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LAFAYETTE BENEDICT MENDEL

1872-1935

BY RUSSELL H. CHITTENCEN

To write a biographical sketch of a man in such a way as to
make clear what manner of man he was, what the character
and extent of his accomplishments, and his degree of useful-
ness in the scientific world, is a somewhat difficult task especially
when the one who essays such a task has been his close asso-
ciate for forty years or more, and where there is a certain fixed
limit to the number of words to be used. Where such a degree
of brevity is called for, there must of necessity be careful selec-
tion with exercise of good judgment, while the many years of
intimate relationship, though affording clear insight into char-
acter and activities, may lead to a somewhat biased impression.
However this may be, the following sketch will, I trust, give
a fair picture of the man and his work.

Lafayette Benedict Mendel was born in Delhi, New York, on
February 5, 1872, his parents having come to this country from
Wiirttemberg, Germany. The father, Benedict Mendel, was
born in Aufhausen, March 4, 1833, and came to the United
States in 1851, settling eventually in Delhi where he was a mer-
chant from 1862 to his death in 1907. The mother, Pauline
Ullman, was born in Eschenau, February 22, 1844, and came to
this country in 1870, being married to Benedict Mendel that same
year. Of this marriage there were two children, Lafayette and
a younger brother who was frail and who died in 1901.

To Lafayette there must have been transmitted all the mental
power and strength of character possessed by the parents, for
he was unusually precocious, developing very early a fondness
for study and an ability to assimilate knowledge which led to
rapid progress, so much so that he presented himself at New
Haven for the Yale preliminary examinations in Latin, Greek,
and mathematics at the early age of fourteen. His training was
at Delhi in the local school, the Delaware Academy, where he
completed his preparatory studies and took the final examinations
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for Yale College in June, 1887. Prior to entering Yale, he went
to Albany for a competitive examination through which he hoped
to win a state scholarship. In this he was successful, gaining
not only a scholarship but confidence in his ability to compete
with others older tha/i himself.

Throughout his undergraduate course in Yale College he main-
tained a fine record for scholarship, graduating with the degree
of B.A. in 1891, the youngest man in his class, nineteen years and
five months, his senior appointment being a Philosophical Ora-
tion, with Phi Beta Kappa standing. During his undergraduate
course his studies were largely the classics, economics, and the
humanities in general, with only a limited attention to the
sciences.

Although the baby of the class, he nevertheless gained wide
recognition from his classmates not only for his intellectual keen-
ness, but also because of his winning personality coupled with
a measure of good sense and with broad interests tokening a
maturity of mind far beyond what would be expected in a youth
of his years. In this undergraduate period he showed many of
those characteristics which contributed so largely to the success
of his scientific career. Not easily swayed by the currents of the
moment he was prone to think things through and form his own
judgment quite independent of the prevailing sentiment. This
habit of thoughtful consideration of all sides of a problem was
a striking indication of his mental independence and led many
of his classmates to prophesy that young Mendel would go far, a
feeling more than justified by later events. As one of his class-
mates wrote of him in later years, "Destined from the first to be
a scholar, as rare then as now, he had his goal, and those who
knew him well realized that he would never let anything stand
in the way of attainment. Always friendly, he had little time
for general conversation. He rigidly adhered to a simple mode
of life to avoid distractions. Self-denying, he acquired self-
control. Idealistic by nature, he developed spiritual values while
devoting his entire life to a search for truth. Tolerant, without
prejudice, untrammeled by the ideas of others, he approached
his problems with originality and an open mind."

Having completed his undergraduate course and with a grad-
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uate fellowship awarded for his successful accomplishments, he
returned to Yale in the fall of 1891 and entered the Sheffield Sci-
entific School to take up the study of physiological chemistry with
the writer. He had had some physics and chemistry and so was
prepared in a way for the work that lay before him, but he was
lacking experience in experimental work and found difficulty at
first in grasping the full significance of the experiments he was
called upon to perform and the proper interpretation of the
results obtained. Trained as he was in the study of the printed
page with general acceptance of the statements presented, it was
not easy to adapt himself to a laboratory procedure where he
must collect the facts for himself and then reason out their sig-
nificance. Difficulties of this character, however, were soon
overcome and he made such rapid progress in his studies, with a
thesis that had sufficient merit to be given a place in the English
Journal of Physiology, that he was awarded the Ph.D. degree in
1893. The following year he became my assistant in the Shef-
field Laboratory of Physiological Chemistry, followed soon by
his appointment as instructor, thus beginning his long term of
service as a teacher in the subject to which he had decided to
devote his life. During the college year, 1895-96, he was granted
leave of absence, the time being spent at the University of Bres-
lau with R. Heidenhain and at the University of Freiburg with
E. Bauman in research work with these two eminent physiolo-
gists. In 1897 he was given the rank of assistant professor in the
Sheffield Scientific School and in 1903 he was advanced to the
position of professor of physiological chemistry with membership
in the Governing Board of the Sheffield Scientific School.

This somewhat rapid advancement was fully justified by his
accomplishments, both as a teacher dealing with undergraduate
and post-graduate students, and by his activity in the field of
chemico-physiological research. During all this period, indeed
up to the writer's retirement from active service in 1922, Mendel
took an increasing share in the responsibilities of the steadily
growing Department of Physiological Chemistry in the Shef-
field Scientific School and after the above date he became the
head of the department. In 1921 with the changes incidental to
the reorganization of the University, he was appointed Sterling
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Professor of Physiological Chemistry in the University, with
membership in the faculties of the Graduate School and the
School of Medicine, as well as the Sheffield Scientific School,
thus binding the Department of Physiological Chemistry more
closely to all schools of the University where this branch of
science could be of service. His responsibilities were thereby
broadened, but he met all the requirements of the new position
with increasing success, as testified by the growth in numbers of
graduate students coming from other universities throughout
the country and indeed from foreign countries, as well as by the
greatly increased activity in research.

