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Dr. Bonte: Research

Well, wh,y when I got out of the Armed Forces at the end of World War II, and looked around

for a residency, the most attractive thing I saw was a fellowship offered by the atomic

energy commission which had just gone public and had established three or four labs for

medical research at university medical schools. They were offering fellowships to interested

physicians who wanted to learn to use radioactive materials in medical research and

treatment. The idea was that radioactive materials could be made to localize in cancer

and within a decade cancer would be obliterated and that was honestly the mission of the

atomic energy commission's medical research division. It turned out of course that

cancer treatment was a very small part of what would eventually be developed out of

what came to be known as #f nuclear medicine. There are only a few cancers of minor

importance that can be treated that way.

However,what did happen was that radioactive mmbemx materials evolved into a major group

of dlagnostlcyqumﬂxmsmx med-ical procedures,‘/]for the identification of disease featwnn

processes ongoing in patients and in specimens derived from patients. And the full discipline

which was sort of generated in those atomic energy laboratories has come to be known as

nuclear meidcine. And it started out as a part of radiology and is more closely related to

it because of common expertise in handling radiant sources.

And that's why many radiologists were involved in the birth of it,including myself. I was then

later trained as a radiation therapist but I never mmx outgrew my fetkomsha fellowship in

the atomic energy laboratbry, and I always continued to work at pe nuclear medicine, even

though I worked part time,for a long while, in other branches of radiology.

When I came down here to Southwestern, there wasn't really any nuclear medicine going

xuhx and I came here in part. becau_ﬁ; there was an opportunity to start ax a new laboratory

from scratch. And Ibroughtﬂsome colleagues and we developed a pretty good enterprise,

Kexx The department of radiology in general ultimately grew to the point where even though

I was the chairman of it, I had a fair amount of time that I could devote to nuclear medicine

res@agrch. And by this time I had developed a group of sophisticated colleagues,, to help

me in the laboratory,and I had made connections with an equally sophisticated group of

colleagues in other departments here at the school. One of the great virtues of Southwestern

is interdisciplinary resegrch, interdepartmental research.

Iimay be hard to imagine after spending some time around here, but in a number of medical

schools the barriers between departments are like frontiers in the old days in the Balkans.

There're literally patrolled by armed guards, and by George, one({mad batex better not cross

them., But they virtually do not exist here for]fnany purposes,including teaching and

research. And so its easy to find a gruop of talented people to work with who have a great

variety of skills, And being associated with such a group is the secret ofxsmyimgxEscaxKxx

staying acative in research. Wﬁhen you're spending major amounts of time in administratio-n.

Now, over the years our laboratory did a number of pretty good things with instrumentation

and we evolved in the the directim of studfing the cardiovascular system and what could be

done withit with nuclear medicine tests. And we developed several,and they were found to

be useful But we got interested in estimating the blood flow to #xe heart muscle in health

and disease.

Anyd we developed alcouple of research techniques for estimating)xnd actually estimating®

in terms of quanity per unit~time, the amount of blood flowing k in the heart muscle, ol*—
_ouh in first laboratory animals then in patients under examination&. And it became evident

that we needed to be able to make pictures of the blood flow of the heart in healthy and
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diseased states. We were aware as everybody is who works with nuclear medicine,
that radiemetivet compounds can be made radioactive which will localize selectivily
in Variousﬁisease processes. And we therefore began to look for a compound which

coula( - be made radioactive which would localize in damaged haart muscle. And we worked

an avenueé

technetium
CAne

with one compound and another for several years,and we had only modest success in
laboratory animals. But one day at a fonference with some people from cell biology
and pathology,a discussion started up about the metabolism of damagegl, irreversibly
damaged heart muscle. The proposition was that, in the course of arteriosclerotic
gisearsdisease suddenly the blood flow drpfs below the required threshold,, level,
muscle cells become irreversible damagedy, and they die, and a coronary or a heart
attack is the result. If the volume of muscle involved is tolerable , the patient will
recover , if the volume of muscle of is so large that the hea’flg's pump function is
damaged beyond the thxexkkwkix threshold point,then the patient dies.,unless he gets an
artificial organ replacement or some such thing. So it seeme{& especially critical

to be able to estimate il some direct fashion the amountof muscle that was damaged in
a heart attack, The el@etrocardiogram gave some indirect reflections of the first the
existence of damaged muscle and some hazy notion of how much was involvedIhen over
a period of yeargd some chemical substances in the blood lent themselves to chemical
detection game fhe amounts of them that were present reflected the amount of heart
muscle that was damaged. This also might reflect damage to any other muscle as

from an injection or wounds on the arm...,the tests were not that specific. And so

the cardiologists were still hard pressed for evidentce of the quantity of musclg
involved and what significance this might be to the heart. And this general area was
under discussion at a conference at which one of the pathologist?&'nentioned that

k a former member of the department here studying irreversibly damaged heart
muscle,and knowing that the element calcium rushed into damaged muscle cells

in supernormal quantities,and wondering why this happened, chanced on an observation .

