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A Biomedical Pioneer 

Otto Folin. America's First Clinical Biochemist. 
SAMUEL MBITBS. American Association for C h i -  
cal Chemistry, Washington, DC, 1989, xx, 428 
pp. + plates. $55; to AACC members, $45. 

Om> Folin (1867-1934) was born in 
southern Sweden, the youngest of 12 sons 
followed by a single daughter. Their father, 
Nils, a tanner described as brilliant but 
unstable, became increasingly unable to sup- 
port his family, who came to depend for 
support on the mother, Eva, a stable person 
of high vitality and a professional midwife. 
Recognizing Otto's promise, his parents 
sent him at 14 to Stillwater, Minnesota, to 
join his brother Axel and other relatives and 
get a better education. 

At the end of his life Folin was professor 
of biological chemistry at Harvard Medical 
School, was famous for developing widely 
used methods for determining important 
substances in blood and urine, and had 
taught a whole generation of medical stu- 
dents and fostered the research of younger 
associates who achieved high eminence. 

Such, in outline, were the first and last 
years of Otto Folin. In this book Samuel 
Meites, a clinical chemist, has written the 
first full-length biography of Folin, covering 
those years and the years between. It is 
clearly based on extensive research. 

Moving from Sweden to Stillwater was 
certainly a difficult adjustment for the boy, 
with the need to master English and to earn 
money to repay his brother, who had ad- 
vanced the money for his passage. Entering 
high school at 19, he completed a four-year 
course in two years, with very good grades, 
and in 1888 he enrolled at the University of 
Minnesota. 

Meites provides an excellent picture of the 
university in that era and of Folin's friend- 
ships and activities there. Choosing to fol- 
low a career in chemistry. Folin entered the 
University of Chicago k t h e  year it opened 
(1892) with many of the buildings still 
under construction. He soon came to know 
Jacques Loeb, eight years his senior, with 
whom he established a lifelong friendship. 
His research, however, was in organic chem- 
istry, under Julius Stieglia, and he was 
Stieglia's first Ph.D. Deciding that he want- 
ed to enter the new field of physiological 
chemistry, which scarcely existed as yet in 
the United States, Folin realized that he 
must go to Europe for further training. 

For the years in Chicago and Europe, 

spondence between Folin and Laura Grant, 
who was later to become his wife. The 
letters as quoted by Meites give an attractive 
picture of both of them, showing deep 
affection and much good sense in facing 
difficult situations. In Euro~e  Folin went 
first to Sweden to revisit his family and 
worked with Olof Hammarsten, the fore- 
most Swedish physiological chemist. Soon, 
however, he moved on to Germany, the 
center of activity in the field, working first 
with Ernst Salkowski in Berlin and later 
with the eminent Albrecht Kossel in Mar- 
burg. He evidently had a prodigious capaci- 
ty for work; in the two months he spent in 
Berlin he greatly improved a difficult analyt- 
ical method for uric acid, and the resulting 
paper was published under his name only. 
Hi comments to Laura about his mentors 
are shrewd and often sharp, though his most 
biting criticism is directed toward the distin- 
guished Willy Kiihne in Heidelberg and his 
younger associate R. H. Chittenden of Yale, 
who became the first professor of physiolog- 
ical chemistry in the United States. Kiihne 
and Chittenden's work dealt with break- 
down of proteins by enzymes into smaller 
products called albumoses. Folin did some 
work along the same lines and concluded 
that their work was fallacious. Chittenden. 
he wrote, "seems to be a man totally inno- 
cent of all exact scientific ideas, and what is 
more, does not even seem to be aware of his 
own limitations" (p. 88). At the same time, 
as a young man in search of a job, he was 

"Otto F o h  in the 1920s, lecturing on a favorite 
topic. Blackboard: 'Explain the metabolic origin 
of creatine.' " [From Otto Folin: America's First 

Meites has been able to draw on the corre- Clinical ~iochemist]  
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writing to Chittenden, among others, to 
explore possible openings. One may add 
that Folin's judgment about albumoses was 
correct; the work led nowhere as an ap- 
proach to understanding the structure of 
proteins, though Kiihne &d other work that 
was important. 

On his return to Chicago there was a 
difficult wriod when F o l i  had no satisfac- 
tory job; this ended with a year, just after his 
marriage, at West Virginia University in 
Morgantown, where he discovered a gifted 
student, Philip A. Shaffer, who was to be- 
come a distinguished biochemist and a close 
friend. Then Folin went, for seven years, to 
the McLean Hos~iGd near ~ostonr a well- 
known psychiatric institution, where he de- 
veloped methods for analysis of important 
constituents of urine. The hope that patterns 
of urinary excretion might throw light on 
mental disease was not M e d ,  but Folin's 
contributions to auantitative biochemical 
analysis were impressive. Harvard was look- 
ing for a suitable person to become the first 
professor of biological chemistry at the med- 
ical school. and Folin was chosen. There he 
remained, working indefatigably, for the 
rest of his life. 

