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J Murdoch Ritchie
1925–2008

J Murdoch Ritchie, Higgins Professor
Emeritus of Pharmacology at Yale
University School of Medicine, died
peacefully on 9 July 2008 in Hamden,
Connecticut, after a long battle with
Alzheimer’s disease. Murdoch made
several major contributions to our
understanding of the conduction of
impulses in peripheral nerve, and
was a major figure in the burgeoning
field of neuropharmacology in the
second half of the twentieth century. 

Born in Aberdeen, Scotland on 10
June 1925, he obtained a BSc in
mathematics & physics from
Aberdeen University in 1944. He
then took a position as a research
physicist at the Telecommunications
Research Establishment at Malvern in
the south of England, where he was
part of A V Hill’s team that was
instrumental in the development of
radar. In 1946 Murdoch followed Hill
to University College London (UCL),
where Hill formed the world’s first
Department of Biophysics. Working
with Hill as a research student on the
dynamics of skeletal muscle
contraction, Murdoch received a BSc
in physiology in 1949. After a 2 year
stint as a junior lecturer at UCL, in
1951 Murdoch moved to the
National Institute for Medical
Research at Mill Hill. The same year
he married Brenda Bigland, herself a
rising young physiologist. Murdoch
received a PhD in biophysics in 1952
(for work on the production of initial
heat in muscle fibres) and was
awarded a DSc in biophysics in 1960,
both from UCL.

At Mill Hill, Murdoch became close
friends with his fellow Scot, Bill
Douglas, and in 1955 they began
work on the control of blood
pressure by unmyelinated nerves.
That same year, a young American
postdoc named Paul Greengard
came to Mill Hill to work and the
three became friends. The following
year Douglas accepted a position in
Al Gilman’s new Department of
Pharmacology at Albert Einstein
College of Medicine in the Bronx.
Douglas casually suggested that

Murdoch and Brenda take a
sabbatical leave and accompany him,
which they did. After returning to
England for a year, Murdoch
accepted an Associate Professorship
in Gilman’s department in 1958. At
Einstein, Murdoch and Douglas
continued their work on nerve, work
that resulted in a series of classic
papers in the late 1950s. Greengard
also joined the department at
Einstein, and the three papers on
local anaesthetics that he and
Murdoch co-authored in the early
1960s remain relevant today. In 1968
Murdoch was recruited to Yale as
Chair of Pharmacology, bringing with
him both Douglas and Greengard.

Initially with Richard Keynes, and
later with Humphrey Rang, David
Colquhoun and Gary Strichartz,
Murdoch was among the first to
apply radioligand binding to studies
of the nervous system, using
radiolabelled tetrodotoxin and
saxitoxin to count sodium channels
in peripheral nerve. He also worked
(with Vic Howarth and Keynes) for
several years on the production of
heat in nerve and was proud to say
that he closed this field, ultimately
showing that it had little to do with
the mechanistic basis of conduction.
In addition, Murdoch made
important contributions to our
understanding of metabolic changes
during nerve activity and the role of
the Na/K-ATPase in maintaining
transmembrane ion gradients. In the
1970s and 1980s, Murdoch turned to
models of demyelinating disease to
characterize the changes in ion
channel density and conduction that
accompany demyelination in
diseases like multiple sclerosis. He

also quantified the unequal
distribution of sodium and
potassium channels in myelinated
nerve that underlies normal saltatory
conduction. Together with Peter
Gray, Stuart Bevan, Peter Shrager
and Bill Chiu he was the first to show
that satellite cells in both the
peripheral and central nervous
system (Schwann cells and
astrocytes) expressed voltage-gated
ion channels. 

Murdoch was elected a Fellow of the
Royal Society in 1976 and a Fellow of
the Institute of Physics (London) in
1997. Though he had a keen,
quantitative intellect and was
comfortable with complicated
theory, his scientific approach was
strongly grounded in experimen-
tation. One morning when I worked
with him he suggested an
experiment and I started going on
about possible outcomes. Murdoch
soon began to alternately tap both
feet, a clear sign that his patience
was wearing thin. He let me go on a
couple more minutes and then broke
in with 'Look, we can sit here and talk
about it all morning or we can go and
do it'. I have retold this story
countless times over the years to my
own students and post-docs when
they started indulging in virtual
science. Murdoch simply loved the
hands-on aspects of experiments,
and for that reason he rarely worked
with more than two people at a
given time. Murdoch was in his 60s
when I was in the lab, but it was still
a continual challenge to match his
energy. He was an early riser, and
most days when I arrived Murdoch
would be racing around finishing an
experiment he had begun that

Physiology News | No. 73 | Winter 2008| www.physoc.org

Murdoch Ritchie (centre) with Larry Cohen (left) and Richard Keynes (photo by Roger
Thomas).



morning. He would then pitch in and
help me. No aspect of an experiment
was too tedious or trivial for
Murdoch, and while I pulled patch
pipettes he would scurry around
making solutions or whatever else
needed doing. Despite his other
responsibilities, he almost never
missed the patch-clamp recording in
the afternoon, which typically began
with him announcing 'time to get
down to the verbs'. I don’t usually like
someone watching over my
shoulder, but I looked forward to
these afternoons, since he would
pepper his scientific comments with
ribald innuendos involving actresses
and bishops and humorous
anecdotes about the giants of
neurophysiology and neuropharma-
cology. There was never a dull day
when Murdoch was around. One of
the stories I like best about Murdoch
is from the time he worked on the
garfish olfactory nerve. When the
live garfish arrived from Florida,
Murdoch would prepare for the
messy dissection not by donning a
lab coat, but by stripping to the
waist. Murdoch continued to
conduct his own experiments until
he closed his laboratory in 2000 at
the age of 75.

