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MICHAEL HEIDELBERGER AS A CARBOHYDRATE CHEMIST 

Michael Heidelberger did not begin his career as a carbohydrate chemist; he 
was gently seduced into it by Oswald T. Avery. Michael was born in New York City 
on April 29, 1588, attended public elementary school, Ethical Culture High School, 
did his undergraduate and graduate studies at Columbia University, and received a 
Ph.D in 1911 in organic chemistry under Marston Taylor Bogert. After a post- 
doctoral year (1911-12) in Ziirich with Richard Willstatter at the EidgenGssische 
Technische Hochschule working on cyclooctatetraene, he returned in the fall of 1912, 
to the Rockefeller Institute, now Rockefeller University, as a fellow and stayed until 
1927, rising to Associate Member. Nine of these years were spent with Walter A. 
Jacobs synthesizing a host of compounds and searching in the Paul Ehrlich tradition 
for magic bullets; one, tryparsamide, proved enormously successful in the treatment 
of trypanosomiasis, African sleeping sickness. 

In the early twenties, he did some work on cardiac glycosides, and then trans- 
ferred to Donald D. Van Slyke’s division and worked on gas and electrolyte equilibria 
in blood. In the course of these studies, he developed a method for the preparation of 
crystalline oxyhemoglobin and had his first introduction to immunolo,v when he and 
Karl Landsteiner, in two classic papers, compared the immunological and solubility 
methods for distinguishing hemoglobins of different species. 

While he was in Van Slyke’s laboratory, Oswald T. Avery and Alphonse 
R. Dochez were studying type-specificity among pneumococci, had used antisera to 
recognize the first three types, I, II, and III, and had shown, as had Hans Zinsser and 
Julia T. Parker, that broth culture filtrates possess type-specificity. Avery would 
come into the laboratory from time to time carrying a vial of dark-brown broth 
concentrate and shake it in front of Michael saying: “The secret of bacterial specifi- 
city is in this vial here! “-Finally, he succeeded. In 1923, a paper by Heidelberger and 
Avery appeared in the Journal of Experimental Medicine [3S (1923) 73-801, entitled 
“The soluble specific substance of pneumococcus”, followed by one by Avery and 
Heidelberger, pages 81-85 on “immunological relationships of cell constituents of 
pneumococcus. ” The polysaccharidic nature of the pneumococcal type-specific 
capsular substance was established. From this moment, carbohydrate chemistry 
played a pivotal role in his research. UntiI leaving the Rockefeller Institute, he and 
Avery, having been joined by Walther F. Goebel, continued to collaborate in puri- 
fying and characterizing the pneumococca1 poIysaccharides as well as the Friedhinder 
Type B polysaccharide (now KIebsiella pneumoniae type B) which cross-reacts with 
Type II anti-pneumococcal sera [J. Biol. Chem., 74 (1927) 6 19-6291. He and Goebel 
isolated an aldobiouronic acid from the type III polysaccharide [.r. Biol. Chem., 74 

(1927) 613-61 S] before vast amounts of similar substances were found in plant gums. 
Leaving Rockefeller in 1927, he went to Mount Sinai Hospital for a year and 

began some work on the typhoid bacillus, whose type-specific antigens were not at all 
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83 (1961) 3056-30591. The structure of the type XIV polysaccharide was studied with 
S. A. Barker, M. Stacey, and D. J. Tipper and found to contain D-glucose, as well as 
D-gdaCtOSe and 2-acetamido-2-deoxy-D-glucose; a partial structure was proposed 
from methylation data. 

Michael retired officially from Columbia University in 1956, but while on 
terminal sabbatical leave he became, in 1955, Visiting Professor of Immunochemistry 
at the newly opened Institute of Microbiology at Rutgers University, where he stayed 
for nine years, and then moved back to New York as Adjunct Professor of Pathology 
at the New York University College of Medicine where he is as active and productive 
as ever. While at Rutgers University, his tenth graduate student, Sergio Estrada-Parra 
from Mexico, completed his Ph.D. dissertation on the structure of the type XVIII 
pneumococcal polysaccharide. Sergio, now Professor of Immunology in the Escuela 
de Ciencias Biologicas, Mexico City, has named his department “The Michael 
Heidelberger Department of Immunology”. 

Since 1956, excluding papers appearing later but on work done at Columbia 
University, Michael has published about 70 papers and is still going strong. The 
names of more than 100 co-authors appear on his 350-odd publications. Although his 
last Ph.D. student finished at Rutgers University, he continues to attract and train 
post-doctoral fellows at New York University. Studies have concentrated on cor- 
relating structure and activity of various polysaccharides from quantitative estimates 
of their cross-reactivity and with the stocks of horse anti-pneumococcal sera prepared 
during the thirties for therapeutic purposes. He continues to publish review articles 
summarizing these studies. He iakes delight in predicting from cross-reactions what 
his colleagues in sugar chemistry will find after months of laborious study. 

Michael has received thirteen honorary degrees, incl&iing five from French, and 
one each from Swedish, Norw+ian, Italian, and Mexican universities, and four from 
the United States, the most recent from his AIma Mater, Columbia University, in 
1974. He has received many awards and medals, among others the L&ion d’Honneur, 
the Leopold II award (Belgian), the von Behring and Lasker Awards, the Pasteur 
Medal of the Swedish Medical Society, and the National Medal of Science. 

Working side-by-side with Michael as I did for four and a half years, as his 
assistant and as a graduate student, was an exciting experience. One had to learn to be 
extremely skillful and precise. I can well remember being watched out of the corner 
of his eye and how our qualitative precipitin and agglutination tests were read by him 
while I recorded the results. In 1936, while I was still a graduate student, Butenandt 
came to visit the laboratory and wanted to see some quantitative precipitin and 
agglutinin determinations. Michael brought him to my desk and left him to watch me 
carry out the procedure-I knew then that my technic was considered satisfactory. 
His laboratory remains an ideal place for a young post-doctoral fehow to learn 
quantitative carbohydrate immunochemistry. 

He has truly founded a school of quantitative immunochemistry, in large part 
growing out of his studies on immunologically specific polysaccharides. One can 
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trace his influence as a line of descent of five or six successive generations of Ph.D. 
students, and even farther with post-doctoral fellows. 

Outside his old laboratories on the eighth floor of the College of Physicians and 
Surgeons a plaque reads: “In these laboratories 1928-1956 Doctor Michael Heidel- 
berger guided the creation of a new scientific discipline: quantitative immuno- 
chemistry. This plaque commemorates the celebration of his eightieth birthday, 
29 ApriI 1968. ” 

ELVINA.KABAT* 
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