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PREFACE

Readers of the Annual Review of Physiology should be apprised that our board of
editors is always concerned about the extent of our coverage and responsibilities
concerning our field. We are aware of the changing character of different areas,
not just the novel advances and new accomplishments, but also the development
and application of new approaches leading to better understanding of cellular and
systemic processes. We attempt to bridge the reductionist insights into molecular
mechanisms with their integrated counterparts in the whole organisms. Taken
together, we hope that the subjects reviewed in each edition reflect these various
aspects, recognizing that the themes covered in each section change yearly. We
continue to encourage our readers to send comments and suggestions concerning
topics and/or blind spots in our coverage. We can be reached at our web site,
www.Annual Reviews.org.

This year’s volume contains, in addition to the articles in the various sec-
tions, our prefatory chapter written by Alexander Leaf and two special topics.
The purpose of including special topics is to bring to the attention of our reader-
ship developments in related fields that lie outside our normal coverage. The first
special topic, edited by Amita Sehgal, concerns an in-depth survey of circadian
rhythms with special emphasis on molecular aspects. The second topic, written
by Robert Shulman and Douglas Rothman, considers new aspects of intermedi-
ary metabolism, with implications for systems physiology, and utilizes concepts
derived from metabolic control analysis.

Joseph F. Hoffman
Editor
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MEDICINE OR PHYSIOLOGY: My Personal Mix

Alexander Leaf, M.D.

Departments of Medicine, Massachusetts General Hospital and Harvard Medical School,
Boston, Massachusetts 02129; e-mail: aleaf@partners.org

Key Words autobiography, polyunsaturated fatty acids, cell volume regulation,
sodium transport, preventive medicine

INTRODUCTION

As a physician and a clinician, I feel especially honored to be invited to prepare
this prefatory chapter but more than a little intimidated in accepting to do so. In
fact, when first invited by the Editor to do this, I looked up the prefatory chapters
for the past decade. I responded that my small incursions into physiology did not
qualify me to join the ranks of the eminent physiologists who have graced these
Annual Reviews with their comments in the past. So why am I now interrupting that
distinguished succession? Later in a moment of moderate euphoria, engendered
by having just been awarded two separate National Institutes of Health grants, I
have forsaken my better judgement and succumbed to temptation.

Early Life and Education

I was born in 1920 in Yokohama, Japan. My parents had escaped from Russia
via the Trans Siberian railway one year before the Bolshevik revolution, just as
von Hindenburg was beginning his rout of the Czarist’s troops, which had been
advancing into Prussia on the German eastern front. We left Japan for the United
States, when I was two-years old, and settled in Seattle. I had an idyllic boyhood
there fully enjoying my playmates; the woods and lake near our house; the mild
but wet winters; swimming and sailing on Lake Washington and Puget Sound;
Mount Rainer, spectacular across the lake; and all the beauties then of the Pacific
Northwest. School was boring with its repetitiveness so I enjoyed the sociability
that it afforded but did poorly scholastically. In high school things changed. There
were several interesting courses. Especially the chemistry and physics courses
were excellent and superbly taught. Unfortunately, the mathematics classes to
which I was assigned were poorly taught so I learned little of that; my other major
deficiency was in reading, which was very slow. Later, I took a speed reading course
at Harvard. I succeeded in doubling my reading speed and exactly halved my
comprehension. I was only little more successful with math. When I was inducted

0066-4278/01/0315-0001$14.00 1



LEAF

into the Army Medical Corps, I took a text of integral and differential calculus
with me and waded through that in boot camp, during a steaming summer in San
Antonio. But both the slow reading and the inability to formulate or summarize
concepts in mathematical expression have remained real professional handicaps.

Attending the University of Washington was also enjoyable. I decided to major
in chemistry and found the instruction to be stimulating and my classmates good but
competitive company. I lived at home. I had been awarded a partial scholarship to
Harvard, but my father thought I should remain at home. It was still the Depression
years, and the $30 quarterly tuition at the University of Washington did help. My
older brother, one year my senior but two years ahead of me scholastically, was
soon to go East to pursue his doctoral studies in chemistry.

