Figure 31.4 The Discovery of Specific Immunity
In this ground-breaking study, Behring and Kitasato demonstrated for the first time that factors, now known as antibodies, are produced in blood serum, and these factors are responsible for immunity against a specific disease. Working with tetanus and diphtheria, nonlethal doses of the toxin were injected into rabbits or guinea pigs. When a lethal dose was then injected days later, the previously exposed individuals remained healthy, whereas control individuals without previous exposure to the toxin became sick and died. Further, the most important discovery was that serum from the immune individuals could then instill immunity in individuals that had never been exposed to the toxin. The researchers demonstrated what is now known as passive immunity by taking serum from immune individuals and then injecting the serum into unexposed individuals. When these individuals were then exposed to lethal doses of toxin they remained healthy, whereas control individuals who had not received the serum died. The researchers also demonstrated that these serum factors were specific, such that they provided immunity for one specific type of toxin. This work paved the way for the development of vaccinations against specific diseases by inducing antibody production. The very first Nobel Prize in physiology or medicine was awarded to Behring for this important contribution to science.
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