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MB  Sir Stanley, towards the end of your time aM&iry’s, working with Fleming,
you were making plans to go to work in Edinburghaonew project. But before we
do, can we just tie the Fleming story up and, cask, there’s been a lot said about
Fleming and his contribution, whether he really wablobel Prize-winner, and just
how much he contributed to the penicillin storyand ask your view on that? How
significant a figure he was?

SP Oh, 1 think, yes. | would recommend that anybibét doubts it should read
Macfarlane’s book on Flemingpecause he started off, I'm quite sure, being an
Oxford man, somewhat prejudiced in favour of theddk team, but he ended up by
giving the appropriate division of the laurels terRing and to [Ernst] Chain and to
[Howard] Florey.

MB  So he came out on a balanced scorecard.

SP He really did. And it's very obvious, you st#gt Fleming made the original
observation, and, you know, without the originasetvation, Chain, whose job it was
to comb the literature for Florey at that time -a®hbeing the chemist that Florey had
taken on, thanks again to D&leyhose name comes up in every direction you can
think of. But he was combing the literature, amdclame across this reference to the
effects of penicillin. Now, it's very obvious thas you look at Fleming'’s career, as a
very practically minded bacteriologist, the stoeglfy starts with lysozyme. And this

is a beautiful story, because Fleming was curidagiawhat it was in tears, or nasal
secretions, when you had a cold, as to what migbit bacterial growth. And he
was very interested in the influenza virus at thmae, too. More of that later.

MB  This is the 1920s?

SP Yes, that's right. And so that when he grews tbhiganism, which was
[Micrococcus?] lysodeikticus — unfortunately, it was the only bacillus whicleses to

be killed by lysozyme — he observed that when bhea lear, or nasal secretion when
he had a cold, fall on the plate, covered with @agin of bacteria, that he got a clear
ring around the drop. And he said, ‘Well, thatseresting, it's knocking off these
bacteria, so that might be important’ He tried got it into wider use, but,
unfortunately, it seemed to only kill one partiguigpe of bacillus. But now it's very
difficult to resist the idea that when he was sabeatly, in 1928, looking at the plate
of Saphylococcus, covering the plate, bar the places where the usnghe
Penicillium fungus, notatum, was growing, and the clear ring around the fungus

! Macfarlane, G., 1984lexander Fleming, the man and the myth. London: Chatto and Windus,
Hogarth Press.
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showing that the bacteria were being destroyed tiigetwo things didn’t immediately
ring a bell, and...

MB A reawakening...
SP It had to be. And that’s, that was really hbwas.

MB There was a big argument, then, that for tenrgdhis didn’t really go
anywhere. He didn’t try to extract anything, and...

SP He did, he did try. But his efforts were, utdoately, not successful. He
actually gave the task of trying to purify it to...her was perhaps the best fungal
chemist in Britain at the time, actually, but whasame now escapes me at the
moment. He died not too long ago, actually. Awedldboured at it for a long time.
And Chain’s great contribution was that he lookédt,ahe looked at what had been
done, and he tried one simple experiment to expawicillin from the mould culture.
He just changed the pH of extraction. PrevioupBnicillin, which is an acid, had
been destroyed by an alkaline condition. All yoeed do is keep it acidic, and
penicillin was stable. And that was a major cdnition and it was at the back of all
subsequent efforts to purify penicillin. And, adwse, what Florey and Chain did
was to extract it and to show, without any doubtitghever, that you could kill off
bacteria which would otherwise — pneumococcal eGtéeor example — which would
otherwise Kkill off a group of mice. And that wdir great contribution, so that...

MB  You've got a wide spectrum of bacterial action.

SP Absolutely. So that you've got that whole... with the initial seminal
discovery, the rest wouldn't have followed, becaeain picked it out of the
literature as being an interesting substance, toyrgdo follow up.

MB How did it come about, this controversy thougihout Oxford versus St
Mary’s?

SP Well, the bad blood came because Almroth Whighote a letter toThe
Times, laying claim to the fame for Fleming, you knovechuse it was Florey and
Chain... Florey and Chain had gone off to the Unifgigites to interest some
pharmaceutical companies there, because they cbwdremembering it was the
beginning of the war — they couldn't get the ing¢ref British pharmaceutical
companies at that time, to take it up seriousijeyrhad other things on their mind,
like the war, you know, and other drugs that thag o produce, so they weren'’t
prepared to do it, whereas the American firms wane, did. And so you got the very
large-scale cultivation of the mould and the praduncof crude penicillin, which was,
of course, very effective during the war, during tlater stages of the war, and of
course, used on Churchill, too, when he had pnetanddo Almroth Wright laid too
much claim to Fleming. He sort of pushed the Cxfoontribution almost out. Well,
you can’t do that. It must be a balanced contriout So | think it's a non-conflict,
myself, but it was engendered...

MB Butitwas...

3 Sir Almroth Edward Wright (1861-1947).
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SP Yes. And [Lord] Moran, who then was Sir Chakiéisson, actually added to
it, you know, by making more claim. | suppose bk that Fleming, perhaps, was
being pushed too much into the background. Butjtdsappens, Fleming, who
became a world traveller after this, he was theofanfigure. Now, it's very
interesting. Maybe it's a personality differenadveen Florey, who was, again, not a
flamboyant figure, you know... in many ways his safrpersona was somewhat like
Fleming’'s. Chain was very different. Chain wasléént and so on, and, of course...

MB  Mid-European energies!

SP Absolutely, yes! And he was in no doubt, in apmion, as to who had
discovered penicillin. But, you know, that was. .atthvas it. Because | got to know
Chain later and he was a tremendous chap. Couwiel been a professional pianist,
you know, he was good, actually. Excellent, atyuabo that... and, of course, | see
his son now, who is also a scientist, which is...chhs interesting.

MB  So, getting towards the end of your days at $try&, with the Fleming
registrarship in... looking after penicillin affairas it were. Getting to that point, did
you feel that controversy going on around you iosthyears? Was that something
you directly felt?

SP It didn’t emerge so strongly at that time, yoow. It started to emerge later.
It became... it gradually, like a lot of vendettabnast... and because people took
sides, you know, and claimed the total pictureth@mselves, you see. So the Oxford
group resented what had happened at St Mary’'ssarttley said, ‘We’ll push them
on one side,” so that when they went to receiveNbbel Prize between them, they
didn’t really speak to one another. Not that Flegndid talk a lot, actually, you
know, but | mean, he just went his quiet way and gaite happy, because he was the
chap receiving more of the plaudits than anybodg.elAnd, of course, he had some
interesting traits. He liked having his photograpken, you know, tremendously
actually, so there are a lot of photographs of ktgnabout. Of course, there are a lot
of Fleming Streets around the world, in most of thaor capital cities, you know,
and wherever he went, he was feted.

MB  He enjoyed that publicity?

SP Oh, he did! He enjoyed it.

MB  He even thrived on it?

SP Not surprising, perhaps, in view of his backgdyuand in view of the fact
he'd lived through his life with Almroth Wright ithe background, you know, who
was, as | say, a very domineering and dominatiggré, in actual fact. But | think
you've got to look at that aspect.

MB  You actually were working with him as well?

SP Oh, I did, yes. Yes. Well...
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MB  Worked with...

SP Yes, well, you know, | mean, | did six monthsally, and it was very
interesting, you know, and he sort of asked me hdret was interested in a career in
bacteriology, and | said, ‘Not really.” But | wasll of admiration for his
observational powers, actually.

MB  And his nitty-gritty kind of tabletop (inaudible

SP Well, he did... he could do things with his haradsj he showed me how to
draw up the bacteriologist’'s pipettes, you know{lsat they were calibrated, how to
calibrate them, weighing them with mercury drawnintp the stems. He showed me
how to do accurate counts of the number of orgasmisnblood that you took off —
you see, we had a lot of patients with septicaerfia.drew the blood off. You could
say, ‘Well, this person has 100 million organismex gubic millilitre of blood,’
actually. You could dilute it out and culture @nd just count them [bacterial
colonies].

MB It's incredible assaying...
SP Yes.
MB ...which we don’t think about these days. It'sma@automated.

SP No, not at all. But, you know, all that sortlwhg appealed to me, you know,
| liked that aspect of bacteriology.

MB  So that was an important formative part of thie. |
SP Absolutely.

MB  You're going to go to Edinburgh next, and I'mnsimg to the reasons for that.
And | think [George] Pickerirfgwas part of the story?

