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The sodium gradient across the plasma membrane
influences the intracellular calcium concentration in
a large variety of cells via a countertransport of Na
for Ca (‘Na/Ca exchange”). This article provided a
comprehensive review of the subject. [The SCl~indicates that this paper has been cited in over 515
publications.]
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In 1966 my family and I moved to Cambridge,
England. I expected to study squid axon electrophysi.
ology with Alan Hodgkin and his colleagues. Fortuitously, however, Peter Baker proposed that we all
study the sodium pump. In September Richard Steinhardt and I went to the marine laboratory at Plymouth (with Baker, who worked across the hall) to
explore the activation of the squid axon Na pump
by external cations. Within a month, Steinhardt and
I uncovered a large ouabain-insensitive (and, thus,
non-Na-pump.mediated) Na efflux in Na-free Licontaining media. This efflux was dependent upon
external Ca, suggesting that it involved an exchange
of Na for Ca.’ Baker
pointed out the parallels with
2
R. Niedergerke’s observations on Na-dependent Ca
movements in the frog heart.
With 15-hour workdays I had absolutely no time
to read Niedergerke’s article until the squid supply
mercifully lapsed during a November gale. His article
immediately convinced me that cardiac muscle also
had a Na/Ca exchange system and that this was the
missing link between Na pump inhibition and the
cardiotonic action of digitalis.’ I was so excited that
I celebrated alone (the laboratory was deserted that
stormy night) with a fine dinner at the Green Lantern
Restaurant. I then returned to the library to reread
Niedergerke’s article before going to bed.
Later that month Hodgkin joined us45
in Plymouth,
and we began the Na-dependent Ca influx and

efflux experiments that he
3 and I completed during
the 1967 squid season.”
At the very same time, unbeknownst to us, Harald
Reuter was studying
Na/Ca exchange in mammalian
4
cardiac muscle. I met Reuter at the International
Physiological Congress in Washington, when I returned to the US in 1968. We subsequently agreed
to work together during the summer of 1971 in his
laboratory in Bern, Switzerland, rather than in mine
in St. Louis (for obvious reasons!). We studied Na/Ca
exchange in vascular smooth muscle; our manuscript, in which we alluded to the possible role of
Na/Ca exchange in hypertension, was rejected by
Nature and Science.
Howard Rasmussen heard me lecture on Na/Ca
exchange at the University of Pennsylvania and
invited me to write an article for Reviewsof Physiology, Biochemistry and Pharmacology. This review
was written in the marvelous library of the Marine
Biological Laboratory at Woods Hole, Massachusetts,
during the summer of 1973, as I watched the sun
rise each morning while my daughter, Laura, attend.
ed a bird-watching course and my son, Marc, slept
at home (my wife, Ellen, was tied to a new job in
St. Louis).
This review was the first (and is still the only)
comprehensive review of Na/Ca exchange in a whole
spectrum of tissues. Na/Ca exchange modulates the
intracellular Ca concentration in most types of cells
in higher animals. It thus plays a critical role in such
Ca-regulated physiological
5 processes as the control
of cardiac contractility, epithelial Na transport,’
visual adaptation, and synaptic potentiation, and it
may link Na metabolism to elevated
7 blood pressure
in salt-dependent hypertension.
Baker, a key player in the Na/Ca exchange story,
died prematurely on March 10, 1987. He was organizing a symposium to celebrate the 20th anniversary of our first preliminary reports on Na/Ca exchange in squid axons.
[Editor’s note: Baker, Blaustein, Hodgkin, and
Reuter are among the 8 250 most-cited primary
authors in the 1984 SC!. ]
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