Dr. Mendel was a born teacher, strengthened by years of
hard study and profound thinking. He loved teaching and this
phase of his life work he pursued with a wholehearted enthu-
siasm which he communicated to his students, arousing in them a
deep interest in their work. He was gifted with the power of
presenting even the more difficult subjects with which he had to
deal in a most lucid manner and in language both forceful and
readily understandable. But beyond all this he was endowed with
qualities that aroused the interest and devotion of his students.
As one of his former pupils, now professor of physiological
chemistry in a mid-western university, wrote shortly after Men-
del's death, "To his students Professor Mendel was more than a
distinguished scientist and a great teacher. Somehow, he di-
rected the aspirations and broadened the perspective of those who
came under the charm of his personality. He was not content
merely to impart facts to, or to perfect the scientific technic of
those about him. These things he did, but in addition he im-
planted ideals—ideals of tolerance, unselfishness, intellectual
loyalty and service. . . . His students saw him as the personifi-
cation of the ideals which they admired. They caught his spirit;
and determined, perhaps unconsciously, to 'carry on' in his
way. Because of these attributes so difficult to describe and yet
none the less real, Mendel won and retained the confidence, the
respect, and the devotion of his pupils. He became their guide and
counselor." The many students trained under his inspiring guid-
ance now holding university positions of importance in the field
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of physiological chemistry throughout the country constitute a
living testimonial of his wise leadership.

With such a personality added to his broad knowledge and
sound judgment, Mendel, approachable, gracious, magnetic, was
quite naturally called on during his years of active service to give
aid in many projects of a scientific nature. Thus, he served on
the Board of Directors of the Russell Sage Institute for Pa-
thology ; he was long a member of the Council on Pharmacy and
Chemistry of the American Medical Association; he was the
first president of the American Institute of Nutrition; succes-
sively treasurer, vice-president, and president of the American
Society of Biological Chemists; member of the Educational Ad-
visory Board of the John Simon Guggenheim Medical Founda-
tion ; councillor of the American Home Economics Association;
one of the Commission on Medical Education; a member of one
of the sub-committees of the White House Conference on Child
Welfare and Development; research associate of the Carnegie
Institution of Washington and of the Connecticut Agricultural
Experiment Station; official advisor on scientific research to the
Protein and Nutrition Division, Bureau of Chemistry and Soils,
United States Department of Agriculture; and at the close of
the late war he was abroad for a time as a member of the Com-
mission Scientifique Interalliee du Ravitaillement. For many
years he served as a member of the Editorial Board of the Jour-
nal of Biological Chemistry, as one of the editors of the Scientific
Monograph Series of the American Chemical Society and as a
member of the Editorial Board of the Journal of Nutrition. In
these and many other connections Dr. Mendel gave freely of his
time and thought for the advancement of sound knowledge along
the lines of his chosen field of work.

But Dr. Mendel's position in the world of science rests mainly
upon his accomplishments in research, especially in the field of
nutrition, where he made for himself and for the laboratory
which he represented a broadly recognized reputation. Ex-
amination of the attached bibliography reveals a degree of re-
search activity during the forty years from 1894 to 1934 that is
highly impressive. Plainly, there was never an idle moment,
but all his energies were directed to the study of a variety of
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problems, solution of which might throw light on many ques-
tions of primary importance. The bibliography is also suggestive
of the personal magnetism of the man who could draw and hold
so many research workers, ready and anxious to cooperate with
him.

In the early period of Mendel's research activity his efforts
were directed largely to the chemical aspects of digestion, absorp-
tion and secretion with some studies of nitrogenous metabolism
and the paths of .excretion, especially of certain inorganic com-
pounds. His early work on digestion led to critical study of
enzyme reactions, particularly in connection with the digestion
of animal and vegetable proteins, using both animal and vege-
table enzymes. The proteolysis of a crystalline vegetable protein,
edestin, was studied for the first time by him in connection with
the writer. These studies led in turn to a chemico-physiological
study of various derivatives of the proteins, in which the physio-
logical action of the primary products of digestion was given
careful attention. This was at a time when knowledge of the
digestive processes involved in the utilization of protein foods
was very incomplete and unsatisfactory. Peptones and the sev-
eral proteoses as normal products of digestion were being given
undue prominence in view of later knowledge regarding their
ultimate breaking down into the various amino acids. Study of
the physiological action of the proteoses gave clear indication
that they could not be absorbed as such into the blood since they
were so obviously inimical to health. Plainly the ultimate prod-
ucts of protein digestion must be given more thoughtful con-
sideration and attention was being focused more and more on the
amino acids present in the protein molecules.

In the space at our disposal it is impossible to consider in de-
tail the many more or less related lines of research carried on by
Mendel and his coworkers; all bearing in greater or less degree
on the broad subject of nutrition. There are, however, two lines
of work deserving of special consideration since they extended
over many years and brought results of the highest value in help-
ing to create a new science of nutrition. One line of work had
to do with the relationship between the chemical constitution of
a great variety of food substances, especially the proteins of
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vegetable and animal origin, and their physiological or food
value, while the other line of work had to do with the accessory
factors essential for the normal growth of the young and of the
normal health of the adult.

In the meantime Mendel had entered on a lengthy series of
chemical studies on growth, in cooperation with a number of co-
workers in the laboratory, but in 1911 there appeared a sugges-
tive paper, with Thomas B. Osborne, "on the role of different
proteins in nutrition and growth." This ushered in a period of
cooperative work covering nearly twenty years up to the death
of Dr. Osborne in 1929. Dr. Osborne, long connected with the
nearby Connecticut Agricultural Experiment Station, had been
occupied for many years with a study of proteins, especially
those of vegetable origin, devoting much time to the isolation
of the pure proteins and to a study of their chemical constitution.
He found many striking differences in their content of the vari-
ous amino acids of which they are composed, differences both
qualitative and quantitative. Plainly such differences in chemi-
cal make-up might reasonably be expected to have some influence
on nutritive values. Some of the amino acids might prove to be
essential, others non-essential, to the growth and maintenance of
the body. Osborne was primarily a chemist; Mendel versed
more fully in the physiological aspects of nutrition and growth;
the two making a combination of forces that might accomplish
much. In the words of another "the ways of two explorers who
started at different points met in a common interest and thus
Osborne and Mendel joined hands in the common objective of
the study of the problems of nutrition based on the appraisal of
the food values of pure chemical substances of various degrees
of complexity."