SP Well, Pickering, I'd always kept in touch witinty because, of course, | did
his house job as part of a joint job that | didwetn paediatrics and the medical unit
then, you see. And you remember, I'd had contaitt Rickering before, when | was
a student, you see, and | was very anxious to slgobi you know, because I'd got a
great admiration for him. And | was lucky enoughdo it. And at the end of my
house jobs, he suggested to me, you know, waetested... well, he asked me, was
| interested in doing research? Now, of course become very interested in doing
research. It didn’t matter what the research vas,| wanted it to be, somehow,
linked very closely to clinical medicine. And haid ‘Well, what will do a lot of
good is if you go and work with a real scientidtel[John] Gaddum,and I'll see if |
can get you an MRC [Medical Research Council] stisigp to go and do that’. And,
you know, he did that.

MB  And you got your two or three hundred a year?

* Sir George White Pickering (1904-1980).
® Sir John Henry Gaddum (1900-1965).



© 2011 Oxford Brookes University

SP So | got... yes, | got my three hundred a year.

MB It was three hundred a year?

SP Yes, it was three hundred a year and whichpp@se, is not bad, actually.
MB  And you went that far north for the first time?

SP Oh, absolutely. You must remember, | was bor8auth Shields, but, you
know, across the border was quite unknown to mabugh, of course, a lot of my
ancestors were Scottish, of course, you know, andnandfathers were, actually, you
see. So that though | had obvious roots therg,wesen’t obvious to me! So that...
MB  Had you met Gaddum before you went there?

SP Never. Never.

MB  Did you go and see him? Did you have an in@mior you just went?

SP No. No. Ijustwent.

MB It was all happening.

SP That was it. Yeah, | mean, they... Pickering kiigaddum, of course, very
well, I mean, they’d met through the MRC or someghlike that, you know. | never
enquired about that, you know, it was all new to mMAad so | went. And there | went
to live in Leith, and | remember the hoar comingfigen the river and it rolled over
Leith, and | used to cycle up to the University tiew building.

MB  The mist coming. It really is wonderful, isnt®

SP Oh yes, yes, except when you have to cycle ghrauactually, you know!

MB  So you were cycling, in those days...

SP Yes.

MB ...from Leith into Edinburgh.

SP Into Edinburgh, yes.

MB Into the new building.

SP Into the so-called new building, yes, that'sitig It was quite old, the new
building, actually, you know! But it's got a lortgstory to it. And they were, the

laboratories were, you know, those typical highlalabratories. And, of course...

MB  And cold?
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SP Oh boy! They were cold, yes! They didn’t hawg heating, of course. You
must remember, you know, it was 1946, you see,haating was not something that
was encouraged, particularly in Scotland. You knthey were short of fuel. People
were very short... they were short of food, you rememit’s still rationing. You
know, they still had food kitchens where, you knduar, a shilling, you could get a
meal. And | would occasionally go there and haweeal, you know, and that was,
that was it.

MB | remember, in an earlier conversation, you wsaying something about
wearing a coat in the lab to keep warm, basically.

SP Oh well, the laboratories were very very colegause, you know, my first
encounter with those great high laboratories, &®y tvere sort of rather dark, and
dark teak benches, you know. And we used to tdaeistudents there, of course, the
elements of practical pharmacology, which | enjogiethg, in actual fact.

MB  So you were in some corner of a teaching lab?

SP | was, yes. Yes, that's right. | took parainthe activities of the lab, you see,
as well as doing my research, you see. So thdtenw really had to learn the basic
pharmacology. And, of course, to me, at that tiyoe, see, pharmacology was... as it
was to most medical students, was not something tbek very very seriously,
because, you know, when you think about it, at tiae, the number of drugs
available to treat anybody with, were not manyuaky, you see. So it didn’t loom
large in the medical curriculum, you know.

MB  So you remember the days of exciting receptacs .a

SP Oh well, nothing like that, you see, becauséwgogot to remember, | was
taught how to make pills in the pharmacy course, krmow. We actually used to take
powderedDigitalis leaf, put it into a die and stamp the pills outuyknow! And that
was what we were... that was what we were taught!d Anone corner of the
pharmacy, there were long beakers with leechdsemt | mean, you know, | know it
makes me sound archaic, but | mean that was tlie ofuthe matter, you see. And
they were used, those leeches, it wasn't that wenen’'t used. They weren't there
for show.

MB  And that was in the original training period?
SP Yes, that’s right.

MB  Was this still very much the picture when you ¢ Scotland? It wasn'’t all
that different?

SP Oh well, there was a big difference in the... pfamology was real
pharmacology, you see. When you met Gaddum andh®lafogt® you see, as the
leaders of the Pharmacology Department thereyihatvery different.

® Dr Marthe Louise Vogt (1903- ) Lecturer, laterdeain pharmacology, University of Edinburgh,
1947-60.



© 2011 Oxford Brookes University

MB  These were giant figures as well.

SP Oh, they really were. | mean, you know, theyewdor me, of course,
frightening, in the sense that they knew all agharmacology and | knew nothing.

MB  Tell me about Gaddum.

SP Well, Gaddum, a shy, gangling figure... glassesd. fee sort of... his arms
and legs seemed slightly disconnected. He usdzkteaning up against a... you
know, a wall, and he sort of moved around in a &gt of peculiar, gangly way,
actually. And he was very shy, basically, that'atv people, perhaps, didn’t
understand about him.

MB  So gangling, and awkward in conversation?

SP Yeah, awkward in conversation. He would sottistén, and then he would
come out, you know... slightly, you know, explosiveiy occasions, you see. It was
difficult. But, you know, there it was, and youutt see him, because he had a large
domed forehead, actually, and there was a lot ahidvehind it too, actually, which
was working. And he was very critically... he nelerr you get away with a loose
statement, no more did Marthe Vogt, you see. Talerys were asking you, ‘Justify
that statement,” you know, and they taught me, krmaw, how to think clearly.

MB  From the start, was able to take you aside,talkdto you about issues?

SP Yeah, well, he asked me what, what | wantedatoathd suggested was |
interested in this topic, you see, and, you knoWwictv was really about sympathins.
And, of course, then when | read up about it, airse, | was fascinated. What |
wanted to do from an early time was to make my diitte mark. | wanted
desperately to do something, you know, which wagjuer and really made an
advance, you know. That was my ambition. There m@doubt about that, from an
early time.

MB  And Gaddum introduced you to...

SP And he gave... what he gave me, yes, what hergayef course, was a very
important question. And that's been with me thitoug the rest of my life when |
advise people. Give people, when they're youngoirtant questions. If you can be
sure that they're really important, that’s the thio give them. Don'’t let them work
away at something which is sort of interesting, lyou know, not attacking the main
theme, because far better to be working away atrg difficult problem, and you
either crack it or you don’t, of course. But, wdnadr, you get more satisfaction out of
it in the long run. And that was the problem | veasfronted by, because sympathin,
which had been around, basically, since the sthihe® century, in terms of the
chemical transmission of sympathetic nerve impulsessus electrical, of course,
was... it was still unknown. | mean...

MB A confused story at that stage.
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SP It was very confused. | mean, when | entered was that... the field was,
perhaps, dominated by the views of [Walter B] Canand [Arturo] Rosenblueth:
Cannon, W B Cannon, who invented the term ‘homeaastegor which he’s perhaps
best known. But the idea was, then, that adreealiom the work of [T R ] Elliott in
1902 and 1904, where Elliott had first suggested, therhaps — and he never carried
it further — perhaps the activity of the sympatheiervous system is exerted through
the release of adrenaline, at or close to the nemdangs.

MB  So that was really exciting, then.

SP It was. But it lay fallow, because nobody qaiteepted, until [Otto] Loewi
took it on and showed that, in those two heartsciviie had in tandem, that
acceleransstoff, which caused the heart, the mextgl heart, to beat faster when you
stimulated the nerves to the first heart — accetst@®ff. And vagustoff, which slowed
the heart, you see. [And] that the acceleranststehich we now know is
noradrenaline, actually, so that it... among a feteotthings, perhaps, liberated as
well, but principally noradrenaline. And it wasihown until the 1920s, you see,
and that was when [Henry] Dale really seized oraiitgd really believed fully and
finally in the chemical transmission of the nervaystem. And [John] Ecclésan
Australian working in Britain, believed just as pamately that it was electrical, and
that the chemical things were just a passing phemom And that, of course, led on
to the controversy with Feldbérgbout acetylcholine.

MB It went on for quite a long time?

SP It just extended. And this was the backgroumdvhich | was precipitated,
you see.

MB  Was that a time when there was a thought thedredine might go two ways,
to a kind of sympathin A, sympathin...