During my final two years in high school and increasingly during the university
time, my father unobtrusively became a pivotal figure in my education. He proved
a gold mine of erudition, and I consulted him on many topics. He counseled my
brother and me to take as many science courses at school as we could, saying that
learning science required demonstrations and laboratory exercises, which were
only readily available in schools, whereas cultural subjects we could learn on our
own to the extent that we were so motivated. Our home was filled with classical cul-
ture from the music and literature, which both my parents loved and encouraged us
to hear and read, to lengthy discussions on politics, society, science, religion, phi-
losophy, and literature, at home and with classmates. Both my parents were raised
in strict, orthodox Jewish families, and they resolved that their children would
not receive any religious indoctrination but be free to make their own choices.
My own agnosticism has been strongly bolstered by Karl Popper’s analysis of
the distinction that science seeks to increase our understanding of our physical
and biologic world through careful observation and experimentation, which test
negatable hypotheses, whereas the beliefs of religion are not testable but must be
accepted on faith.

This lack of a religious identity set me aside from most of my classmates and
friends, but even more so did my family’s attitude toward how our free time should
be spent. With summer school vacations, all of my friends, encouraged by their
parents, rushed to get jobs and make money. My father, on the contrary, advised
that this was my age of rapid learning and encouraged me to read, take up hobbies,
enjoy the outdoors, and practice my flute playing, which with the compositions of
Bach, has provided me much pleasure but little expertise. Later, he said, my time
would be occupied with supporting a family and there would be little time for
scholarship. My father was a dentist, and we were a middle-class family. His
own formal education had been very limited in Czarist Russia but that had not
diminished his personal, informal scholarly interests.

The summer of my final year in high school I did follow the custom of my
neighborhood peers and got a job, working on the construction of the Grand
Coulee Dam as a common laborer. My assignment was to brush and sweep clean
the tops of the 100-foot square concrete blocks, preparing the surface for the next
layer of concrete to be poured. I worked the graveyard shift, from midnight to
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8:00 A.M. It seemed grueling, back-breaking work, but it had one salutatory effect;
it got me through medical school. I figured there had to be some easier way to
make a living!

During my attendance at the university, war clouds were gathering ominously
over Europe, creating uncertainty and unrest on our campuses. I made a hasty
decision at the beginning of my third year to change my study major from chemistry
to premed, feeling that whatever the future might bring, as a physician I would
always be helping people. More recent observations and experiences have given
me pause to revise that comfortable assumption regarding the role of my profession
in society. The courses I had taken during my first two years fulfilled most of the
academic requirements of my new major, so I needed to take only a few additional
biology classes. This I did by adding them hastily to my chemistry classes, but the
class in structural biology, which required dissection of brine-pickled cat cadavers
during a warm Seattle summer in the small, unventilated Anatomy Shed almost
dissuaded me from pursuing a career in medicine. I even squeezed in my first
taste of research during my last two summers in an elective offering in chemical
oceanography at the University of Washington’s Marine Biology Laboratories in
Friday Harbor on San Juan Island in in the Straits of Juan de Fucca. My problem
was most mundane—to measure gravimetrically the calcium concentration in sea
water sampled from varying depths at specific sites as a means of determining the
currents in the Pacific by application of the Bjerknes atmospheric equations—but
the setting of the Laboratories was unbelievably beautiful.

By halfway through the third academic year, it seemed likely that I would com-
plete my required courses of study, so I started writing applications for acceptance
to medical schools. The University of Washington allowed me to finish my studies
in three years, and with satisfactory completion of the first year of medical school,
I would be awarded a University of Washington baccalaureate degree in science.
It was still possible to enter medical schools with only three years of college and
with my high scholastic record, I felt the probability of acceptance was fairly
likely. But there was no medical school in Washington in those days so I applied
to many schools in the East. There followed a period of increasing anxiety as one
after the other of the prestigious schools to which I had applied returned rejec-
tion notices to me. This was further heightened when family friends and even my
revered atomic energy physics professor advised that it was unlikely that medical
schools would accept a Jewish applicant. At last I received an acceptance notice
from the University of Michigan and could start to make plans for new experiences
in Ann Arbor, where I matriculated in the Fall of 1940.

Medical School

Medical School turned out to be a surprising experience. My previous classmates
in chemistry were to be future scientists and engineers, and all seemed motivated
to learn as much science as possible. My medical school classmates were a very
heterogeneous group. They came from a variety of educational backgrounds, many



