
This paper describes the structure, chemical syn-
thesis, and actions of two endogenous opioid pep-
tides, methionine-enicephalin and leucine-enkeph-
aim, from pig brain. it also notes the sequence
homology between methionine-enkephalin and
the pituitary hormone f3.ltpotropin. (The SCIe indi-
cates that this paper hat been cited in over 1,460
publications since 1975.)
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“As a lecturer in the newly formed phar-

macology department at the t.niversity of
Aberdeen, my research centred on adren-
ergic release mechanisms. My chairman,
Hans Kosterlitz, worked on opiate modula-
tion of acetylcholine release and quan-
titative aspects of opiate receptor interac-
tions. We shared a common interest in neu-
romodulatory mechanisms and in 1972 our
research interests converged with our
discovery of opiate receptor mediated in-
hibition of adrenergic transmission in the
mouse vas deferens.
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The vas was to

become, along with Hans’s guinea-pig ileum
preparation, a standard assay for opiateac-
tion; it also provided the means of testing an
idea developed over many discussions
about the function of opiate receptors. We
reasoned that these receptors might form
part of a neurochemic.al system subject to
activation by a specific chemical signal. The
effects of morphine could then beviewed as
mimicking the endogenous opiate ligand in
the same way as nicotine mimics some ac-
tions of acetylcholine. The opportunity to
test this hypothesis came on Hans’s retire-
ment in 1973 when he invited me to join him.
as deputy director in establishing a drug
research unit. I had barely moved when Eric
Simon,
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Sol Snyder,

3
and Lars Terenius
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demonstrated the existence of specific

opiate binding sites. These findings provided
additional support for our hypothesis.

“Serendipity plus acquired Scottish par-
simony gave an early lead in October 1973.
Before throwing out some ‘unsuccessful’
frozen extracts I retested them and this time
obtained a small but positive response. The
initial negative result was due to interfering
nucleotides which had degraded on storage
allowing the detection of the more stable
enkephalin.

“By spring 1974 the peptide nature and
properties of our material had been es-
tablished and a paper was submitted
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although editorial processes delayed this for
a year. Meanwhile Lars, who had obtained
similar positive results with his receptor
binding technique, and I disclosed our find-
ings at a Neurosciences Research Pro-
gramme meeting in Boston. The cat was out
of the bag and we knew that we could ex-
pect strong competition to identify the ‘en-
dogenous ligand.’ Lars declined to partici-
pate in such a race and decided to concen-
trate on the clinical aspects of the dis-
covery.

“By the following spring, Linda Fothergill
had obtained sequence data that proved
ambiguous. We surmised but could not
prove that this was due to the presence of a
second similar peptide. However, at a
seminar I had given in Cambridge, I had met
and discussed the problem with Howard
Morris. I prepared a further 100 nmoles of
material for Howard, who then used his
elegant mass spectrometric technique to
unequivocally identify both methionine-
and leucine-enkephalin. The resulting paper
marked the beginning of a vast research ef-
fort in neurobiology involving many scien-
tific disciplines. This probably explains the
paper’s high citation rate.

“Hans and I have received a number of
honours including the Lasker Prize, and
Howard the BDH Gold Medal for this and
other work on biological structures. We
owed much to the excellence of our col-
laborators and to laboratory camaraderie
which ensured that many a heated scientific
argument was settled over a good malt, the
endogenous Scottish ligand.”
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