Aided by grants from the Carnegie Institution of Washington,
Osborne and Mendel began their classical studies on nutrition
with albino rats as subjects. This necessitated first a long series
of observations on such animals in captivity, how best to main-
tain them in good physiological condition with the kinds of food
adapted to normal nutrition, using relatively simple diets. They
were then ready to begin their experiments proper with purified
food products, having in mind especially the relative values of
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various isolated proteins for the maintenance in normal condi-
tion of adult animals and for the proper growth of young ani-
mals. In this connection it is to be remembered that, as Osborne
found, purified proteins from various sources may differ greatly
in their content of the individual amino acids. Thus, for ex-
ample, of three proteins in the wheat kernel, leucosin contains
6.73 per cent of glutamic acid, while gliadin and glutenin con-
tain respectively 37.33 and 23.42 per cent of this amino acid.
Further, leucosin contains 2.83 per cent of histidine, while gliadin
contains only 0.58 per cent of this amino acid. Again, leucosin
yields 2.75 per cent of lysine, while none of this amino acid is
present in gliadin. With such wide differences in chemical struc-
ture it would be strange indeed if these three proteins did not
have different physiological values.

Recent years had brought new ideas regarding the relation of
the food proteins to tissue proteins. With increasing evidence
of marked structural differences between the albuminous com-
pounds of different origin, it had become clear that it is impos-
sible to develop noticeable changes in the character of the tissues
of animals correlated with the character of the food consumed.
In other words, tissue cells and fluids remain characteristic and
specific for a species, whatever the chemical make-up of the food
ingested. As Osborne and Mendel pointed out, the structural
peculiarities which determine the individuality of the proteins
are lost by the digestive processes and it is with the amino acids,
the final products of the breaking down of proteins that we have
to deal in considering the construction or renewal of the specific
body proteins. This chemical fixity of the tissues under widely
differing nutrient conditions pointed clearly to the supposition
that the animal must construct its tissue proteins, by a process
of synthesis, from the amino acid fragments furnished by pro-
tein hydrolysis. Again, it was a question whether all the amino
acids formed by protein hydrolysis are equally indispensable.
There was some evidence that the cyclic compounds, such as tyro-
sine, tryptophane, histidine, and phenylalanine were absolutely
necessary for the welfare of the organism while other evidence
pointed to the possibility of the synthesis of some amino acids
de novo in the animal organism.
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With such and other related ideas, Osborne and Mendel, keep-
ing clearly in mind that the "processes of replacing nitrogen de-
graded in cellular metabolism are not of the same character as
the processes of growth," or, in other words, that maintenance,
repair and growth in the animal organism may be quite different
processes, began their experimental work covering this long pe-
riod of time.

Taking gliadin as one illustration, they found that grown rats
having gliadin as the sole nitrogenous intake, though this protein
lacked glycocoll and lysine, thrived without any evidence of
alteration in well being, thus pointing to the conclusion that so
far as maintenance is concerned, the protein of the food can dif-
fer widely in its amino acid make-up from the tissue proteins
of the animal without affecting the well being of the latter. With
growing rats, however, the story was quite different. Thus,
young rats fed on the gliadin of wheat failed to grow, though
in other respects they were quite normal. The same results were
obtained with gliadin from rye, with the hordein of barley, and
with zein of maize. Plainly growth required the presence in the
food of certain amino acids not supplied by these incomplete
proteins. This view was strengthened by the fact that the in-
troduction of a little tryptophane and lysine with the gliadin or
zein caused growth to show itself at once.

Thus, as early as 1912 Osborne and Mendel demonstrated by
their many and varied maintenance experiments that "it is pos-
sible to maintain rats for periods equal to practically their entire
adult lives on foods containing a single purified protein, and also
that the successful food proteins may differ very widely in their
chemical make-up without affecting the physical well being of
the animal to any noticeable extent." In this connection it is to
be observed that one rat was maintained in good condition,
though without growth, for more than 530 days of adult life on
a mixture of isolated food substances containing a single protein
and this lacking both lysine and glycocoll; without doubt the
longest experiment on record of artificial nutrition, bearing in
mind that two years or thereabouts represent the rat's span of
life. By experiments of such long duration the possibility of
approaching certain of the problems of nutrition, many of them
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very illusive in character, by "new and hitherto discredited meth-
ods of study" was clearly established. Thus, they found among
other important facts that "a protein as unlike the tissue proteins
as is gliadin can serve for the construction of new tissues through
the intervention of the metabolic processes of the mature ani-
mal" as was illustrated with a pair of rats maintained for 178
days on gliadin as the sole protein in the diet, four healthy young
being produced and reared by them. This naturally involved
"not only the construction of the tissues of the young animals,
but also the production of the milk by which they were success-
fully nourished."

The value of the painstaking experimental work of these two
coworkers on the nutritive value of isolated purified proteins
from many sources, especially various cereal grains, can hardly
be overestimated, throwing as it does so much light on the rela-
tionship between chemical constitution and biological value ; work
which has had a- marked influence in revolutionizing many of the
earlier theories of nutrition. Further, their experiments on the
relative value of different purified proteins made it quite clear
that growth depends on nutritive conditions quite distinct from
those required for maintenance. Something more than the
proper proportion of essential amino acids seemed necessary if
grown rats were to be kept in health and in apparent nutritive
equilibrium over long periods of time.

In all their previous experiments with isolated proteins the diet
contained a small amount of "protein-free milk." Many lengthy
experiments finally led them to the belief that some constituent
present in natural milk, distinct from "protein-free milk" is
essential for prolonged maintenance. Young rats fed solely
upon a natural milk food not only grew from infancy to full
maturity, but also gave birth to litters of normal young which
in turn thrived on diets like that furnished to their parents. Fur-
ther, if rats were allowed to grow on the "protein-free milk"
food until a decline in growth set in, the addition of a little milk
food caused growth to again manifest itself. A second decline
in growth was easily averted by further exhibition of milk food.
The conclusion was obvious that the milk food contains some-
thing that is essential for both growth and maintenance.
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In seeking for this essential accessory factor in milk, Osborne
and Mendel soon found that if the lard of their simple diets was
replaced by butter fat, growth and well being were maintained.
In the preparation of their "protein-free milk" food, the cream
component of the milk was nearly or completely removed, with
ultimate decline of growth on such a diet. Repeated experi-
ments showed them that rats which had ceased to grow and were
declining on their "protein-free milk" diet at once recovered and
resumed a normal rate of growth when a portion of the lard in
their food was replaced by a quantity of unsalted butter. Inter-
esting is the conclusion published in 1913 : "It would seem there-
fore as if a substance exerting a marked influence upon growth
were present in butter." They at once raised the question "what
light does the experience thus far accumulated throw upon the
nature of the essential substance, if there be such? Is it organic
or inorganic or both?" It is thus seen that they were on the
threshold of the discovery of vitamins, or more particularly of
the fat-soluble vitamin A, so essential for growth and well being.