SP Well, this was, this was Cannon and Rosenblaeith that was sympathin E,
excitatory, sympathin 1, inhibitory. The idea thhey put out was that adrenaline
combined with a substance and became sympathimde[véith] another substance
and became sympathin I, and appeared in the ciiealaYou remember, a lot of...

MB  Having different effects according to differesftective needs.

SP Yeah. A long time ago, Dale had shown thattesgaolld reverse the action of
adrenaline on the blood pressure. If you gavetergstead of a pressor effect, you
got a purely depressor effect. Now, he never cetapyl explained that at the time,
but remember that was about 1910, actually.

MB  You've mentioned him several times. This wagant of a man.
SP Oh yes. He bestrode the whole area of pharomgobnd all his pupils;

you've got to talk of the whole Dale school, indlugl all those that came from
Germany in the 1930s, because of Hitler... Hitler’s...

’ Sir John Carew Eccles (1903-1997) Australian piigsist.
& Wilhelm Siegmund Feldberg (1900-1993).
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MB  There was an enormous ability of helping thdpimg the Germans into really
important...

SP Because he’'d always taken an interest in Gemhammacology and so he
knew what was going on there. He knew that Felylbad an assay which would be
very useful in determining what was released at#gromuscular junction. And, of
course, he invited him over when he knew that he inadesperate straits, because
Feldberg was sacked at a moment, literally, a més\@otice, in the middle of an
experiment. His professor said, ‘You're out,” lwadly. And so he had to leave, and
he left. And it was difficult for him to obtain passage and admission to Britain, at
that time, but Dale had made the arrangementshthatould be admitted. And so...
so many of those people, Marthe Vogt, the peopé ¢came to work with Dale, and
then moved on to other places, in some cases. isiBrftharmacology owes a
tremendous amount, both to Hitler and to Dale!tttd this was very...

MB  Things were never going to be the same again.

SP That whole [Dale] school was very very importaAnd Gaddum, of course,
having worked with Dale, with Feldberg, with Martffegt, you see...

MB  Was Gaddum also a product of this?

SP No. No, he wasn’t. No, he wasn't. He caméiezarHe was different. His
parents were of German origin, but he’d been ig tlountry a long time before.

MB  Was he brought up in the North?

SP No, no, he wasn’'t. No, he was unusual, you segean, that department was
unusual, because the Scottish departments didnft &p perhaps, welcome, you
know, the Sassenachs, or anybody else at that tBog, | mean, not only was there
Gaddum and Marthe Vogt, but there was Dekanski{Af was a Pole, in there, you
see. There were two sort of what you might cadlrdc carrying Scots’, actually!
Crawford was one and Henry Adam was the other! ridié&mam, bless him, is still
alive, and Henry Adam was working on histaminehattime | was there.

MB  Butnot...
SP No, but he’s still, he’s still around. He’s yéull of beans.
MB  Who else was there? Let’s just run through them

SP Well, Miles Weatherall was a lecturer in pharobagy, and Miles Weatherall
subsequently became the director of research ferWellcome Foundation, you
know, and... and he, again, was one of those pebpleseemed to me, to know so
much more about pharmacology than I'd ever dreaofiled was terrified, initially, of
what was going on, but | learned subsequentlyandstip for myself. But that was a
tremendous experience for me, because, you knowe tehown how to operate, by
somebody with the skills of Marthe Vogt.



© 2011 Oxford Brookes University

MB  Have we said enough about Marthe Vogt and hekdraund?
SP Oh, Marthe Vogt, again, was a refugee from Geynmygou see, and she...
MB  And done so much...

SP Oh yes. But she was a tremendous person, lgctdateally... a tremendous

experimenter. She could operate beautifully. lameshe would have made an
absolutely wonderful surgeon on man, actually,dhe was very beautiful in surgery,
but she was also so simple and clear thinking mapgroach to problems. | mean,
you know, she stuck to it and achieved. And she veay good chemically, too, you

see. She had good ideas about things. For examsipbewas the first person to
demonstrate noradrenaline in the brain, which, wymn think about it, was a rather
important discovery, actually, you see. And sheswme of the earliest in

endocrinology, pharmacological endocrinology. $e got a number of firsts, and
she was very very helpful to me.

MB  She befriended you quite early on.
SP Yes. She showed me, she showed me how tordgsilyiou see, and...
MB  She was easy to talk to? Nice to talk to?

SP Yes. Oh, very. Very very easy to talk to.gily frightening, because she
was, you know, she was always putting this dirassjon to you, and, you know,
you never quite knew whether you were pleasingalir your responses or not. You
know, when you knew so little, it was not too edsycause she knew such a lot! But,
experimentally, what good fortune | had to be tdaumyhthose people. And, of course,
equally, talking of experiments, there was [J Riulreonth? who was the professor of
surgery, next door. And he saw me struggling véth attempt to do a cervical
ganglionectomy on a cat, you see, and he said,|,\i&l know, you’re not in quite
the right place,’ leaning over me. ‘I'll show ydwow to do this.” And so he showed
me how to do this cervical ganglionectomy, becao$epurse, he spent a lot of his
time removing bits of the sympathetic nervous syssite man, to achieve, you know,
good results.

MB Learmonth sat on two chairs at that time, did&®

SP Well, he had the... he was the professor of @instirgery as well as the
professor of experimental surgery, you know. Nergbody was too happy about
the fact that he was occupying two chairs, but ¢rawas a man of real substance
and personality, and | was again, you know, | weky to have him show me these
things. But that was it, you know, people justwad you them. And so the whole
atmosphere of that department was... was one ofithengy points in my life, anyway
in terms of experimental work. And, you know, gigling as | was, with the task that
Gaddum had given me, knowing very little, of coursbad to find out... well, all
right, if we do get substances liberated in the8|dow can | assay them? How can
| differentiate between adrenaline and anything2IsSo | was looking, you see, for
methods of distinguishing on bioassay — you musteraber it was bioassay at that

° Sir James Rognvald Learmonth (1895-1967).
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time, because Gaddum’s contribution, of course, thaspharmacological assay of
substances. He was very very hot in that area.

MB  And this was a very hot area in pharmacologgat time?

SP He was very interested in parallel assays derdift substances with different
responses. You know, you could distinguish betwagrenaline and histamine by
their different actions on smooth muscle. Andcoftirse, what he said, you know,
‘Maybe you’ll be able to distinguish between adtereand noradrenaline,” because
noradrenaline was in the news at that time, ‘byappropriate parallel assay.” And so
| set to to find discriminating smooth muscle. Ahdame up with the rat colon,

which was... you know, don’t ask me why! But, | meghjust thought | would look.

MB  That was just a shot in the...?
SP A shot, yeah.

MB  And... just framing the question, very very tightand say that what he really
said to you, was asking you to look, really, at psthin. But it was really sympathin
coming out of the liver. It was hepatic sympathin...

SP Oh yes. Well, that was what he’d worked on teefgou see. And others had
worked on it. In other words, when you stimuldte sympathetic nerves going into
the liver, around the hepatic artery, you stimulatee nerves, and then, with a delay,
if you had a distant smooth muscle, like the ratitiig membrane of the cat, it would
then slowly contract. And that was sympathin. yfnpathetic action. That showed
you that there was a substance circulating in tbedy which took the circulation
time to get there and then cause the contracthord you sensitised it using cocaine.
Cocaine would... it had been known for some time th@taine would sensitise a
nictitating membrane to the actions of adrenaliSe. people said, ‘Well, this must be
adrenaline, mustn’t it.” But, you know, becauseresestill with Elliott, you see, in
1902, you see. And that was it.

MB  And this was a really tough first year.
SP Oh, very.

MB  Because | know you'll probably be covering it &annice way, but it was a
really hard year. You were having to drain blooahf the liver in the way, | think,
that Gaddum had suggested, that was going to uirtode pretty bad news?

SP Oh well, it was bad news, because, of course, hawouldn’t dream of doing
this, because he... he liked what | think is a prettyde approach. You put a glass
tube up the [vena] cava to just below the exit ltd hepatic veins, as they went
through the... just as they left the liver to go thgh the diaphragm. And then you
had a ligature around that, so you would then ditrex blood coming out of the liver
in the hepatic veins down through the tube, anddycallect it. But, of course, the
real problem with that was, of course, as soonaaspulled on the top ligature, the
blood pressure dropped out of sight! So it wasordughly bad preparation. But he

11
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insisted that | kept at that, you see. And | k&pting, ‘Well, look, | cannot get these
animals to survive and collect the blood properly.’