Murdoch’s obvious zest for life was
equally evident in his personal
demeanor. A charismatic figure, his
bearing and lively personality
naturally commanded attention. He
was an avid skier, and he religiously
attended Winter Brain Conferences
and vacationed with his family in his
beloved Zermatt for decades. In the
summer, he could often be found at
his home in central Vermont, much
of which he built with his own hands.

Murdoch viewed sharing knowledge
as an important part of scientific life.
The five editions of Goodman &
Gilman spanning 1965–1985 contain
chapters carrying his name on the
pharmacology of local anesthetics,
aliphatic alcohols, and caffeine. He
enjoyed writing, and he authored
and edited over 70 reviews, chapters,
books, and monographs. Murdoch
directed the pharmacology course
for second year medical students at
Yale for 30 years, lecturing himself

throughout and attending most of
those given by others. His legendary
lecture on alcohol began with him
breaking a raw egg into a glass of
single malt whisky, which he then set
aside. At the end of the lecture,
Murdoch would raise the glass, point
out that the whiskey had denatured
the protein in the egg white, and
then quickly down the contents in a
single gulp, all to the great
amusement of the students. He
served on many university
committees and was Director of the
Division of Biological Sciences at Yale
from 1975–1978. In the late 1970s,
he championed the establishment of
the first core facility at Yale to
provide technical support for
scientific and biomedical computing.
He was also co-Director of the
Interdepartmental Neuroscience
Program at Yale from 1993–1999.
This was a critical period for the INP,
a time when its inter-departmental
nature was being questioned and
before the program had an
independent training grant. Haig
Keshishian (Professor of Biology and
currently INP co-Director)
volunteered the following thoughts
when he learned of Murdoch’s
death: 'Murdoch's abiding approach to
education was to place the interests of
his students first. In practice this is
much easier to say than to do. Running
a very unusual graduate program that
cut across departmental boundaries
certainly appealed to Murdoch. I
sensed a certain rebellious glee in his
Scottish accent when he found a way
to straighten out a student's problems
in a fair way, perhaps at the expense of
a department's traditions or interests.
Fairness, common sense, and decency

in his dealings with others
characterized the man, and we will
miss him.' I think everyone who knew
Murdoch would second this
portrayal. Murdoch’s positions on
issues were always guided by what
he thought was right, not necessarily
by what was right for him. He truly
was the best kind of man – a man of
principle.

J Murdoch Ritchie is survived by his
wife Brenda, son Alasdair, and
daughter Joceyln.

Jim Howe
Professor of Pharmacology, Yale
University

David Colquhoun adds:
In 1970, Heinz Schild allowed me
sabbatical leave and, on the advice of
Humphrey Rang, I went to work with
Murdoch Ritchie during the time when
he was chairman of the Department of
Pharmacology at Yale.  It turned out to
be the best thing I could have done.  His
enthusiasm for doing experiments was
legendary.  This was not a lonely job in a
corner of the lab of some distant great
man.  Despite his being chairman at the
time, we were doing experiments
together every day.  He’d occasionally
disappear for a few hours for a meeting,
but then he’d be back at the rig.  Not
only was he there doing the experiments
with me, but the experiments were fun.
There was a constant stream of jokes
between the serious stuff.  At the time I
was single, and it was pretty obvious that
it was not entirely coincidence that every
rotation student in the lab was female.
Murdoch seemed to get a lot of fun from
speculating about my progress with
them (and I had a lot of fun letting him
speculate).  He and Brenda Ritchie (née
Bigland) could not have been better
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Ritchie’s lab, circa 1971.
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hosts.  I spent a lot of time at their lovely
house in Deepwood Drive, and the only
price that was exacted was to help with
the mammoth leaf-sweeping job in the
Fall.  His competitive streak was also very
much in evidence when playing Scrabble
in his Vermont log cabin (actually rather
large and luxurious). Luckily, he was very
good at Scrabble.

The first thing I had to do when I arrived
was to buy a car, and I found a
demonstration Mustang Convertible at a
good price.  This sparked Murdoch’s
considerable competitive streak, and
very soon he had gone out to buy the
new model, on the grounds that nobody
could have a newer model than the
chairman. I tried to keep a straight face
when, a bit later, he left the brake off and
his new model rolled into a lake.  On one
unforgettable occasion Murdoch drove
me into the lab, in the middle of winter,
with the top down, his large scarf
blowing in the wind.  We took an indirect
route so he could demonstrate skidding
on the icy road. An article about him
appeared in a Yale magazine with the
title 'the Flying Scotsman'. The title
could not have been more appropriate.