Further experiments soon demonstrated that the growth-pro-
moting substance of milk or of butter is associated with the butter
fat and that the power of the latter must be attributed to some-
thing which distinguishes butter from the ordinary fats, for both
lard and olive oil were found to lack this growth-promoting
power. In addition it seemed improbable that glycerides of any
of the fatty acids ordinarily present in foods could be respon-
sible for the promotion of growth, while lecithin and other phos-
phorus—or nitrogen—containing substances were excluded,
since the butter fat contained neither phosphorus nor nitrogen.
Cholesterol was also ruled out by the fact that lard contains even
more of this substance than does butter fat. What then was
the substance possessed of this extraordinary power? In study-
ing this question, Osborne and Mendel began to consider the
possibility of an unique class of substances essential for normal
nutrition. Thus, they stated in one of their papers, 1913, that
"The researches which have been devoted in recent years to cer-
tain diseases, notably beri-beri, have made it more than probable
that there are conditions of nutrition during which certain essen-
tial, but, as yet, unknown substances must be supplied in the diet
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if nutritive disaster is to be avoided. These substances ap-
parently do not belong to the category of the ordinary nutrients,
and do not fulfill their physiological mission because of the
energy which they supply." As expressed by another "and as
it often happens that a fundamental investigation opens new
avenues not anticipated and not envisaged by the explorer, so it
came about that the investigations of the food value of pure
chemical substances led up to the discovery of the accessory fac-
tors essential for maintenance of the normal growth of the young
and of the normal health of the adult. Such was the beginning,
in this country, of the work on vitamins, work that revolutionized
the existing theories of nutrition."

As their studies progressed, the horizon broadened and they
soon found that adequate dietaries for growth and normal health
required at least two groups of "formerly unappreciated com-
ponents," i.e. fat-soluble vitamins and water-soluble vitamins.
Further, growth-promoting properties were found to be asso-
ciated with many and widely divergent tissues and fluids, thus
implying a fairly broad distribution of these accessory sub-
stances. Thus, egg-yolk fat, wheat embryo, yeast, corn germs
and glandular tissues showed "a surprising richness in growth-
promoting properties aside from their protein and mineral con-
tent." Much time was devoted to investigation of the water-
soluble vitamins of milk and of yeast, while thought was also
given to the distribution of these particular food accessories in
the various vegetable and animal tissues in general. Lack of space
prevents a full discussion of the great variety of problems studied
by Osborne and Mendel in their pursuit of knowledge in this
particular field of nutrition. A glance at the attached bibliog-
raphy, however, will give some idea of the wide scope of their
investigations, while examination of the papers themselves will
reveal the breadth of vision and the clarity of judgment, of these
two gifted coworkers. As expressed by another in referring to
their vitamin work, "contemporaneously, investigations on simi-
lar lines were initiated in other countries, but in America to
Osborne and Mendel belongs the credit of the pioneer work.
Indeed, to have been among the first to embark on a road which
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today is traversed by explorers in many fields of biology is a
testimony of great foresight and wide imagination."

Such, very briefly, is a faint outline of two chapters of Men-
del's work in the field of nutrition. His mind, however, reached
out in many directions, but always with a thought of the bear-
ing of his experimental work on some aspect of nutrition. In
the latter part of his life he was much interested in the relation
of the chemical character of the fats used as food to the fats
present in the tissues of the body.

Having a facile pen and with a broad command of the litera-
ture, he was called on to write many reviews dealing especially
with nutrition and growth. Thus, in 1916, in the Ergebnisse
der Physiologie, under the title "Das W achstum" he wrote a
comprehensive review of the broad subject of growth with inclu-
sion of all the chemical data then available. The same year he
published a book entitled Changes in the Food Supply and Their
Relation to Nutrition, and in 1923 there appeared another vol-
ume, Nutrition, the Chemistry of Life, being the Hitchcock Lec-
tures at the University of California for that year. In 1930 he
gave the Cutler Lecture at the Harvard Medical School and at
Cornell University he lectured on the Schiff Foundation. He
likewise gave several of the Harvey Lectures and one of the
Herter Lectures in New York dealing mainly with subjects re-
lated to nutrition.

Recognition of his broad knowledge and varied accomplish-
ments in his chosen field of work came from many sources. In
1913 he was elected a member of the National Academy of Sci-
ences and the same year the University of Michigan conferred
on him the honorary degree of Doctor of Science. In 1927 he
was awarded the gold medal of the American Institute of
Chemists for his outstanding contributions to chemistry, and in
1930 Rutgers University honored him with the degree of Doctor
of Science, while in 1932 Western Reserve University gave him
the degree of Doctor of Laws. In 1935 the Chemists Club of
New York awarded him the Conne Medal "for his outstanding
chemical contributions to medicine." On his sixtieth birthday
in 1932 his portrait was presented to him by professional asso-
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ciates and friends and today it hangs on the wall of the seminar
room in the Sterling Hall of Medicine and may serve in the years
to come as a reminder to future workers in the laboratory of the
man who gave of the best that was in him for the development of
knowledge in the field of physiological chemistry, a teacher who
represented a highly developed form of culture, which was both
intellectual and personal.

During the last two years of his life Dr. Mendel suffered a
painful illness which confined him to the New Haven Hospital,
death coming as a relief from suffering on December 9, 1935.
He was married to Alice R. Friend, a graduate of the Univer-
sity of Wisconsin, on July 19, 1917. A very intelligent and cul-
tured woman, her sympathetic and helpful attitude toward his
work did much to encourage him, and their life together was a
very happy one. Worn out by the physical and mental strain
attendant on Dr. Mendel's long illness, she died a few weeks
prior to his decease. They had no children.