MB  This is cat you were working on?

SP Yes, that's right. 1 couldn’t get it to workoperly. And | was pretty
desperate, you know, | was really close to feelyay know, that | was completely
incompetent, and that...

MB  You did this...

SP And he just said to me, ‘Well, look, you're mast... you're not doing very
well with this, are you?’ And eventually, you seeyear had passed and | had found
how to assay substances in blood. | was aheatatnkdecause, you know, to assay
these very small quantities of substances in stemtibl ran into all sorts of problems
with shed blood, and how could | avoid them.

MB  And this is a material on the change all theetim

SP Well... well, it was, actually. It had plaguedaphacologists for years, you
see, because they knew that shed blood was bad foewsooth muscle, because
they couldn’t control all the contractions and assions that occurred when you
applied shed blood to smooth muscle, you see.

MB  How did you cope with all that?

SP You know, in the [C A L] Evans [E H] Starlingagryou see, they were doing
the heart lung perfusion, and they said... going ladke literature at that time, you
see, | was struck by the fact they said, ‘Welati can actually perfuse the lung with
this blood, you may then be able to continue theegment. But often, you can'’t.’
Now, then there was the argument, was it becausy there filtering out
microthrombi out of the blood, because, you knomij-eoagulants at that stage were
not... you know, heparin hadn’'t been invented, yoe, s they were often using
defibrinated blood, you know. Anti-coagulants ware very primitive stage when |
was a student, you see. Heparin, [J E] Jorpesthgalrheparin out of mast cells, you
know, at that time. So that this was difficult.elly this was known ...

MB  What (inaudible).

SP Evans, well, they just perfused it through osgarNow, they found that

there’d be a period of intense vasoconstrictiothi lungs, and if they could just
manage to get past that initial phase, they cdwéd tontinue the experiment. But all
the original descriptions of Starling and co., ln¢ theart lung preparation, are full of
that sort of description. And it was... all about.asnit embolisation, or was it some
other substances that the lung was removing? dtpsabably microemboli, | suspect,
myself. But, nevertheless, that was in my mindj gee, and | thought, ‘Well, how
can | get round this problem of blood? What ighéat's actually happening?’

Because | would put blood, the plasma, which I'pasated, and put it on to the
smooth muscle, and, of course, the thing would fich® scale, you see. And |
couldn’t...and | said, ‘Well, you know, this is goinp be impossible to assay

12



© 2011 Oxford Brookes University

substances like adrenaline and noradrenaline giptésence of all this. How can | do
it?” And so | worked away at this and examined bh@od and the properties of
plasma to see what it was that was doing it, amddclopharmacologically antagonise,
or did | have to extract the substances | wasested in, out of the blood? | wasn't
fully aware of the effects of potassium at thatejrfor example, you know, and I'm
sure a lot of the effects | was observing, the degipnal effects on smooth muscle,
were due to potassium. But eventually, | came ith the fact that, miraculously,
when | was perfusing a rabbit ear to measure tBecamstrictor effects of what | was
producing, that when | gave ergot — it was dihydgoeomine — that this abolished the
nasty vasoconstriction in the control blood. Swuld get a nice flat background and
stimulate the nerves, and | would get, | would ldeao assay vasoconstrictor
substances appearing in the blood perfusing... paguke spleen, as it happened,
which | was collecting blood from.

MB  (Inaudible) had the stable background for thek#o

SP Well, so I... but, of course, what | didn’t realibecause | marked... | said to
myself, ‘Well, that’s interesting,” because Gaddditin’t believe me at first, actually.
He said, ‘It's not possible’. And | said, ‘Wellpdk, you know, here it is. Ergot
blocks these actions. | don’'t know why it does But then, a couple of years later,
there was a report by [Irvine Heinly] Page and [#@réreen of a substance which
they'd extracted from shed blood, known as serotonivhich was 5-
hydroxytryptamine. And, of course, we know thaatrblocks 5-hydroxytryptamine.
So it's almost sure that that's what it was, yoa.s&o | got through all that, which
took me rather a long time, lots of setbacks a$, wefore I...

MB  You were well into your first year before that.

SP So | was. Then | remember going to Gaddum. &6my | hadn’t solved the
problem, of course, and you know, | said, ‘WelbKko..” He said, ‘Well, this is your
year, isn’'t it.” | said, ‘Look, | haven'’t solvedhis problem. | cannot go and leave it,
without...

MB  Did he feel that you might pack in at that stage

SP Oh yes, yes.

MB  You did?

SP Oh well, he felt, you know, he’d given me a ydart | hadn’t solved the
problem, so he thought, ‘Well, you know, maybe &#sn't going to be solved.” And |
said, ‘Look, | can’t be happy with this, so canavie another year?’” And so he said,
‘All right.” And he gave me another year! So hgpked to the MRC for another
year, so that | got my extra year, during whichejnof course, | got married in
London. But that was in '47, you see.

MB If we can put that in place, | think, while we’igoing on there. You had a
rather exciting trip down and got married to Peggy.
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SP Yes, yes, that's right. Well, it was... oh yésyas very nice, actually. Well,
of course, it was the first train across... it waszén solid, actually, at that time, you
see.

MB It was a bad year for winter, wasn'’t it?

SP Well, that was the year, | think I've mentionexd you before that the
preparations in the laboratory that | left up ovght, even though they were saline,
were frozen solid in the morning! It would freezadine, so that you can guess that it
was cold! And | used to work at night, you seeareg a coat, you know. | mean, an
overcoat! | mean that’s when | took to smoking \Woioes, you know, for something
to do while | assayed things every two minutest tBase were things that came later.
But, oh yes, it was an exciting trip down. | wadsgsed, you know, because Fleming
came to the wedding as well.

MB  And Wilson?

SP And Wilson, yes, that’s right. So it was... itsvace.
MB  And was Peggy going to go back with you to Saod?
SP Yes, she was. We went...

MB Right away?

SP We went back to Scotland and | introduced tb@ punsuspecting girl to life
in... you know, in an apartment there. And we live@very year, we lived in about
four or five different apartments, because we la#éidep moving on because they
kept letting it for more money to somebody elseyalty. And it was very hard until
we arrived, finally, in George Square, which wagelg. Now, that's an interesting
story, because this was an apartment which had®@h bived in for fourteen years.
There was a sort of dead bird in the sink, you knd@siccated. And then | saw, on
the mantelpiece in this apartment, which was abibve old Women’s Union in
George Square, behind the new buildings in Edirtbuagportrait of Harvey Cushing.
And we’d rented this place from somebody called iasMFitzgerald, who lived in
Oxford. And I thought, ‘Well, that’s interestingdarvey? What's she doing with a
picture of Harvey Cushing on the mantelpiece?’ And went into it, and, of course,
she was a friend of Harvey Cushing’s. He usedgih ker. And she’d worked with
the elder Haldan®, doing physiology with the elder Haldane. And oked up her
papers, which dated from about 1900, and she didlieaage of a hundred, and she
was admitted as a member of the Physiological ogiben she was about ninety-
five, because she hadn’'t been a member of the élbggial Society even though
she’d been working with the elder Haldane. But'dlgone to live in Oxford. |
always remember it because she was insistent omnteatory, when we left this
wonderful apartment, with all her wonderful antigiugniture and her ... sort of
Meissen dinner sets and all that sort of thing, stmel said, ‘Well, the inventory, these
five items I'm interested in. There’s the knifeagbener, the tin opener...” and there
were all these things! And we’'d been living surrdad by her rather nice

1% John Scott Haldane (1860-1936) British physiolpdather of John Burdon Sanderson Haldane.
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possessions, actually, for all this time. But thvais George Square, and that was a
nice, it was just a nice little side issue of soot3bwho was important.

MB So you were married. And things were beginniogget better at the
laboratory?

SP Yes, they did when | changed. | said, ‘Looky §oing to do it. I'm going to
do this. And I'm not going to persist with thisér, it's killing me. Why don’t | try
the spleen?’ So | just...on my own...

MB  What made you think of the spleen?

SP Well, because the spleen has its own indepersyempathetic nerve supply,

it's got a good inflow and outflow, it's easy tollext the blood without doing any

harm to the circulation, you see, so you could gkate the nerves, collect the splenic
vein blood, which drains into the portal vein ditgcand so | just cannulated that,
dead easy, stimulated the nerves... you take theesenif the outer coat of the

artery...

MB  This is the splenic...

SP And so | just switched to splenic sympathin, Emdnd behold as soon as |
started to do this, of course, | started to getiltesyou know, they started to flow.
And ...