'fhe observation was that calcium containing crystals that looked something like the

matrix in normal human bone were often found in irretrievably damaged cells. An

B at this @oint I was struck by the fact that this give us ansl swennExfXXteEKEIKTE

sefentixekycthexradixarctivedyc@iowards depositing seleetively a radioactivelsg material
in the damaged muscle . Because there's a family of phospates which are related to
sxiinadr ordinary laundry detergents. These phospates can easily be labled with
a radioactive element which emiﬁﬁ"adiation of the sort useful in making pictures,

o. K common method of testing in nuclear medicine. So I, as soon as the conference
was over, as a matter of fact I got out it as soon as I could and call-ed the @boratory
and told them to set gup an experiment of the sort we had done so often before in
which we generated asheadtx heart attack in #several dogs. It was & well knbwn
ttx technique that we had perfected many years before. And when there was obvious
muscle damage xxixiayxx a day later, I caused the animals to receive phospates
labled with this elementltechnﬁtium 99M which emitted radiation. We made pictures
using the technigium radiation and not only did we see the phospate in its normal
location in bone but there was a big star shaped image of the damaged heart muscle.
And that began a research program that'’s now culminated in sixty or seventy
papers and a test that we've done four thousand times in the coronary care unit
at Parkland. And it's being rather widely done around the country and I gather from
what Dr. Stokely told me yesterday akmmfix about an international meeting he had come
from it's widely used in western Europe and Japan as well, Well onewould expect this
because xfxttremexx it works, and it does for the first time give the picture of the
amount and location of damaged heart muscle in a heart attack., And it is a useful
piece of information to have, it's not critical, it isn't going to save the world,
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but it's a neat new test. And it has all sorts of implications in the research
laboratory. It gives you a tool to use in studying heart attacks, /ft i and
especially methods to prevent or to treat them once you know vessle closure
has occured. The search.., we're still searching for better drugs than the

ones that we have been using , but neither we nor anybody else has come up with
anything better than the labeled phospates and a new family of drugs may be
identified at some time, but for the nonce and probably for the next five

years or so everyone will continue to use labeled phospates# to identify
damaged heart muscle in a heart attack., The test is one intended to be done at
the bedside in a coronary care unit, using a mobile radiation detector, which '
will assemble the radiation it sees into a picture. And the picture becomes
available immediately to the physicians at the bedside. And u’ﬁ/we can cause,
without moving the patient can cause pictures to be made in two or theee different

projections. Various young people in our organization are working on computer u\,\}, N

programs designed to tell the cardiologist&' in terms of grams orqé"s how much
heart muscle is involved,fhis can be done with some, if the picture's good enough.
? gas the detector developed specifically for this test?

No. The detector's dtandardized, somehow Bob and Ann have gotten the idea
that the detector is the important thing. The detector isn't. The dedexrx detector
is widely rmmrxxvexst commeecially available. However, mobile ones designed to
be used at the bedside really weren't available before. But the development of
this and some other tests for imaging the heart has caused manufacturers to
make mobile lightweightisystems to be used at the bedside and they've sold
hundreds of them now# to do tests of this sort. But we didn't invent it
And it's a seconda;? development, te~the—to-the-ulr, {t's like seatbelts =

there' wouldn't be any if there weren't automobiles.

%o the instrument is not the important thing. It's the concept of being able to see
on a picture the amount of heart muscle that's irreversibly damaged.

Iwant to point out that this is not the greatest piece of research that anybody has
ever done, {t isn't even the best thing that I've done. But it happens to bqbne
of those things that's eyq{:atching. It's like anything that Jackie Kennedy does,
it's eyeﬁ:a’cching. And for some reason or im other,we no sooner had the words
out of our mouth at the first meeting which we reported on thxox couple dozen
cases three months after I had made the first observation involved,and
suddenly all fhx over the country newspapers arqbrinting t words as if the
messiah had returned again. And although it's intriguing it's not one of the
great research developments,even at this school. I consider things, xwedt like
sxatdxtexin what Goldstein, Finklestein and Unger have done to be g formidible
basic q/cntributiors to medical knowledge.