On April 16, 1936, memorial exercises for Dr. Mendel were
held at Yale, in Strathcona Hall, when friends and associates
gathered to do honor to his memory. President Angell presided
and three addresses were given, by the Honorable Frederic C.
Walcott, a classmate of Dr. Mendel, by Dr. Phoebus A. Levene,
of the Rockefeller Institute for Medical Research, and by the
writer.

In closing this brief review, I add a paragraph made use of
previously: Plainly, the accomplishments of such a man as Dr.
Mendel, with his broad vision, clear thinking and great industry,
coupled with the important scientific data he was continually
bringing to light have had, and will continue to' have, a marked
influence upon the growth of a more definite understanding of
the science of nutrition. His love for his work, his enthusiasm
over newly discovered facts, his pleasure in a successful experi-
ment made of his labors a perpetual joy, by which his life was
kept sweet and peaceful. He realized that no man can accom-
plish much in science except by lifting his hand and mind honestly
to the tasks that lie directly in front of him, and this he did all
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through life with profit to the science for which he strove and
with satisfaction to his own soul. His accomplishments stand
clearly revealed in the records of science and in the hearts of his
fellow workers.
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Nutritive Factors in Plant Tissues. IV. Fat-Soluble Vitamine. (With
Thomas B. Osborne.) Jour. Biol. Chem., 41, 549-565, April, 1920.

Milk as a Source of Water-Soluble Vitamine. II. (With Thomas B.
Osborne.) Jour. Biol. Chem., 41, 515-523, April, 1920.

The Effect of Solutions of Certain Salts and Colloids on the Permeability
of the Capillary Walls. (With Arthur H. Smith.) Proc. Soc. Exper.
Biol. and Med., 17, 201, May, 1920.

The Fat-Soluble Vitamine. N. Y. State Jour. Med., 20, 212-217, July,
1920.

The Occurrence of Water-Soluble Vitamine in Some Common Fruits.
(With Thomas B. Osborne.) Jour. Biol. Chem., 42, 465-489, July, 1920.

The Adjustment of Blood Volume After Injection of Isotonic Solutions
of Varied Composition. (With Arthur H. Smith.) Amer. Jour. Phys.,
53, 323-344, Sept., 1920.

Studies on Carbohydrate Metabolism in Rabbits. I. Observations on the
Limits of Assimilability of Various Carbohydrates. (With Martha
R. Jones.) Jour. Biol. Chem., 43, 491-506, Sept., 1920.

Skimmed Milk as a Supplement to Corn in Feeding. (With Thomas B.
Osborne.) Jour. Biol. Chem., 44, 1-4, Oct., 1920.

Growth on Diets Poor in True Fats. (With Thomas B. Osborne.) Jour.
Biol. Chem., 45, 145-152, Dec, 1920.

Comparative Studies on the Physiological Value and Toxicity of Cotton
Seed and Some of Its Products. (With Icie G. Macy.) Jour. Pharm.
and Exper. Ther., 16, 345-390, Dec, 1920.

Continuation and Extension of Work on Vegetable Proteins. (With T.
B. Osborne.) Year Book, Carnegie Inst. Wash., No. 19, 389-401, 1920.

A Critique of Experiments with Diets Free From Fat-Soluble Vitamine.
(With Thomas B. Osborne.) Jour. Biol. Chem., 45, 277-288, Jan., 1921.

Does Growth Require Preformed Carbohydrate in the Diet? (With
Thomas B. Osborne.) Proc. Soc. Exper. Biol. and Med., 18, 136-137,
Feb., 1921.

Growth on Diets Containing More Than Ninety Per Cent of Protein.
(With Thomas B. Osborne.) Proc Soc. Exper. Biol. and Med., 18,
167-168, March, 1921.
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Ophthalmia and Diet. (With Thomas B. Osborne.) Jour. Amer. Med.
Assn., 76, 905-908, April 2, 1921.

Feeding Experiments with Mixtures of Foodstuffs in Unusual Propor-
tions. (With Thomas B. Osborne.) Proc. Nat. Acad. Sci., 7, 157-162,
June, 1921.

Chemical Factors in Nutrition. Jour. Franklin Inst, July, 1921.
Studies in the Physiology of Vitamins. I. Vitamin-B and the Secre-

tory Function of Glands. (With George R. Cowgill.) Amer. Jour.
Phys., 58, 131-151, Nov., 1921.

Studies in Nutrition. The Choice between Adequate and Inadequate Diet,
as Made by Rats and Mice. (With Helen S. Mitchell.) Amer. Jour.
Phys., 58, 211-225, Dec, 1921.

Continuation and Extension of Work on Vegetable Proteins. (With T.
B. Osborne.) Year Book, Carnegie Inst. Wash., No. 20, 432-441, 1921.

Vitamine A in Oranges. (With Thomas B. Osborne.) Proc. Soc. Exper.
Biol. and Med., 19, 187-188, Jan., 1922.

Nutritive Factors in Plant Tissues. V. Further Observations on the
Occurrence of Vitamin B. (With Thomas B. Osborne.) Proc. Soc.
Exper. Biol. and Med., 19, 291-292, March, 1922.

Further Observations on the Distribution of Vitamin B in Some Vege-
table Foods. (With Thomas B. Osborne.) Jour. Amer. Med. Assn.,
78, 1121-1122, April 15, 1922.

Quelques caracteristiques d'ordre chimique de l'alimentation. (With T.
B. Osborne.) Bulletin de la Societe Scientifique d'Hygiene Alimen-
taire, 10, 5-11, 1922.

A Comparison of the Nitrogenous Metabolism During Single and Frac-
tional Feedings. (With Alfred Chanutin.) Jour. Metabolic Res., 1,
1-8, April, 1922.

Experimental Evidence of the Lack of Vitamin B in Nutrition. Trans.
Congress Amer. Phys. and Sur., 12, 15-22, May, 1922.

Milk as a Source of Water-Soluble Vitamin. III. (With Thomas B.
Osborne.) Biochemical Jour., 16, 363-367, 1922.

The Distribution of Vitamin B in the Wheat Kernel. (With Marion
Bell.) Amer. Jour. Phys., 62, 145-161, Sept., 1922.

Quantitative Aspects of the Role of Vitamine B in Nutrition. (With
Thomas B. Osborne.) Jour. Biol. Chem., 54, 739-752, Dec, 1922.

