write out a description of how 
you will manipulate your treatment groups (there needn’t be three; you could have two, or four—just design a 
good experiment!), and then imagine the possible outcomes, assuming survival is the dependent variable. Now 
generate two survival curves based on those imagined outcomes—one that supports your hypothesis and one 
that does not.

8. We respect Dr. Trudeau and all those earlier scientists who did the best they could within the contemporary 
understanding of the problem they addressed and utilizing the materials and technology they had at hand. 
Modern-day biologists like to talk about resistance/susceptibility genes and patterns of inheritance, rather than 
family blood. " ey think about infectious disease in terms of microbes and pathogenicity, rather than speaking 
of bad humors. " ey have identi# ed vitamins and other nutrients that are abundant in some foodstu% s 
and lacking in other that are essential for optimal immune function. Without the bene# t of such modern 
formulations, Dr. Trudeau, by a disciplined application of scienti# c curiosity and careful, clever methodology, 
shed light on each of these concerns, light that helped to illuminate the minds of scientists who came after. Still, 
a look at his original paper leaves us wondering, were the rabbits genetically identical? Probably not! Why? Were 
they all of the same sex and age? Couldn’t he have given the animals kept on short rations just a smaller amount 
of the same varieties of food available to the animals fed abundantly—after all, there might be some important 
nutrient missing in potatoes. In light of the title of the paper, why not measure bacterial numbers in the rabbits 
on post mortem rather than just survival time? (In a subsequent paper, he did exactly that.) Once you start 
critiquing an experiment from 100 years ago, or 10 years ago, or sometimes even last year, it’s hard to stop. Can 
you think of anything else you would have changed about the Rabbit Island Experiment?

9. Suppose you were the Mayor of New York City in the 1890s/early 1900s and were convinced by Dr. Trudeau’s 
experiments that in your city a transmissible bacterium was causing tuberculosis and that poor living conditions 
and inadequate diet were adversely a% ecting the ability of hundreds of people to # ght the infection. What sort 
of public policies might you try to enact in order to combat the public health menace? What obstacles might 
you encounter?
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