MB (inaudible) results...

SP Well, | started ... well, the exciting result walsen | showed that there was
something coming out which inhibited the rat coloas well as caused

vasoconstriction in the rabbit ear, and also statad the nictitating membrane of the
cat. And so | was set up then to do a parallefmphaological assay, you see. And
the first experiment said, ‘This can’t be adrenalirCould it be noradrenaline?’ And
the experiment said, ‘Yes, it could be,” becauserdtio of activity was such that it

couldn’t be adrenaline, but it could be noradrareliyou see. Now, of course, latter
day work says that, of course, a lot of substahibesated from sympathetic nerve
endings, there’s co-location, for example, not pfshoradrenaline, with peptides of
different sorts, with adenosine and so on - thekvediGeoff Burnstock. So that there
were a lot of other substances, no doubt, comingBug the predominant effect could
be explicable on the basis of it being noradreealinSo | just went on and

accumulated the results as fast as | possibly ¢@uid it started to work very well

indeed. And I...

MB  Some marvellous traces.

SP Yes, well, these are the traces in the papaotlewsubsequently, which was
The Nature of Splenic Sympathin.** But, you know, just reverting back to Peggy, the
thing was, | said... we’'d been walking down the maireet in Edinburgh and I
stopped in front of a jeweller's shop, and theregensome rather nice small, pearl-
handled knives and forks. They were very niceseesnives and forks, they were

" peart, W.S., 1949. The nature of splenic sympashiPhysiol., 108, 491-501.
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beautiful, and to our eyes, they were beyond reaaid | said to her, ‘Look, if | ever
get this problem solved, I'll buy those for you&nd so I'd been working all night,
doing assays — and she often used to come up taliht® bring me fish and chips,
actually, you know. So that there was one nightnvhknew that we’d got it right, all
the experiments worked in the right way and thahgleted a series of experiments
and | knew we were all right. So the next daygehiout and bought them and didn’t
say anything to her. And then | came back in #méyéhours of the morning and put it
by the side of the bed, you see, then when she wpkm the morning, she said,
‘What on earth’s this?’ And so she knew...

MB  The breakthrough.

SP ...the breakthrough had occurred, actually. %o was it. It reminded me
very much of that story I've told you about Feldiperyou know, Feldberg, when he
was working with Dale, he was standing with hiseaiif front of a fishmonger’s shop,
and he... Lady Dale passed and she said, ‘What arestgmding there looking at?’
And he said, ‘Well, we’re looking at the lobstersthe window, because, you see,
whenever | do an important experiment which | thieélly advances the subject a bit,
then we have a lobster supper.” So that after, @i see, it became known as a
‘lobster experiment’, you see, and Henry Dale ttilukt aboard too. And so it was
very like that and | rather appreciated it.

MB  How did that breakthrough change your relatiopsitith Gaddum?

SP Oh, quite a lot! Quite a lot! Oh yes! | meha,eventually said, ‘Had you
considered a career in pharmacology?’ Yes! Nothmat did make a big difference,
because he appreciated success, actually. Aftethalkindest thing he did for me
was letting me publish it myself, you know, becahs#l...

MB  You did publish work with him, though?

SP Yes, | did. And with Marthe Vogt. That wastbe assay of these different
substances in blood. But he let me...

MB  But you were (inaudible).

SP Oh, that’s right. | fought hard to keep thacduse it had nearly killed me,
actually, you see, experimentally, and also astadiemy stickability, you know.

MB  You didn’t write up for a PhD or anything, thigork?

SP No, no. No, no. No, | didn’'t do that.

MB  You never went into that?

SP Well, | never thought that PhD’s matter, actyalbu see! What matters, and

| do, I'm very serious about this, now that we’'ntoi an area where taught PhDs are
becoming the rule, and I'm very dubious about thetause, sure, a lot of students

haven’t got a broad biological background, thereftrey need to be taught rather
more about it. And with molecular biology becomivery much more concentrated,
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they often, in my experience of interviewing thean fellowships and things, their
lack of biological breadth is very outstanding, l'afraid. And so there may be
something to be said for that. This is one gredtie of having a medical education,
actually, you're bound to be broad in your approaattually. And even in my

primitive days, it gave you breadth, actually, dnthink that's very important in

tackling problems. All | would say, really, is thd you're given an important

problem, what could be more educational than th&tRat could be more testing of
your general character, actually, than that?

MB  Absolutely. But, thinking of 1947, which waspecial year, there’s marriage.
SP Yes. Absolutely.

MB  When did the actual...

SP | also broke my jaw in that...

MB ...breakage of the jaw take place! | was justulto ask that, because you
were into rugger in Scotland in an interesting wagying at Murrayfield.

SP Oh yes. Yes, | was. Yes, | first played far thniversity, and then a chap
called [Micky] Steel Bodger, who came up from Emglawho was actually an
English international, and he displaced me fromEtHaburgh team, not surprisingly!
So | looked around and | joined Edinburgh Wanderefsd Edinburgh Wanderers
had as their home, Murrayfield, you see. So llgirtly say, ‘Well, | was playing in
the sevens at Murrayfield, actually...

MB  Cold day, hard ground.

SP It was a hard ground, boy, it was hard! Andckled somebody and hit the
ground with my jaw, and broke it and that was thistind you, it had an advantage.
I'll tell you why it had an advantage, because mjewsed to take me around...
because | was wired up, you see, and bound aldrcamd she used to take me round
to the fruitmonger, you know, fruit and food, a®Id you, was very scarce, you see.
So she used to take me round, looking like thisj} yee, you know, with a sort of
straw between my lips, you see. And say, ‘Welbklo.” — bananas were very scarce
- ‘and | can put bananas through this.” And soused to get better food than either
of us would have otherwise had, you know! So iswwa advantage. Nobody in the
laboratory could understand why one earth | evayea rugby, because rugby was
not something they’'d ever had anything to do wythy know. It was sort of one of
those nasty rough games, but | loved it, becausgateall round the Borders on a
Saturday, you see. We used to play all these telama on the Borders. Wonderful,
wonderful, it was good!

MB  How did that period in Scotland affect you, geally? | mean, you became
very fond of Scotland?

SP Yes, | did. Oh yes, | did. | also grew to haggain aspects of it, like the cold

wind blowing up the Edinburgh steps, actually, ¥oow. And it was a funny time to
be in Scotland. Of course, I've returned to it ymow; I've been lucky enough to be
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given the DSc of Edinburgh University, subsequentlizich was nice. And it made

me think very hard of life in those times, you knowWut it... yeah, I've got a sort

of... still got a slight love hate relationship wi8ctotland, | guess, actually. But |
can’'t deny, of course, that it was, perhaps, onthefmost formative periods of my
life, actually. | knew then that | wanted to dsearch and that | could do it, no
matter what.

MB  You stacked up...

SP Yes, that’s right. And then, so then I... whéeaft] | came back.

MB  You were clutched back by the Forces?

SP Yes, well, that’s right. Well, that had beeffleded because | went to... as
you know, I've always felt slightly guilty aboutdHact that | was a medical student in
the war, and I'd deferred it to do this researden | went into the RAF Medical

Service.

MB  Before we clutch you back, though, for that sesy these were produced in
that period, weren't they?

SP Oh yes.

MB Can we have a peek?

SP Yeah, well, you've seen the original paper dersp sympathin, but a lot of
young students will not be familiar with how we hadproject our slides, you know,
2 by 2 is not... that is a projection slide 3v4 by 8giible glass sides.

MB  And you had to carry whole boxes of them?

SP And you had to carry boxes around. These arslities | first projected my
results at a Physiological Society meeting, acguaBo I'm rather proud of these. But
they're the original smoked drum slides, you cam ttem there. But they really do
weigh rather a lot, actually.

MB  But they're treasure from that time.

SP Oh, they are, yes. Now, | love them. That'y ¥e always kept them.

MB  Yes. It's nice to have them on film as well.

SP That'’s right.

MB  Thanks very much for bringing them in. Now, yare clutched back and you
go to rather a nice part of the country.

SP Oh yes.

MB  RAF.
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SP Yes. Oh, yes, RAF. We went to Ely. And it wather nice, because the
RAF Hospital in Ely, just about a mile outside, amé survived there in a very nice
apartment there, and Ely, of course, very quiehemial town, really very quiet

indeed. But we made lots of good friends thered #he RAF Medical Service was
quite an eye-opener to me, actually, you see, Isechd already got my MRCP, you
know, before, and so | was graded as a medicaliagcwhich... as | look back

upon it, | think what an injustice was done theeally, because, you know, | was still
very green, actually, but, you know, willing to tea

MB  And fresh from cat surgery!