Continuation and Extension of Work on Vegetable Proteins. (With T.
B. Osborne.) Year Book, Carnegie Inst. Wash., No. 21, 373-381, 1922.

Eggs as a Source of Vitamin B. (With Thomas B. Osborne.) Jour.
Amer. Med. Assn., 80, 302-303, Feb. 3, 1923.

Experiments on the Metabolism of Thymine. (With Harry J. Deuel,
Jr.) Proc. Soc. Exper. Biol. and Med., 20, 237, Feb., 1923.

Kidney Hypertrophy Produced by Diets Unusually Rich in Protein.
(With Thomas B. Osborne, Edwards A. Park and D. Darrow.) Proc.
Soc. Exper. Biol. and Med., 20, 452-453, May, 1923.
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Experimental Production of Rickets with Diets of Purified Food Sub-
stances. (With Thomas B. Osborne and Edwards A. Park.) Proc.
Soc. Exper. Biol. and Med., 21, 87-90, Nov., 1923.

The Effect of Diet on the Content of Vitamine B in the Liver. (With
Thomas B. Osborne.) Jour. Biol. Chem., 58, 363-367, Dec, 1923.

Temperature Variations in Rabbits. (With Florence B. Seibert.) Amer.
Jour. Phys., 67, 83-89, Dec, 1923.

Protein Fevers. (With Florence B. Seibert.) Amer. Jour. Phys., 67,
105-123, Dec, 1923.

Nutrition: The Chemistry of Life. Yale University Press, 1923.
Continuation and Extension of Work on Vegetable Proteins. (With T.

B. Osborne.) Year Book, Carnegie Inst. Wash., No. 22, 340-346, 1923.
Nutrition and Growth on Diets Highly Deficient or Entirely Lacking in

Preformed Carbohydrates. (With Thomas B. Osborne.) Jour. Biol.
Chem., 59, 13-32, Feb., 1924.

Nutrition and Growth on Diets Highly Deficient or Entirely Lacking in
Preformed Carbohydrates. (With Thomas B. Osborne.) Proc. Amer.
Soc. Biol. Chem., Jour. Biol. Chem., 59, xliv, Feb., 1924.

Nutrition and Growth on Diets Highly Deficient or Entirely Lacking in
Preformed Carbohydrates. (With Thomas B. Osborne.) Proc. Amer.
Phys. Soc, Amer. Jour. Phys., 68, 143, 1924.

Evidence experimentale du manque de vitamine dans l'alimentation. Bulle-
tin de la Societe Scientifique d'Hygiene Alimentaire, 12, 29-37, !924.

The Nutritive Value of Lactalbumin. (With Thomas B. Osborne.)
Jour. Biol. Chem., 59, 339-345, March, 1924.

Factors Concerned in Blood Volume Regulation. (With Alfred Chanu-
tin and Arthur H. Smith.) Amer. Jour. Phys., 68, 444-460, May, 1924.

Milk as a Food. Proc. World's Dairy Congress of 1923. 1, 438-444,
1924.

Ophthalmia as a Symptom of Dietary Deficiency. (With Thomas B.
Osborne.) Amer. Jour. Phys., 69, 543-547, Aug., 1924.

Continuation and Extension of Work on Vegetable Proteins. (With T.
B. Osborne.) Year Book, Carnegie Inst. Wash., No. 23, 286-290, 1924.

Le Lait, en tant qu'aliment. Bulletin de la Societe Scientifique d'Hygiene
Alimentaire, 13, 147-157, 1925.

Variations in the Kidney Related to Dietary Factors. (With Thomas
B. Osborne, Edwards A. Park and Milton C. Winternitz.) Amer. Jour.
Phys., 72, 222, March, 1925.

The Role of Vitamine B in Relation to the Size of Growing Rats. (With
Thomas B. Osborne.) Jour. Biol. Chem., 63, 233-238, March, 1925.

The Effective Agent in the Prevention or Alleviation of the Chittenden-
Underhill Pellagra-Like Syndrome in Dogs. (With Frank P. Under-
hill.) Public Health Reports, 40, 1087-1089, June, 1925.

Continuation and Extension of Work on Vegetable Proteins. (With T. B.
Osborne.) Year Book, Carnegie Inst. Wash., No. 24, 286-290. 1925.
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The Distribution of Vitamin B in the Maize Kernel. (With Hilda M.
Croll.) Amer. Jour. Phys., 74, 674-694, Nov., 1925.

Nitrogen and Sulfur Metabolism in the Dog. (With Marion Fay.) Amer.
Jour. Phys., 75, 308-329, Jan., 1926.

The Acceleration of Growth. (With Thomas B. Osborne.) Science, 63,
528-529, May 21, 1926.

The Effects of Radiations from a Quartz Mercury Vapor Arc upon Some
Properties of Proteins. (With Hazeltene L.. Stedman.) Amer. Jour.
Phys., 77, 199-210, June, 1926.

The Relation of the Rate of Growth to Diet. I. (With Thomas B. Os-
borne.) Jour. Biol. Chem., 69, 661-673, Aug., 1926.

Diet and Body Fat. (With William E. Anderson.) Science, 64, 384-386,
Oct. 15, 1926.

Diet and Body Fat. (With W. E. Anderson.) Jour. Oil and Fat. Ind.,
3, 396-400, 1926.

Continuation and Extension of Work on Vegetable Proteins. (With T.
B. Osborne.) Year Book, Carnegie Inst. Wash., No. 25, 391-397, 1925-
26.

Physiological Effects of Diets Unusually Rich in Protein or Inorganic
Salts. (With Thomas B. Osborne, Edwards A. Park, and Milton C.
Winternitz.) Jour. Biol. Chem., 71, 317-350, Jan., 1927.

Interrelationships Between the Chemical Composition of the Blood and
the Lymph of the Dog. (With Rossleene M. Arnold.) Jour. Biol.
Chem., 72, 189-211, March, 1927.

The Effects of Dietary Deficiencies on the Growth of Certain Body Sys-
tems and Organs. (With Jet C. Winters and Arthur H. Smith.)
Amer. Jour. Phys., 80, 576-593, May, 1927.