?Was the development of this test at all in line with what you had been anticipating
when you began to look for a compound?

Yes, this did exactly what I had been hapimgxhaprikxgx hopging to fin(hg compound to
do. What the meeting did was to provide me with a biological mechanism that I
had —n't thought of beforedfnvolving a transport of calcium ions.

?How much longer might you have looked if it hadn't been for the meeting ?

Oh well we'd still be 1ookingl .

?Was your plan taking you in that direction?

N@. Nobody «eemd#-, including ourselves had thought of calcium and phospate ion
imbalances as the apéture through which one could leap to being able to image
damaged muscle. It turns out, now that we know about it , you can image all
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sorts Q) damage muscle: burns, brusﬁ/ses, crushing injuries, auto accidents and

so forth, and not just the muscle of the heart. Muscle of the rest of the body will

respond the same way. And people we know are studying electrical and traumatic

burn and so forth to see whether they can quantitate musc%damage

?Dr. Dowhin was speaki ng of blood calcium, how does it tie in§?

Ye 4; phosppte is involved in the energy utilized for muscle contraction

and calcium is involved in the matabolism of phospate, and also itself in

muscle contraction. A lot happens when a heart attack occurs,the oxygen

level in tissue goes down to the point that cell death results,and the cell

membranes which are usually selectively permeable to various ions suddenly

become much more permeable , they become porous and calcium flows in

in great quantity and phospate accompanies it. And there' s a great deal more
phospors —exchange ofeakixxxx calcium and phéspheéesoing on than is evident just by the crystals that

the pathologist saw and which caused us to experiment with this. That

turns out to be a small fraction of the total volume of calcium and phosphors

involved. However it was enough to get us started with looking at the process

and ultimately labelling it so that it{can be used for medical diagnosis.

?Previous to the conference were you confident that you would eventually solve

this problem ?

No, because others and ourselves had been working on it for fifteen years and we

really hadn't gotten much of anywhere. There were some agents that xwxxkx would give

enfeebled pictures if one took the heart out of the subject animal and filmed it over

a period of half an hour and this was a sort of a dim light in a wilderness. But

we did not have reason to suppose that there was lurking around on the shelff Sh&{é

an agent commonly used in diagnostic nuclear medicine that could easily supply

the answer. Why nobody had seen this befoee & while studying the skeleton which

one does daily with labelled phOSpates ’ you would think that somebody somewhere

would have irxinciderixbydaiathak xmxaparoaax incidentally in doing that test

on a person who had recently had a heart attack or had so much heart muscle damaged

that he accumulated this material /‘Eut if it occured nobody made the k observation.

? Is there any likelyhood that that line ofsimgmxy investigation would have been
abandoned .... ?

Oh well, there are other ways to do it . You can give one or another of different
radioactive drugs that localize in the heart muscle that blood still reaches and
from the holes % in that pattern you can deduce where heart muscle has been damaged
but you can't tell when. As a matter of fact all you can safely say is that blood'
and therefore the radioactive agent that it carries ,1s not getting to that part of the
muscle. So you can't say why the hole is present. It could be a ﬁ d scary the result
of a heart attack ten years ago/,dr one a day ago or muscle that is not irreversibly
damaged. We were also workmgﬁm that direction and still are.

? You said that this wasn't even the best piece of research that you had done ....?
Well, the , maybe the best thing that we've done is a very complex business

that does involve mstrumentatlon,gnﬂ we 1ong ago, fifteen years ago, we were the
first people who put information from radloactlvﬁlplctures on magnetic tape so that
we could process this with a computer-like program to extract information y

the real information,out of it and discard datthat were not contributory.iIn those
days, the drugh that we used to emitt the radiation did not localize very precisely,
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Kxxixrx the instruments we used for detecting it were crude, and you had a hell of

a time make making anything msx out of the picture. And it¥struck us at the laboratory
that I came fromythat it would be a good idea to record g everything the detector saw
on magnetic tape and then computer process it , in essence, to extract the real
information from the false information, /S'uch as is done let's say with transmitted
lunar photographs. You know they're computer processed & to clarify the detail ,

and we had the first fast data processing system that anybody ever built here. Cancer
Society grants helped us to do this. God, it was a crude, xmagxkxxx massive old machine!
And it didrx didn't actually use a computer, but it used a similar circuits to process
the information. And of course this is now one of the common modes of handling picture
information in nuclear medicine. You record it on tape and process it in a variety

of ways to sharpen up the picture. But we did some of the early work and I think
scientifically this is a better piece of work maybe than the hvewrxxx heart muscle
imaging test, but geey,who remembers anymore. It's so long ago and there are

so many layers of informetion built onstwxxxx top of kix this that sometimes even

I forget that we worked on it.

