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Commentary
Clive McCay (1898-1967) is widely honored [1] for his discovery 76
years ago that caloric restriction prolongs the life span of rats [2,3].
Although this turned out to be one of the greatest discoveries ever
made in biology and medicine, it was only one of the many important
contributions that he made to our knowledge of nutritional physiology.
Clive grew up in Indiana and did his undergraduate work at the
University of Illinois, majoring in chemistry and physics. He obtained
the M.S. degree in 1923 at Iowa State University and the Ph.D. degree
in Biochemistry from the University of California, Berkley in 1925. He
then completed a National Research Council Fellowship with L. B.
Mendel at Yale. In 1927 he accepted an invitation to join the
Department of Animal Science (then named Animal Husbandry) at
Cornell University as an Assistant Professor. He remained at Cornell,
as associate and full professor of nutrition until his retirement in 1962.
He also held an appointment in the School of Nutrition at Cornell
which he helped to establish.
In 1934 [2] McCay and Crowell published their first report
indicating that caloric restriction prolongs the lifespan of the rat. In
1935, two landmark publications from Cornell by McCay, Crowell and
Maynard [3] and Asdell and Crowell [4] established that both
longevity and reproductive performance in rodents are primarily
controlled by energy intake. After World War II, these findings were
extended to dairy and beef cattle, where they had great influence on
feeding and breeding practices [5,6]. Later the ability of caloric
restriction to prolong life was extended to many species, including flies
[7], worms [8], yeast [9], rodents [10], and monkeys [11].
These early studies of McCay and his collaborators laid the
groundwork for the field of Gerontology. He was an organizer and
President (1949) of the American Gerontological Society. More
importantly, his findings stimulated thousands of research projects
aimed at determining the mechanism(s) involved and in developing
calorie restriction mimetic (CRM) drugs to prevent obesity, Type II
diabetes and cancer [12,13].
In February, 1948, I enrolled as graduate student at Cornell
University and was assigned space in the laboratory of my mentor, Dr.
Sydney Asdell, in the Stocking Hall Annex. The laboratory next door
was occupied by Dr. Clive McCay and his students.
J.B. Sumner, the Nobel Prize winner for his work in crystallizing the
first enzyme, urease, and his old dog Hundin, occupied a third
laboratory. As a graduate student, I took McCay’s courses in
Laboratory Methods in Nutrition and the History of Nutrition. The
laboratory course was state of the art for its time, and included
experiments involving use of 45Ca, my first experience in handling
radioactive compounds. During this period, I was occasionally coopted to help Dr. McCay’s staff and students necropsy rats at the end of
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some of their experiments and I still have vivid recollections of the
large number of cancers of all kinds seen in the old rats fed high energy
diets. Later, as a junior faculty member, I came to know McCay well
and to appreciate the significance of his many contributions to the field
of nutrition.
McCay was always in a hurry. He moved at a rapid pace, literally,
and figuratively. His self-discipline radiated to this students and staff.
Clive exercised vigorously and was an avid skier. He controlled his diet,
and was always lean and trim.
His interests were wide and included many areas of research that
remain active to this day. He died in 1967 at 69.

The Cola Wars
McCay fired the first shots in the “Cola wars”. He chose to focus his
attack on the high phosphoric acid concentration of Coca-Cola, which
caused etching of the teeth [14], rather than the more important effects
of the high sugar contents of the colas and their effects on insulin
sensitivity and the onset of type 2 diabetes, primarily because etching
of the teeth is more likely to be understood by the average person. He
was successful in bringing about a reduction of the high phosphoric
acid content of Coca Cola, but the effect of high levels of sugar in the
diet remains a serious problem [15].
At this time, rumors circulated that McCay’s success might cost him
his job, but the Cornell administration supported him and these
rumors soon died down.

Calcium Metabolism in the Elderly
McCay and his co-workers were among the first to recognize that
calcium absorption is less efficient in elderly animals [16] and men and
women [17]. Some of the earliest data were collected in trout [18] and
dogs [19], species that McCay studied extensively.
These findings led to the development by a large pharmaceutical
company of a product consisting of estrogens (equalin and equalenin)
extracted from mare’s urine, that was successfully used for many years
to maintain bone strength in post-menopausal women. Farmers in
northern New York and southern Ontario and later, in Sasketchewan,
Canada collected the urine using an effective collection harness, and
were paid on the basis of units of estrogen produced.

Irradiated Foods
A current topic of great interest to researchers and consumers alike
is the feasibility of preserving foods by irradiation. This work was
pioneered by McCay [20] who found no ill effects of irradiated meat on
growth and reproduction of dogs. Modern researchers seem to be
reaching the same conclusions.
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Our Preferences for Sugar

2.

The first experiment performed in McCay’s laboratory course was a
striking demonstration of the preference of rats for a 10% sugar
solution to tap water. Individually caged rats were given access to tap
water or sugar water. In every case the tap water was untouched, while
bottles containing 10% sugar were consumed. Subsequent tests show
that the same preferences exist in other species, including man [15].

3.
4.
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Protein Quality
Early in his career McCay recognized that the quality of proteins
varies according to their assortment of essential amino acids [21]. A
comparison of the quality of milk protein (casein) and soybean protein
showed that soybean protein was nearly as effective in promoting
growth as casein, which led to the widespread use of this protein in
many foods, and to the explosion of soybean production throughout
the world. Casein remains the highest quality protein and is the major
ingredient of the widely consumed yogurt preparations.

The Cornell Formula Bread
McCay and his wife, Jeanette, recognized the problems associated
with consumption of bread. Bread consumption declined in the 1930s,
primarily because many nutritionists considered them as “empty
calories”, good only for filling stomachs. After the end of World War II,
the McCays designed bread based on soybean flour and dried milk
that solved these problems [22]. This bread became the Cornell
Formula Bread and was sold by cooperative stores and other groceries
[22] for many years. Neither the McCays, nor their assistants, received
any financial reward for the development and marketing of the Cornell
Formula Bread.

The History of Nutrition
McCay was an avid student of the history of nutrition, and I found
his course on the subject extremely interesting. It made me realize the
importance of the contributions of scientists such as Von Burger, Roger
Bacon, Beaumont, Magendie and Chevruel and to isolate and study
important problems in my own field, Reproductive Physiology. McCay
stated that the study of history allowed one to mature in wisdom,
without the usual accompanying symptoms of aging.
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Despite his lean body, maintained by control of his diet and exercise,
McCay lived only 69 years. Few have accomplished so much for the
benefit of mankind in so short a time.
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