Some Tendencies in the Promotion of Chemical Research. Science, 65,
559-564, June 10, 1927.

The Transportation and Elimination of Organic Dyes by the Animal Or-
ganism. (With Mildred R. Ziegler.) Amer. Jour. Phys., 82, 299-317,
Oct., 1927.

Zinc and Normal Nutrition. (With Rebecca B. Hubbell.) Jour. Biol.
Chem., 75, 567-586, Nov., 1927.

The Relation of the Rate of Growth to Diet. II. (With Helen C.
Cannon.) Jour. Biol. Chem., 75, 779-787, Dec, 1927.

Continuation and Extension of Work on Vegetable Proteins. (With T.
B. Osborne.) Year Book, Carnegie Inst. Wash., No. 26, 351-358, 1926-
27.

A Dietary Deficiency Canine Disease—Further Experiments on the Dis-
eased Condition in Dogs Described as Pellagra-Like by Chittenden and
Underhill and Possibly Related to So-Called Black-Tongue. (With
Frank P. Underhill.) Amer. Jour. Phys., 83, 589-633, Jan., 1928.

The Relation of Diet to the Quality of Fat Produced in the Animal Body.
(With William E. Anderson.) Jour. Biol. Chem., 76, 729-747, March,
1928.
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Continuation and Extension of Work on Vegetable Proteins. (With T.
B. Osborne.) Year Book, Carnegie Inst. Wash., No. 27, 369-373, 1927-
28.

The Nutritive Value of the Wheat Kernel and Its Milling Products.
(With T. B. Osborne.) Leopoldina Amerikaband, 4, 72-115, 1929.

"Synthetic Cod Liver Oil." Indus, and Eng. Chem., 7, 11, March, 1929.
The Iodine Values of "Physiological" or "Synthetic" Rat Fat. (With

Ava Josephine McAmis and William E. Anderson.) Proc. Soc. Exper.
Biol. and Med., 26, 515-516, March, 1929.

An Attempt to Secure "Refection" in Rats. (With Hubert B. Vickery.)
Proc. Soc. Exper. Biol. and Med., 26, 552-555, April, 1929.

Thomas B. Osborne—1859-1929. Amer. Jour. Sci., 17, April, 1929.
The Work of Thomas Burr Osborne (1859-1929). (With Hubert B.

Vickery.) Science, 69, 385-389, April, 1929.
Growth of Rats on "Fat-Free" Diets. (With Ava Josephine McAmis

and William E. Anderson.) Jour. Biol. Chem., 82, 247-262, May, 1929.
Plant Hemagglutinins with Special Reference to a Preparation from the

Navy Bean. (With Verz R. Goddard.) Jour. Biol. Chem., 82, 447-
463, May, 1929.

The Utilization of Fatty Oils Given Parenterally. (With .Martha
Koehne.) Jour. Nutrition, 1, 399-443, May, 1929.

The Vitamin B and the Vitamin G Requirements of the Albino Mouse.
(With Franklin C. Bing.) Jour. Nutrition, 2, 49-58, Sept., 1929.

The Production of Edema and Serum Protein Deficiency in White Rats
by Low Protein Diets. (With R. A. Frisch and J. P. Peters.) Jour.
Biol. Chem., 84, 167-177, Oct., 1929.

Continuation and Extension of Work on Vegetable Proteins. (With H.
B. Vickery.) Year Book, Carnegie Inst. Wash., No. 28, 367-377, Dec,
1929.

Praktisches Verfahren bei Ernahrungsversuchen. (With A. H. Smith.)
Abderhalden's Handbuch der biologischen Arbeitsmethoden, Abt. 4, Teil
13, 117-172, 1930.

Studies in the Physiology of Vitamins. IX. Hemoglobin, Sugar and
Chloride Changes in the Blood of Vitamin B-Deficient Rats. (With
William B. Rose and Charles J. Stucky.) Amer. Jour. Phys., 91, 520-
530, Jan., 1930.

Factors Influencing the Distribution and Character of Adipose Tissue in
the Rat. (With L. L. Reed, F. Yamaguchi, and W. E. Anderson.)
Jour. Biol. Chem., 87, 147-174, May, 1930.

Effect of Continued Administration of Iodide on the Growth of the Albino
Rat. (With Hubert Bradford Vickery.) Proc. Soc. Exper. Biol. and
Med., 27, 806-809, May, 1930.

Diet and Tissue Growth. VII. Response to High Protein Diets and Uni-
lateral nephrectomy during Reproduction and Lactation in the Rat, with
Particular Reference to Kidney Changes in both Mother and Offspring.
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(With H. T. Parsons, A. H. Smith and T. S. Moise.) Archiv. Path.,
10, 1-22, July, 1930.

The Vitamins of Water Cress (Nasturtium Officinale). (With H. B.
Vickery and H. C. Cronin.) Jour. Home Econ., 22, No. 7, July, 1930.

Lipodystrophy from Insulin Injections. (With L. L. Reed and W. E.
Anderson.) Jour. Amer. Med. Assn., 95, 395-396, August 9, 1930.

The Metabolism of the Albino Rat during Prolonged Fasting at Two Dif-
ferent Environmental Temperatures. (With K. Horst and F. G. Bene-
dict.) Jour. Nutrition, 3, No. 2, September, 1930.

Nutrition—Continuation and Extension of Work on Vegetable Proteins.
(With H. B. Vickery.) Year Book, Carnegie Inst. Wash., No. 29, 380-
389, December 11, 1930.

Some Relations of Diet to Fat Deposition in the Body. (With W. E.
Anderson.) Yale Jour. Biol. & Med., 3, No. 2, December, 1930.

The Relation between Anorexia, Anhydremia and Gastric Atony in Dogs
Deprived of Water. (With W. B. Rose, C. J. Stucky and G. R. Cow-
gill.) Amer. Jour. Phys., 96, 132, January, 1931.

Nutrition. United States Daily, April 6, 1931.
New Haven's Food Safeguarded. Health, 58, No. 5, May, 1931.
Optimal Growth. Report of White House Conference on Child Health

and Protection.
The Relationship between Food and Water Intakes in Mice. (With F. C.