SP Oh, fresh... yes, | fancied myself in that wayit Bie medical problems of a
bunch of young RAF recruits, though, they varien @ould be quite considerable.
There were people doing extraordinary things, kkeng partial gastrectomies on
nineteen-year old recruits, you know. And | useddmplain about it.

MB  What, really?

SP Yes. You know, because peptic ulcer being quoramon, and surgeons,
perhaps, fancying themselves as... you know, inréspect. They would, perhaps,
you know, very likely do these sorts of operatiarsch...

MB  What, on the basis of dyspepsia or something?

SP Yeah. There was an awful lot of... there wasvanldot of dyspepsia around
in these recruits, you know! But it was, it wastgquemarkable.

MB  That must have been rather frightening, peopleglthat...
SP Oh well, it was frightening.
MB  ...bizarre intervention work.

SP Very, very unusual. And nobody could get awath W now, actually, of
course. | mean, it just wouldn’t be done. Buty ymow, that’s the sort of thing that
could happen. But, of course, | then... | made aofofriends with the local GPs
around Ely.

MB  Because they had referrals, | guess.

SP And so we used to act, function as a distrineg@ hospital for Ely, actually.
And so all the patients they wanted an opinionlarsed to go round and see them, or
bring them in if they were ill, so we could... thigsy | never asked anybody actually,
in the higher command of the RAF whether | couldtdoOne just did it, you know!
So we were running a sort of private hospital senfor the inhabitants around Ely
and a few of the villages beyond, actually. Andskd to be called in to give an
opinion on those people.
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MB It sounds a unique opportunity though. | megoy've come from quite
rarefied research, and you land up having a vengigé medical brief, seeing a lot of
cases.

SP Oh yes. That's right. And my colleagues theege very interesting, you
know, a lot of them knew a lot more medicine thatid, | have to say, actually, at
that time.

MB It was a good re-equilibration process.

SP Oh, it was. It was excellent.

MB  How did you like the RAF generally, though? &am, that was good to have
that attachment for a time?

SP Oh yes. Yes, indeed. | mean, it... | think iise of the best services,
actually. 1 mean, you know... if you're young...

MB  And you stayed in Ely?
SP And we stayed in Ely, and that was it.
MB  Two years?

SP Yeah, two years. They wanted me there as acalespecialist, and so they
stuck me there and that was it, you know.

MB  And Peggy got rather used to moving?

SP Oh, oh, she... oh, she got a very nice life, yoank in Ely. | mean, made a
tremendous number of friends.

MB  Did Peggy continue her career throughout théogeait Edinburgh and Ely?

SP Yeah, she continued nursing, but when she wé&syishe didn't need to do
that, and that was... the opportunities weren't thelBait the opportunities to live a
better life than she’d encountered in Edinburghemvishe, you know, really had a
tough time, you know, keeping me going there.

MB  They were tough years.

SP They were tough, but, you know... in retrospdwty twere very good. | think

I've told you, the example, moving from one apamim& another after midnight,

carrying a sack containing coals and a black camngrback, plus some other... you
know, household pieces. A long black car drew lopgside us and it was the police
saying, ‘And what have you got in that sack?’ Anskid, ‘Well, coal and a cat!

Because, really, we were moving from one apartnh@nhe next. And that was it,
you know, that was the sort of life you remember.
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MB At this particular moment, we're going to moverh one reel to another. I'm
going to close this part of the interview down gomoment.

SP Yes, sure.

MB  The reel’s running and we're able to continuatthtory. But to move from
Ely, and that rather curious two years, back tokmg with Pickering, which is the
next big part of the story.

SP Yes. Yes, because he offered me a positioheirdépartment then, towards
the end of my time in the RAF.

MB  You'd kept in close touch, | think?

SP Yes, I'd been in touch. Not very close, youwnadBut he, he offered me a
post, actually, you know, and | eagerly acceptedist what | wanted.

MB  This is clinician and lecturer?

SP It was a sort of... well, it was a sort of assistan the medical unit, it wasn'’t
dignified by the term ‘lecturer’.

MB  Back at [St] Mary's.

SP Oh yes, this is back in the medical unit. Amer¢ were a lot of interesting
people working there then. A lot of post-war régiss, senior registrars still around,
who'd...

MB  Anybody worthy of mention at this stage?

SP Well, | suppose [Richard] Lovéflwho was the first professor of medicine in
Melbourne, for example. He emigrated to Melbouara he was working on
rheumatoid arthritis at that time. And Brian Hudswho subsequently became the
President of the Royal Australasian College of Rilgss, a very eminent
endocrinologist at the Howard Florey was there. cHanged from doing cardiology
to becoming, ultimately, an endocrinologist. Tdames, who was the first person to
distinguish between people with duodenal ulcer whoreted a lot of acid at night,
versus those with gastric ulcer, who didn’t. Na,course, at that time, that was
quite important, because people with duodenal silget pain at night. Now, it was
not known, and it still isn’t absolutely sure whey do, but now that we know that
there’s this well-knowrHelicobacter [pylorii] infection at the bottom of an ulcer,
maybe that makes more sense. It may well make serse, actually. But that was
what he was doing. But that was... somebody wasgdsamething original all over
the place. And Peter Sanderson, who was the réadeedicine at that time, in the
department, was busy doing work on calcium, whespf@ewere not in the position of
measuring calcium in the blood, he was doing thréy @@ork on measuring calcium
and ionised calcium in blood. So everywhere yokéal, it was interesting. And

12 professor Richard Lovell (1918-2000). IntervievsdDr Bryan Gandevia for the Medical Sciences
Video Archive of the Royal College of Physiciansl@xford Brookes University, 28 March 1996.
MSVA 126.
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there was Harold Scarborough, who was a profedsmredicine in Cardiff, and who
was a Scotsman, and who subsequently went to Migerirun a department of
medicine there.

MB  Was this the Bell, Davidson and Scarborough?

SP Yes, absolutely. That was the next best tluragtorbic acid — you remember
that he thought he’d discovered a new substancehwiias like ascorbic acid, it never
sort of really came to anything. But he was thst fthap there that taught me how to
do plethysmography, you know, and measure blood flwrough the hand, using a
hand calorimeter, you know. You had a great bigrrttometer, graduated in
hundredths of a degree, you see, and if you put lgand in the water, and measure
the change in temperature of the water... it's arrraoas calorimeter, really.

MB  Yes, this is kind of Beckmann thermometry in ay®

SP Yes. You could actually tell, and if somebodglked into the room, you
would actually shut off the blood flow through thand, and you could do it, because
the temperature rise, which was steady, would ttep. And that's one of the
methods of measuring blood flow that | first becaawguainted with. | hadn’t
realised that later in my life | would have to bemacquainted with a lot of other
methods of measuring blood flow. But that wast thas what was going on there.
And so | used to help him in his experiments. Baft,course, because of my
background in looking at catecholamines, one of thmgs that we rapidly
encountered was the fact that there were one orpatients around who had that
rather rare tumour, phaeochromocytoma, and sotbgettry and find more of them.
And we became a collecting centre for these ramotus, because | could assay the
stuff in the urine, for example. They put out adb noradrenaline in the urine from
the tumours. It's a tumour of the adrenal glandghe sympathetic chain, in essence.
And you could assay it. And a lot of... includingeoaf our house physicians, we
diagnosed as having phaechromocytoma. That wasuahbecause he was thought
to be getting scared before his final exam, actudallt, in actual fact, he was having
attacks due to release of noradrenaline into Incailgtion, you know, so that he went
pale and then flushed, and they thought he wasonserv But he was an Irish
international footballer and he wasn’t the sortchap to become nervous like that.
But we showed that he’d got phaechromocytoma.

MB  Was the prognosis pretty bad?

SP Well, it would have been if he hadn’t had it oeed, because...

MB  But removal, was it pretty successful?

SP Oh, yes. But it wasn’'t easy then, you see,sthigery of this, because the
circulation would often drop and the blood pressuoaild drop right down into their
boots, actually, and people would die during openat But what we used to do was

infuse them with noradrenaline to keep the presapraat that time. We now know,
of course, that what you do is, you block the almweptors. But we didn’t know that

3 Bell, G.H., Davidson, J.N., Scarborough, H., 19B&tbook of Physiology and Biochemistry.
Edinburgh; London: E&S Livingstone.
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then, of course, you know, because receptors waréatked about at that stage, you
see. But then I did all right with that and didre®work on that. But it wasn't my
main... you know, | could see that wasn’'t going tonmg major work in life. And
Pickering, who’'d been working on renin at that timédne’d worked on it before the
war, in 1938, you see, and the interest in the e/kabject... you remember that...