?What was the conventional method of recording information then, just a graph

paper recorder ?

Yeah, the conventional method of recording was with a solenoid that was activated

by a little currents feed to it by the detector which was a small crystal of a particular
sort that emitted ligth when it absorbed a yxstsxxx pulse of radiation agfr and it put out
a small electric currentgfhe current was amplified , driven into a solenoid which

was activated, and the core of the solenoid acted as a tapper, and it tappedstxxx through
carbon paper onto a sheet of tissue paper. Aa-rdlt would make a visible stroke whenever
ix sayxp a particle of radiation was discovered. You"picture;ccmsiﬁx consisted of a
mass of strokes accumulated by the detector that scanned back and forth in a square
or rectangular pattern.,”, in a plane parallel to the patient's body. And boy, sometimes
it took a lot of imagination to make a meaningful picture out of all those dots on the
tissue paper. And we were seslxx seeking to resolve the picture out of a mass of

true and non-contributory information . That's why we decided to put it on tape and

to process it various ways to get rid of background stray radiation and so forth.
?From other interviews it seems that's a characteristic of research today, to
i-dent-i-fy the rel evant information out of an overwhel ming mass of data?

Trying to see the true picture through all the sthasexkrx fal se information.

We just happened to be in a situation where we were actually working with

a picture, but the principle is the same,

? It skkx strikes me that a more conventional type of research is what you
described as the discovery of the heart scanner test:* Eureka, I found Tt

Yeah that's the 1ight bulb approach, where it all of a sudden turns on.

?2But much of what I've heard suggests that the information*s in there someplace
and the researcher's problem i-s to identify it.

ik That' s correct. That happens to be the case,and you try to sort out the real
signal from the kmisex noise, And then to amplify the real signal and add to

it. And honestlsy you have to be l-ucky to make a quantum jump in your work as

we did @id we set up the phosphate experi ment. Befeore that I had been working

20 years without amk any quantum jump, And expect that as long as I continue

koxdx to work I won't get that 1ucky againsxxeatkrx, But you know it's fun when

it happens, but it does not mErmssaX} necessari 1‘{ y mean that the observation

that you've made i s more valuabl e thataadbuablevaluabte than what you've done
before, or what others may have contributed to &kix the solution of the problem.

? Then it's not the thrill of the quantum jump that you' re working for; all
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your work contributes something?

Yeah, and we' ve done you know, gee;I've publisheda hundred twenty papers or
something like that/)?[any of which contain little ux bits of information that

may lie fmkkaxx fallow for many years, and but may ul timatel y turn out to be
what somebody else needs as a piece in,you know, trying to form a pi cture

out of his sea of signal se, and noise. I know for a fact that a number of things

that I've done have lagfer been utilized by other peopl e who make much more
significant observations than I did , wel-l that's true of anybody who's poakretkesx
productive in research. And conversely when we identifi ed a test for 1abelling heart
muscl es &x#xx so that one coul d make a picture out of it,I was using ané=
observation made by some good friends of mine at a 1aboratory in New York.

They fi rst 1earned how to put radioactive emitters on detergent. They weren't
1ooking for a heart test, they were looking for a bone test and they developed

a marvelous one. It's a beautiful piece of work. But we couldn't have done
what we did without what they had done Xetag.before. And armed with the compounds
Khwx that they had developed , I was confident that presented with this mechanism

that we coul d make the pictures that we did. So that, as you say,it all fits
together, and Hardl y any investigator has the chance to put the whole thing

together from scratch. Always using utilizing information generated by somebody
else, ; 2