Folin's great work continued to be the 
development of sound and convenient ana- 
lytical methods, and increasingly he concen- 
trated on colorimetric methods. Those were 
the days of visual colorimetry; photoelectric 
techniques were far in the future, and one 
had to match color intensities by eye. The 
newer methods reauired far smaller akounts 
of material, making it possible to do routine 
analysis of blood, which was far more im- 
oortant than urine. F o l i  had numerous co- 
workers, of whom two were specially impor- 
tant: first Willey Denis, a woman of out- 
standing ability and energy, and later Hsien 
Wu from China. The Folin-Wu svstem of 
biochemical analysis became standard for 
years. Wu later returned to China and did 
distinguished research at the Peking Union 
Medical College, but came back to America 
after the Communists took over. The Folin- 
Wu room at Harvard Medical School con- 
tains an excellent portrait of Folin, with his 
calorimeter beside him. 

Folin's only conceptual contribution to 
biochemistry proved- illusory: namely his 
idea that there were two kinds of metabo- 
lism, exogenous and endogenous. The latter 
was supported to proceed steadily, at a 
constant rate, independent of diet and activi- 
ty. Although this scheme was taught, espe- 
cially in many American medical schools, for 
about 30 it was swept away when 
Rudolf Schoenheimer and his associates at 
Columbia began to use isotopic labeling in 
metabolic studies about 1935. Folin's ana- 
lytical methods, however, had an immense 
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influence, and he was a devoted teacher. 
Eminent biochemists grew up in his depart 
ment. In addition to those already men- 
tioned, the most notable were J. B. Sumner, 
who later was the first to crvstallize an 
enzyme, urease, and Cyrus Fiske, who, with 
his gifted collaborator Yellapragada Sub- 
barow, discovered phosphocreatine and 
adenosine triphosphate; the latter was dis- 
covered independently by Karl Lohmann in 
Germany, who has generally, but unfairly, 
received most of the credit. 

In addition to the main text Meites has 
provided, in 60 pages of small print, a 
detailed studv of the chemistrv of Folin's 
analytical methods and procedures. Most 
readers will skip this, but it is there for those 
who have occasion to use it. The most 
serious deficiencv in the book is the lack of 
an index, which is badly needed to trace the 
various characters who appear and reappear. 

This book provides a helpful complement 
to the recent biography of Walter B. Can- 
non (to 1917) by Saul Benison, Clifford 
Barger, and Ellin Wolfe (Harvard Universi- 
ty Press, 1987). Cannon and Folin worked 
closely together for a quarter century, in the 
teaching of first-year medical students, in 
matters-of educational policy, and occasion- 

ally in research. It is good that we now have 
studies of both of them. 

JOHN T. EDSALL 
Department of Biochemistry 

and Moleculav Biology, 
Havvavd Univevsity, 

Cambvidge, M A  02138 

The Technological Past 

Nuts and Bolts of the Past. A History of 
American Technology, 1776-1860. DAVID 
FREEMAN Him. Harper and Row, New York, 
1988. xii, 308 pp., illus. $18.95. 

Historians of technology have reason to 
rejoice that there is an apparently broad and 
deep popular interest in their subject. The 
subject is intrinsically interesting, and there 
is a growing realization that it may even 
have important potential public benefits: 
that technology assessment should include a 
historical dimension and that "technological 
literacy" might be better served by a course 
in the history of technology than yet another 
in mathematics or "how things work." 

There is as yet, however, only a corporal's 
guard of professionally trained historians of 

technology, and most of them have not 
ventured into the problematic waters of 
addressing the public on their subject. The 
public's interest in the field therefore is met, 
if at all, by popularizers who, at their worst, 
treat the hardware as a black box and perpet- 
uate and elaborate myths about the person- 
alities and institutions that are the other 
parts of the technological enterprise. 

David Hawke's Nuts and Bolts of the Past is 
the latest in this sorry genre. The 262 pages 
of text are divided into 42 subsections, one 
treating "the founding fathers," another the 
sewing machine, yet another the Franklin 
Institute. Each chapter is typically based on 
one or two scholarly articles (perhaps a book 
in some cases) salted with some popular 
works of a previous generation and a smat- 
tering of published contemporary sources. 
The book represents no attempt at original 
research. 

Nor does it offer new insights. Despite his 
clear dependence upon a few excellent recent 
studies, Hawke takes from them details rath- 
er than interpretations. The analytical con- 
tribution of the book is that some leading 
American technologists were "dirty finger- 
nail people" and others were "song-and- 
dance men," that is, some inventors were 
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Large Marine Ecosys tems 
Edited by Dr. Kenneth Sherman, Director, 
Narragansett Laboratory, Hational Oceanic and 
Atmospheric Administration, and 
Dr. Lewis M. Alexander, Director, Center for 
Ocean Management Studies, University of 
Rhode lsland 

Large marine ecosystems (LMEs) are being subjected to in- 
creasing stress from industrial and urban wastes, aerosol con- 
taminants, and heavy exploitation of renewable resources. This 
book is a state-of-the-art review of effective means for measur- 
ing changes in populations and productivity, physical-chemical 
environments, and management options for LMEs. For the first 
time, this volume treats LMEs holistically as regional manage- 
ment units by bringing together the all too often fragmented 
efforts to optimize ocean resources. 3 19 pp., 1986. 

$31.85; AAAS members $25.50 (include 
membership number from Science). 
Order from: Westview Press, Dept AAAS, 5500 Central 
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Add $2.50 postage and handling for the first book 
ordered; 75C for each additional book. 

Published by Westview Press for AAAS 
i A 

SCIENCE, VOL. Z++ 