MB  This was the link with blood...

SP Well, Tigerstedt... it goes back a long way, yea, ecause [R] Tigerstedt
and [P G] Bergman had extracted rabbit kidneyssiaivn that there was a substance
there which raised the blood pressure, which wadralged by heating, and which
they named renin. They did a lot of the early wavkich quite clearly stated what it
was. And they knew that it was proteinaceous.

MB  They knew the location in the kidney as well] they?

SP Oh no, not the slightest idea. They just et@¢hc There was a big vogue in
the latter part of the nineteenth century for itijeg extracts of various organs, you
know, because that was how the endocrinology ofesohthe organs was discovered.
You cut them out, saw what happened, put it backncextract back, and see whether
you restore function, you see. And that was havaitirenal function was discovered,
you see, way back to... you know, Addison, in ab@8Ql you see. And [Charles E]
Brown-Sequard did the same experiments in aninaald, showed that the blood
pressure dropped and they died within a day or &md, if you gave back an injection,
they’'d survive a bit longer. But he didn’t takeatrany further. But it took a rather
long time before we got the composition, that vetttablished. But, of course, in the
case of adrenaline, that was the first hormoneetoristallised, you see, and that was
in 1904. And, of course, [George] Oliver and [Atb&dward Sharpey-] Schaffer,
using injections of extracts of adrenal... you seey@mber that Oliver was a general
practitioner, just interested in various subjectde brought an extract to Schéffer,
eminent professor of physiology, and said, ‘Woulili yplease inject this into an
animal preparation.” So Schéffer had a greyhoued up, measuring its blood
pressure, injected this extract in, and stood keokzed, while the blood pressure
went right up into the skies, actually. That wasvhadrenaline was discovered, you
see. And then it was crystallised. You see, thogeeriments were done in about
1894. Ten years later, it had been crystallised gou could buy crystalline
adrenaline off the shelf, you know. So it was fire hormone to be described, you
see. So then Tigerstedt and Bergman, you see898,lhad been doing similar
experiments with the kidney, and found anothergmesubstance. Then nobody took
any interest in it, seriously, until [Harry] Golditt, who thought that the kidney was
the source of high blood pressure, because he wathalogist, you see, and he used
to see narrowing of the little intra-renal bloodssels, you see, under the microscope.
And he said, ‘Well, look, what’'s happening her¢hiat the blood supply of the kidney
is reduced, that causes the kidney to raise thedbpyessure to maintain its blood
flow.” So what he did was, he put a clip on thamranal artery in the dog and lo and
behold, the blood pressure went up. And that egdla@verybody’s attention. So there
was a big return to the experiments of Tigerstedt Bergman. They looked through
the literature and they came up with that. And agnthese, Pickering was one of the
people. He was working with Thomas Lewis at Ursitgr College at that time, you
see. And he showed that, yes, surely you couldaexthe material, just like
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Tigerstedt and Bergman had said, out of the rakditey. Then the war came, so
that’s about where it stood.

MB  And into the early fifties, when you came baokhis, he was back on target?

SP Yes. Well, he was interested, but his inteae#tat time was... he didn’t want
to take that any further, particularly, himselft e said to me, ‘Well, why don’t you

find out what it is that causes this...” Because groups of people had been at it in
the meantime, [Irvine Heinly] Page and his collezgyin Indianapolis, [O M] Helmer

and Page, initially, and Braun-Menendez and hiseaglies in South America, in
Buenos Aires, in the Argentine. And their pharniagy, in the Argentine, was very

good indeed. It was a sort of Germanic influeryoe, know.

MB  Yes, but that was Menendez.

SP Yes. And very good. But that was, you knowerffardo Alberto] Houssay)
who got a Nobel Prize, being an endocrinologist,goé the Nobel Prize for his
endocrinological work? he was subsequently protected against Peron, eteniBt
regime, by Braun-Menendez. Braun-Menendez canma fiovery wealthy family.
They owned masses, you know, haciendas galorenamsses of countryside and
masses of cattle, you see. But he was able, be¢smubad the influence. He didn't
go along with the Peronist regime, but he was #éblprotect Houssay from being
thrown out or killed, you know. One of the twochuld have been. But he was a
phenomenal man, Braun-Menendez. They were, inr tbigierent ways, quite
remarkable. They were working on what they callgdertensin, that was the activity
produced by the action of renin, and Page and Helmege working on what they
called angiotonin. Now, | liked the South Ameriogmoup’s work, | thought it was
extremely good work. And actually, | stuck withetmame hypertensin, you see,
hence my early papers are all about the isolatiohypertensin. Then these two
groups came together and decided that they’d has@rgromise, and so the name
angiotensin came out of hypertensin and angiotonin.

MB  So that’s how it arose?

SP That's how it arose. That was a compromisethey agreed that's what it
would be called.

MB  Did you meet these people at international caerfees?
SP Oh yes. Oh yes.
MB  You had a chance to talk with Menendez and egiles?

SP Oh yes. Yes. Yes. Braun-Menendez had a \atyesd, you know. He
was... there were a group of them, Braun-MenendeE][Leloir and [J M] Munoz
they're all well-known names, actually, in the graad one day they were... there
was a flight inside South America, and thunder lgglttning and rain, and they didn’t
want to fly, but Braun-Menendez, being a sort oasbuckling sort of chap he was,
said, ‘No, we’re going to fly.” And they didn’tHe did, and the plane crashed, and

4 Bernardo Alberto Houssay shared the Nobel Priz€Ffysiology or Medicine in 1947.
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that killed him. And that was a shame, because, kmmow... it was a great loss,
actually. A great loss. He was one...

MB A great charismatic figure.

SP He really was a tremendous chap. And Page + ydwknow, we had the
celebrations of his ninetieth birthday, you see am®'ve got the volume, which I'll
show you next time, of that — was working, and tbaye, eventually, to the same
conclusion, that it was likely that renin would d&® enzyme working on a substrate in
the plasma to produce a peptide. So the racealasurse, | was given the task, find
out what this is. So Pickering said, you know, eéfdyou are. Go for it.” And that,
of course, attracted me, because it was just figkite area... well, right in the area
that | would, you know, naturally take to.

MB  And this was going to be five, six, seven yeargour life?
SP Who knows? Well, it turned out, it turned aube that, yes.
MB  And you were going to take it to Mill Hill in ducourse?

SP In due course. Well, it was, that’s right. fThavhere it ended up, actually.
But | worked away first, you know... how do | get eyt of this material, and what
was it, really? And how labile was it? How couldhake it in sufficient quantity?
And initially, we stuck with the rabbit kidneysrigely because Pickering had worked
with the rabbits. If | had any sense, I'd havenad to use pig extracts, rather closer at
hand. At that time, you know, rabbits ran over Wieole of Britain, but there were
particularly large areas of Northumberland, fromevehboth Pickering and | came,
that were... they trapped a thousand rabbits a nighd, sent them down to the
market, you see, in London, for consumption. Someat up there and we used to go
and spend about three days there and take pdrein wwhen they brought the rabbits
back to the sheds, they used to gut them and wetadeke the kidneys out, put them
into a big Thermos flask, you see. We came witkagibuckets of dry cold and
everything else, you see, and froze them. And nde& up, you see, with two
thousand kidneys, you know, from one night, andj know, we came back with a
tremendous amount of rabbit kidney, you see. Anddd to then have to spend the
next few days and nights extracting these kidnggs, see, because we could dry
them, you see. You could cut them up and dry tirerdcohol, because when they
were crude, the alcohol didn’t knock the renin dffdidn’t destroy it. And so you
would do that, you see. And you had an alcohddizel where you got these masses
of drying renal extracts, you know, and then yotaikle the powder, then you ground
it up, then you'd have a nice powder, you'd getryaniform powder, which was your
standard preparation, and so you could then godunvith it, you see, and use it.
You'd extract it, | used to precipitate it out witmmonium sulphate and all those
sorts of steps, you know, to get a usable...

MB  So there was quite a lot of cookery to get...

SP Oh well, I became a sort of... in various wayst a cookbook biochemist,
you know.
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MB  But it worked, you got the material.
SP Oh yes. So | got the renin.
MB  And it was in fairly pure form?