We were trying to measure the density
of sodium channels by measuring
binding of tritiated tetrodotoxin and
saxitoxin, quite a novel method at the
time (use of radiolabelled molecules for
binding measurements had been
introduced only 5 years earlier, by Paton
& Rang, 1965).  Later it turned out that
our values were not very accurate
because of poor radiochemical purity of
the ligands, but it was a start on a
problem that Ritchie and others later
brought to perfection.

The project raised some interesting
theoretical problems too.  The rate at
which binding approached equilibrium
was, we suspected, not limited by the
rate of binding to receptors, but by
diffusion, slowed by concurrent binding,
in the desheathed rabbit vagus nerves
that we used for most experiments.
Numerical solution of the non-linear
partial differential equations for diffusion
with binding was done on the Yale
mainframe IBM.  A comma missing in the
program meant bringing back your
corrected box of punched cards and
handing it in to the computer operators
so you could collect the results next day.
Despite his mathematical background,
this aspect seemed to interest Murdoch
less than dissecting the nerves and
getting experimental measurements.  He
was certainly the most enthusiastic

experimenter I have ever met, and his
influence on my attitude to science was
huge.  There could never have been any
fraud in Murdoch’s lab. He was there,
doing things with his own hands.

For many years after my time in Yale, I
used in lectures the trick mentioned in
Jim Howe’s obituary, to demonstrate the
denaturing effect of alcohol on proteins.
In fact I embroidered it a bit by hiding
under the bench a cocktail shaker
containing ice and lemon juice: at the
end of the lecture the products of the
demonstration were poured into the
shaker and converted to a whiskey sour.
It was the most (possibly the only)
popular lecture I gave, and that is yet
another reason to be grateful for
Murdoch’s influence.

Murdoch revelled in the many good
things of the American way of life, I don’t
recall him ever showing any inclination to
return to his roots. The only thing that
made him seem uncomfortable was
politics.  If the talk got too political, he’d
shift uneasily from foot to foot and the
subject was soon changed.   Perhaps that
was influenced a bit by the fact that only
the year before at Yale he had been at
the heart of the great student revolts of
the late 1960s.  He seemed at his
happiest in the lab or at a barbecue
party.  His enthusiasm was infectious, as
was his generosity.  At the end of my stay
at Yale, the first pocket calculator
appeared that would do logs and
exponentials, the Hewlett Packard HP45.
On my last trip into the lab I found a note
on my desk. It said: 'the HP45 is in the
drawer. If it is not there tomorrow, it
won’t be missed'.  I still have it.  I shall
miss him.

Richard D Keynes adds:
I collaborated with Murdoch Ritchie for a
good many years, and he was my
favourite colleague because he was
always able to make me feel so cheerful
about life!

I first met him when he was still working
in London at University College, and he
came to help me at Babraham on the
permeability of desheathed rabbit vagus
nerves to radioactive potassium ions in, I
think, 1963, as a visiting Fellow of
Churchill College. I knew that he was
familiar with such nerves, and hoped that
my boss at the ARC would regard rabbits
as authentically agricultural, unlike the
squid on which I was always more likely
to experiment. The handsome white
rabbits that we used were also very good
to eat, though I am afraid that we soon

saturated the Institute’s taste for them.
We got together at intervals to work on
permeability problems several times
after that, but our most memorable
research project was to measure the
temperature changes in the olfactory
nerves of pike during nervous activity,
these fishes having exceptionally small
nerve fibres with a favourable surface to
volume ratio for such measurements. For
this purpose we went to Switzerland,
where a good supply of living pike was
available in the lakes on the estates of
the wealthy gentry in the country, and
our very good friend and colleague Alex
von Muralt was an eminent physiologist
at the University of Berne, who knew
everyone ready to supply us with a pike.
This led, in 1975, to the publication of a
paper by Howarth, Keynes, Ritchie and
von Muralt on the heat production
associated with the passage of a single
impulse in a pike nerve, which was
possibly the last work to be done on this
particular problem, as described in a
review by Keynes and Ritchie in Quarterly
Reviews of Biology in 1985. My only regret
was that I happened to be away on the
great day when my colleagues reported
that the unfortunate pike had been
delivered at the university with all the
impressive pomp usually restricted to the
arrival of royalty!

I last worked with Murdoch Ritchie 10
years later on the binding of labelled
saxitoxin to a squid axon, for he was said
to be famous in the USA for having
persuaded their Central Intelligence
Agency to allow him in 1975 to use this
very poisonous neurotoxin for labelling
sodium channels in physiological
experiments instead of destroying it as
dangerous, as had been suggested by
President Nixon. It did indeed become a
very useful agent for use by neuro-
physiologists.
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Murdoch Ritchie in Northern Italy
(1989), after a meeting on peripheral
nerve.