?Describe your workjiwrelationship with your coll eagues.
Well, thercare, I would say,oh anyway 15-18 people working on various aspects

of imaging of hexat heart attacks, and there are three é{njor people among them,

@ne is Bob Parké/,who is my successor running the nuclear medicine 1aboratory,

He trained in our system and grew up in it, and has participated in this research from
the first day. He and I stood there together looking at thizx the first picture. He

al so baxx has special training in computer technology and imaging. And has done

you know a lot of original work al ong &x those lines himself, Then, a key member

of the team is an internest who's a cardiologist, Jim Willerson. Willerson runs the
coronary care unit at Parkland Hospital and it's Wiillerson's patients who were
utilized in the test. Willerson was about the second man to see the picture and

he immediately realized its implications for the xxeix management of patients
with heart attacks., And he organized the clinical study after we had done the
required laboratory basic science for it. Then we were fortunatd in adding a young
pathaologist by the name of Max Buja, who is a cardiac pathelogist, and he
specializes full time in cardiac yethaskxx pathology. Through Max Buja we study

the mechanism of localization of these drugs in damaged heart muscle. And Buja

has learned more aboufthis process than anybody anywhere else. Without* these

three people none of us could have gotten[as far with this as we have done. Then
there's a formidable group of about a dozen and a half young ingtividuals in five

or six departments who've explored one afkx or another avenues of this problem,
under either the general supervision of Willerson, or Parkeyf or Buja, or

some combimdtion of them. Now,I review what's going on with Willerson, Parke

and Bujasamd we have lunch periodically and they tell me what's going on and where the
problems are , And I make suggestiong,” Why don't you do this","why don't mx you try
htadx that.” And if everybody thinks it makes sense, they go ddfit. . And once in a while
it works, }idex So,I keep in touch with thirgsx the thing and I probably see Willerson
xobex oftenest of all of them, because being the clinician he has maybe the best
overview of what's going on., Yet he's yrofgurgkxx profoundly grounded in the basic
sciences and he knows a hell of a lot about nuclear medicine by thisxtrmxtx time too,
as does Max Buja becausexwifixx of his contact with it. And we have other valuable people,
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biomedical engineers Earnie Stokley, David Mishelevich and his people all are
involved with some aspect of this research. And it's supported by a center grant
from the National Heart and Lung Institute, §oon after we identified this,we got
together and decided that this and a few other things were being done around here
were important sranghkx enough to try for a new center program that the Heart
Institute had announced in the area of myocardial ischemia or low blood supply.

So we put together a proposal of which Willerson served as the moderator or
principle investigatorg aad gxxxkA great group of people waskiRNkbexkRiEREHRRKXX
keaxxx visited here and heard our proposal and they funded our research center
here and the study of the physiology of heart attacks. And because of the availability
of funds trainees have collected around the program and it's a major research -
enterprize which i&;z,as I say, involves six or eight departments. And it involves
some people I've never even met because sthex they're three steps remote faxx from
me. Every once in a while I see sxmhix somebody delivers me a paper,and I'm now
down about six or seven from the authors with Willerson near the bottom /and here
is some young fellow who's made an mkax observationtin this field and I find out
about it when I review things with Willerson and ParkeY But there's a large group
of talented people now at work and I keep in touch with them through the top.

2Tt seems to me that youseperta separation from the lab must provide sxwe some
essential sort of different #p perspective ?

Yes it does and as a matter of fact it , there's a lot of detail going on that I'm no
longer aware of and tatx that's the one thing that bothers me the most. When I
was working in the laboratory before)I knew everything thatx was going on. And
A you know,}was constantly trying to keep pieces that fit and throw away pieces that
didn't fit. And we'd organize little excursions down alleys that turned out to be
blind. Well I don't even know ablut some of the alleys. But every once in a while

I find out about 'em and you know othest find, have not identified them as alleys,

$o I talk to Willerson and Parke and we organize a little excursion and sometimes
you know there's a lamp at the end of the tunnel¥’and other times a rock wall,

But there's no substitute fo€ it, because I spend 95% of my time in administration,
which goes with the job.. But I have a rare opportunity to xeamixwotiwesinx remain
active in research.

?That's an awfully graphic description of the sense of investigation ....?

It really is. See yew, there are tunnels that come to blind ends, there are tunnels
that taper down et such a tiny aperﬁure that you find&ou can't get through them .
You don't know whether there's some big cavern or something on the other side or
not; onéce in a while there is. And others a tunnel will narrow down and suddenly
will blossom into something productive, a whole new series of caves.

?You have a very physical sense of your work,. ?

O yeah,I know where:t's all going; what the ultimate outcome of it all is I really
don't know. But whatl do know is that we've discovered ar*interesting way to look

at some of the processes that go on when heart muscle is damaged in a heart attack.
It turns out that you can use this process to make{pictures too which is a , I tirk
think, the feature of it that captured public attention.Whether it should have or not
I don't know, but you know how the media work these days.There's a constant
struggle going on to find something new, topical, interesting, not previously described
and so forth. .