SP Well, not at that stage, no. That was my cpuéearation, which | could use
for my preparation of angiotensin. So | set tahef | had the problem, well, what
blood? Well, what blood is easily available ingaramounts? And, of course, ox
blood, cow blood was the stuff that you could getlarge amounts from the
slaughterhouse. So | set to, and | used to staryau know, with ten, twenty litres
worth, and spin it down in great big sort of cenges. And it was really ridiculous!
But the... it took so long, you know, because theoBlle defibrinated. They used to
defibrinate the blood in the slaughterhouse, yoowknusing a besom broom. You
know, that's how they used to do it. | mean, thiggn't do... they'd just take a
broom, and just... that was a very old traditionathod of defibrinating blood, you
see. And if they did it well, you didn’t get itlfuof haemoglobin, you know. That
was bad news. If the plasma’s full of haemoglolour recovery of material, finally,
was going to be very poor. We knew that. So thataim was to get nice clear
plasma. Anyway, that went on for a while and dséiLook...,” one day | went to
Pickering and said, ‘Look, I've done a few inveatigns and | think | can do better
with separating this blood. You know, | can gemdk separator for thirty-five
pounds.’

MB  With the plates in?

SP With the plates in, the stainless steel platdsandle, and an electric motor,
just in case... the handle was there just in caseslinetric motor broke down, you
see. So, as you go along the entrance to the yalDpass the centrifuge firm that
used to make these...

MB  Alfa Laval.

SP Its Alfa Laval. Alfa Laval are a Swedish firnyou see, full of milk
separators. So | went down there, you see, onaudidy went into the shop and saw
just what | needed, you see, a nice little devidé plates, stainless steel plates, and
you put the blood in through the top, through tlkeatee came the concentrated red
cells, through the outside came the plasma. Andcoguld just watch it spurting out!

It was one of the great days of my life, you ses;dose it was terrific! You just
separated the blood.

MB  But you were getting buckets full, you needed...

SP Oh well, 1 was dealing with a hundred litresy ymow. That was how | did

that. So that | would then up with a dustbin fofllplasma. And the problem was,
now, okay, | could, on a small scale... you see, $ waod at putting up rat blood
pressure assays, you see, that was easy, that vak@dne about five minutes to do
that, you see. And I, from my Edinburgh experienmai see, | could do that, so that
| could assay what | was making, on a small sc&led so | did the usual industrial

method. You start on a small scale, get a methadhawwould work, and then up the
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scale and see if you can still make it work ongadnough scale. Well, that took me a
long time. It really did, because | didn’t know..ova could | extract what | was... |
added the renin to the plasma, that would then rfakeressor substance. And then
the problem was, how do | get it out of that gmaaiss of plasma, you see. Now, you
must remember the time that we’re talking abouty know, ion exchange resins had
not been invented.

MB  This was the early fifties.

SP That's right. Adsorption was a method rangingmf charcoal to some
aluminas and so on. It was known that you coukbdul things, the catecholamines
on alumina surfaces, for example. All the rest wedly terribly cookbook. And |
took to charcoal, you see, because | went intolifatand Speakman, well known
names in charcoal circles! But, you know, theyised for so many things, you see.
They were used for clarifying beer, for clarifyintaple syrup. They're used for a lot
of things, actually, you see. And | read all titerature | could get my hands on, you
see, about how to adsorb, because | thought adsorpt went through a period
when... it was the time of the introduction of thelgalialysis machines for renal
failure patients, you know, and there was a gregtdsum with slats, and you
wrapped the sausage skin round and round thisyamgbut the patient’s blood in at
one end, and it was going, revolving through a loditttuid, which was moving in the
opposite direction, and so the urea and everytbisg was coming out of the patient’s
blood, and the blood was, having been washed, gtasned to the patient. That was
the original Kolff machine. Now, | knew they’'d gohe at Hammersmith Hospital
that they weren't using, you know, because theydegon to better things. So |
borrowed this and | set to, and | incubated my orixtand then passed it through this.
But, of course, one of the troubles with this thisgthat the loops get looser and
looser and they rupture, you see. Now, of coursthe case of a patient, that was not
good news. But in my case it wasn’t good newseejthecause by the time I'd done
all this in the cold room - I'd set it up in thelddaboratory — by the time I'd done
this, I'd lost everything, you know, there was nothcoming, because | then still had
to concentrate, out of all that vast volume of bfidid, the substance | was looking
for. So | rapidly gave that up. But, | mean, yawow, it gives you some idea of the
extent to which | went.

MB  (Inaudible).

SP Yes. So | investigated charcoal. Now, | shotked you could easily pick up
the pressor substance on charcoal, but then | gibidét it offt So | said, ‘Well, it

MB  So by stirring with charcoal, or over charcoaliycould take out the active...

SP Activity, yes. Oh, absolutely, yes. It adsadriienicely, and you could then...

then the problem was how to get the charcoal otth@imixture, you see. However,
I'll come to that in a minute. First, you havefitad the right charcoal. And after a lot
of experiments, | came up with the fact that whatdfled ‘animal charcoal’, which

has still got some calcium in it, was ideal. Anzbuld get the... you know, if you use
fatty acids, you can actually get peptides, asskcalered subsequently, you get
peptides off charcoal, they’re desorbants, verydgdesorbants for charcoal, actually,
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for some reason. Must be just the shape of thg &&id. Now, | chose the simplest
fatty acid, acetic acid, actually, not as strongamic, obviously, but it was good.
And | used acetic acid to get it off the charco@ihen the problem was, okay, we've
got it on the charcoal, how do we get the charandl of that mixture, you see.
Because | worked out how much was the optimum dfyamit charcoal. You stirred

the charcoal with the incubation mixture as it wasurring, on a hundred litre scale,
you see. So | said, ‘Well, I've separated bloodeon Why can’t | separate the
charcoal?’ you see. So | just, you know, | dith&t way, initially. But then again,

that became so cumbersome because everything dagge So then | went into...

‘Well, what about filter aids?’ That's when | d@eered filter aids, which are

kieselghur. And kieselghurs, of course, have hessd for filtering all sorts of mucky

materials, you see, and this was sort of slightlycky, actually, when you got down
to it — plasma with charcoal in — a very glutinaemt of mess. So what | then
discovered was high flows, high flows, Cellite, th@me of the stuff. And that, you
just mix that in with your final mixture, in theght proportions, and then filter it.

And you end up with a cake on a filter funnel likat. And you don’t have to use
enormous quantities, but it enables you to filleotigh, so you’'ve got a mixture of
charcoal and Cellite, as a cake, and then yougusthe acetic acid on top... you
wash it with saline first, get rid of the gunk, atiten when it's clear, you put the
acetic acid on, and off comes, into whatever volyme need, you can elute all your
active material. So that was step one, you sdwat {bok me quite a while to work
that out.

MB A couple of years?

SP Oh yes, it was going on for that, actually, y€ken I, then | had the problem,
‘Well, okay, you've got it in the acetic acid, hado you get it out of it?’ you see.
And that was when | had to learn about how to gh&hactivity out of a watery phase
into an organic phase, because it was going tabierto handle in an organic phase,
you see. And | discovered how to do that, by agldlt to the... if you add salt and
put an alcohol on top, like butanol, you can pushto butanol. That's the basis of a
lot of that... what was then very much in vogue, wdsat's called the Craig
apparatus, you know, partition coefficient separatilf you got a partition coefficient
in favour of either the water or the organic phas®) can make the organic phase
move. He had an enormous apparatus full of, yaawkmbout a hundred tubes, and
each... it rocked automatically, it mixed the two g&s then it settled, then it pushed
the top phase on to the next tube. They all moved And that was Craig’s
apparatus, you see. And that was very much uSamime of my competitors were
using that, actually. Skeggs in Cleveland used it.

MB  So you finished up — we’ve got about two minuéthe most — you finished
up at that stage, with your active principle, ifaily pure...

SP Oh, a fairly impure phase! Oh, it was stillwenpure, actually, you see. And

then | was struggling to find out how to get it..cduld isolate it. And, of course, |

got as far ... as we’'ll go into later, as varioupsto get a pure product. And so | got
it as far as the isolation of hypertensin, and éWwrthe amino acids in the peptide,
because I'd found out how to separate it in difiérerays. But it required lots of

adsorption/desorption steps before | could arriveh vanything that was remotely

pure.
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MB

Hill.

SP

MB

SP

MB

SP

MB

SP

Next time, we're going to go on to those par@isteps and also go on to Mill

Yes. Because that's where | took the... thatsrevih took the material.
This material went on there to be researchethéu?

Further, that’s right.

So that’s our next conversation.

That’s the next step.

I've enjoyed today. Thank you very much.

No, it's a pleasure. Yes. Good.
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