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Editorial

Paul Ehrlich: father of three

The antigen is presented to a cell. The cell has on its surface accurate samples of all the
antibodies which it can manufacture. These samples act as receptors for antigens. A particular
antigen selects the appropriate receptor. Antigen-receptor interaction stimulates the cell to
manufacture and secrete antibodies to the antigen. In this description, for cell, read B lymphocyte.
For selection of appropriate receptor, read selection of appropriate B cell. And you have a condensed
but uptodate version of the mechanism of antibody formation. The slightly inaccurate description
given above is not from a student’s answer book, but based on the “side chain theory” of antibody
formation propounded by Paul Ehrlich exactly a century ago (1). How he reached these conclusions
without any tracers or probes is a mystery which can be "explained" only in terms of intuitive leaps
which some rare individuals are specially good at. No wonder, Ehrlich is considered the father of
immunology. For his work on immunology, he shared the Nobel Prize with Metchnikoff in 1908 (2).
The two gaints had worked on different aspects of body defence, and did not acknowledge adequately
the significance of each other’s work. It goes to the credit of the Nobel Prize Committee that they
have often honoured scientists with divergent viewpoints, one more example in the same category
being Golgi and Cajal (3).

Ehrlich’s first love, however, was not immunology, but dyes. He knew that the dyes are organic
compounds, with benzene rings. Cells also have benzene rings. A dreamer that he was, Ehrlich
thought that the similarity should allow him to see structural details better if the cells are stained
with the dyes (4). He played with all sorts of dyes, and all types of cells, specially blood cells. He
developed method=~ for staining which allowed him to distinguish different types of cells in peripheral
blood and the bone marrow. Besides, he developed a simple diagnostic test for paroxysmal cold
haemoglobinuria, studied pernicious anemia and coined the terms megaloblast and normoblast.
Hence Ehrlich is also considered the father of hematology. Little did Ehrlich realise that his two
‘children’ actually had a ‘blood relationship’. When he talked of antibody-secreting cells, he had in
mind «a/l cells of the body. He assigned to lymphocytes, as did many scientists after him, no
significant function.

Ehrlich 1s best known through his third child, chemotherapy. Ironically, he achieved success in
this direction through a series of far-fetched arguments and erroneous theories. Fond of dyves as he
was, he once injected methylene blue into a rabbit. To his surprise, although the dye travelled
through all tissues, it stained only the nerve endings. From this, he argued that methylene blue
could possibly be used as a pain killer. He did inject the dye into some groaning patients but failed
to relieve their pain. Then he came up with a still more imaginative idea on the basis of the rabbit
experiment. Since methylene blue selectively stained nerve endings, there could also be substances
which would kill the microbes which infect man without doing any harm to human tissues. He
called such substances “magic bullets”. This dream of Ehrlich forms the basis of chemotherapy, and
he made the dream come true during his life time. The microorganisms he chose to work on were
the trypanosomes. The reason was that trypanosomes killed one hundred percent of the mice
infected. This made evaluation of “treatment” easier—even if one treated mouse out of several
infected survived, the treatment could be considered beneficial. The method adopted was that of