Bing.) Amer. Jour. Phys., 98, 169-179, August, 1931.
Discussion of "Relationship between Diet and Dental Caries." Jour. Den-

tal Res., 11, 562, August, 1931.
The Problem of Pasteurized Milk. Health, Monthly Bull., New Haven

Dept. Health, 58, 3, September, 1931.
Continuation and Extension of Work on Vegetable Proteins. (With

H. B. Vickery.) Year Book, Carnegie Inst. Wash., No. 30, 1930-31,
430-441. Issued December 10, 1931.

Nutritive Properties of the Seed of the Tobacco Plant (Nicotiana ta-
bacum). (With H. B. Vickery.) Proc. Soc. Exper. Biol. & Med., 29,
290-291, December, 1931.

Factors Influencing the Distribution and Character of Adipose Tissue in
the Rat. II. The Effect of Ovariectomy and of Feeding with Thy-
roxine. (With L. L. Reed and W. E. Anderson.) Jour. Biol. Chem.,
95, 313- 1932.

Vitamin A. Jour. Amer. Med. Assn., 98, 1981, June 4, 1932.
Chemical Investigations of the Tobacco Plant. III. Tobacco Seed. Part

I. The Nutritive Properties of Tobacco Seed. (With H. B. Vickery.)
Conn. Agri. Exp. Sta. Bull. 339, 609-624, June, 1932.

The Changing Diet of the American People. Jour. Amer. Med. Assn.,
99, 117-120, July 9, 1932.

The Administration of Ferrous Iodide and Linoleic Acid to Rats Deprived
of Vitamin A. (With L. L. Reed and H. B. Vickery.) Science, 76,
300-301, September 30, 1932.
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Graham Lusk (Obituary). Scientific Monthly, 281, September, 1932.
Contributor to White House Conference on Child Health and Protection,

Growth and Development of the Child. Part III. Nutrition. Century
Company, New York, 1932.

Scientific Experiment and Medicine. Science, 76, 393-400, November 4,
1932.

The Heat Production of Unusually Large Rats during Prolonged Fast-
ing. (With F. G. Benedict and K. Horst.) Jour. Nutrition, 5, S8i-S97,
November, 1932.

The Nutritive Properties of the "Crop-Milk" of Pigeons. (With L. L.
Reed and H. B. Vickery.) Amer. Jour. Phys., 102, 285-292, November,
1932.

Relations entre le Regime Alimentaire et le Depot de Graisses dans l'Or-
ganisme. (With collaboration of W. E. Anderson.) Reprinted from
Bull, de la Soc. Scientifique d'Hygiene Alimentaire, Nos. 3 and 4, 20,
101-199, 1932.

Nutrition. Continuation and Extension of Work on Vegetable Proteins.
(With H. B. Vickery.) Year Book, Carnegie Inst. Wash., No. 31,
1931-32, 314-321. Issued Dec. 9, 1932.

The Rate of Growth. I. Its Influence on the Skeletal Development of the
Albino Rat. (With J. Outhouse.) Jour. Exp. Zool., 64, 257-285,
January 5, 1933.

A Study of Blood Volume Regulation and Blood Composition in Experi-
mental Hydremia. I. The Regulation of Blood Volume. (With D.
B. Calvin and A. H. Smith.) Amer. Jour. Phys., 105, 135-145, July,
1933-

The Outlook in the Science of Nutrition. Science, 78, 317-322, October 13,
1933-

Growth of Rats Fed High Protein Rations Supplemented by Different
Amounts and Combinations of Vitamins B (Bi), G (B2), and B Com-
plex. (With L. D. Francis and A. H. Smith.) Jour. Nutrition, 6,
493-505, November, 1933.

Continuation and Extension of, Work on Vegetable Proteins. (With
H. B. Vickery.) Year Book, Carnegie Inst. Wash., No. 32, 309-317,
i932-33- Issued December 15, 1933.

The Influence of Previous Exercise upon the Metabolism, the Rectal
Temperature, and the Body Composition of the Rat. (With K. Horst
and F. G. Benedict.) Jour. Nutrition, 7, 251-275, March 10, 1934.

The Effects of Some External Factors upon the Metabolism of the Rat.
(With K. Horst and F. G. Benedict.) Jour. Nutrition, 7, 277-303,
March 10, 1934.

The Influence of Cholesterol on the Tissues of Rats Ingesting Diets Rich
and Poor in Fat. (With H. H. Williams and W. E. Anderson.) Jour.
Nutrition, 7, Proceedings, 14, 1934.
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The Influence of Previous Diet, Growth and Age upon the Basal Metab-
olism of the Rat. (With K. Horst and F. G. Benedict.) Jour. Nutri-
tion, 8, 139-162, August, 1934.

Nutrition. Continuation and Extension of Work on Vegetable Proteins.
(With H. B. Vickery.) Year Book, Carnegie Inst. Wash., No. 33, 289-
295, 1933-34- Issued Dec. 1934.

Cholesterol Metabolism in Rats Ingesting High Carbohydrate Diets.
(With H. H. Williams and W. E. Anderson.) Abstr., 89th meeting,
Amer. Chem. Soc, Div. Biol. Chem., New York City, April 22-26,
1935-

Determination and Metabolism of Citric Acid. (With C. C. Sherman and
A. H. Smith.) Annual meeting, Federation Amer. Soc. Exp. Biol.,
April 10-13, 1935, Detroit, Mich.

The Influence of Some Commonly Used Salt Mixtures upon Growth
and Bone Development of the Albino Rat. (With R. B. Hubbell and
A. J. Wakeman.) Annual meeting, Amer. Inst. Nutrition, April 10,
1935, Detroit, Mich.

Relation of Calcium to Blood Formation. (With J. M. Orten and A. H.
Smith.) Proc. Soc. Exp. Biol. and Med., 32, 1093-1095, 1935.

Fields of Research in Nutrition. Jour. Home Econ., 27, 415-420, Sept.
1935-

The Relation of the Rate of Growth to Diet. III. A Comparison of
Stock Rations Used in the Breeding Colony at the Connecticut Agri-
cultural Experiment Station. (With R. B. Hubbell.) Jour. Nutrition,
10, SS7-563, November, 1935.

The Effect of Cereal Diets on the Composition of the Body Fat of the Rat.
(With H. S. Olcott and W. E. Anderson.) Jour. Nutrition, 10, 517-523,
November, 1935.
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