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Discussion

CHAIRMAN: Let me pose the first question, because
I am a bit disturbed. If I remember correctly, when one

raises blood pressure with the agents that you mention
(I am talking about the up-swing, not about the down-
swing), the action is on the resistance vessels which are

really precapillary, so the question one has to pose is:
what evidence, if any, do we have that inside the capillary
the pressure actually goes up?
DR RONA: We did not measure the capillary pressures,

yet we have indirect evidence that changes similar to those
recorded in large arteries take place also in the capillaries,
so that hydrostatic pressure might be an important factor
in transport. Now we did the same kind of studies on the
aortic endothelium and there you may study the direct
relationship between permeability and pressure. You
measure the blood pressure in the carotid artery, you take
the carotid artery from the other side and the same thing
happens. Studies carried out in the myocardium stem
from Dr Huttner's work on the aortic endothelium. We
thought that it would be very interesting to study the
effect of pressure changes on the coronary capillary per-
meability, on the transport processes and on myocardial
reaction pattern.
DR OJIAMBO: When you used isoproterenol, you de-

scribed an infarct-like lesion: what type of lesion do you
get when you infuse epinephrin or norepinephrin? Is it a

myocytolysis or is it an infarct-like lesion?
DR RONA: This is a very good question. When we first

observed the myocardial necrosis elicited with isopro-
terenol, we thought that the best term to denote this
lesion would be that of infarct-like necrosis, and of course
we are very lucky to select this term because Dr Oakley
would not have liked the cardiac lesion to be called
cardiomyopathy. We also emphasized that it is not an

infarct but ischaemic necrosis produced by a cut-off of the
coronary circulation. At that time we correlated the car-

diac lesion produced by isoproterenol with that of nor-
epinephrin and epinephrin-induced cardiac necrosis. Dr
Raab told me at that time that we should have studied the
natural catecholamines, epinephrin or norepinephrin. At
that time I thought that the lesions produced by various
catecholamines are different, and I am more than ever

convinced now that the isoproterenol lesion is a different
type of lesion from that which is produced by epinephrin
or norepinephrin. We think this could be explained by the
differing effect of the various catecholamines on the
microcirculation. This is the new interest of our investiga-
tion.
DR NAYLER: I think there is another point which should

be mentioned- that is the assumption that the electron-
dense deposits which are seen in the isoproterenol-treated
animals are in fact calcium. Those of us who have isolated
mitochondria and assayed calcium have not found signi-
cant changes. These deposits may be a phosphate of any
sort.
DR RONA: Yes, again a very complex question when

you study various cellular densities. Normally we dis-
cover these densities 3 hr after experimentation; they are

probably calcium phosphate complexes.

These mitochondrial changes I showed following iso-
proterenol indicate the irreversibility of the lesion. The
early membrane permeability changes after norepinephrin
infusion may regress completely if one discontinues the
infusion. This is, I think, the crucial point. This is why I
presented our early ultra-structural findings in relation to
the microcirculatory changes, because this correlation
may help in the investigation of the pathogenesis of
cardiomyopathy.
CHAIRMAN: Let us open the discussion on the three

preceding papers. Dr Burch?
DR BURCH: I would just like to make a statement for

the record and then come back to Dr Oakley's idea about
the future. Cardiomyopathy in Drosophila develops with
ageing. The fruit fly has no coronary circulation and its
heart is one layer thick. Therefore, changes with ageing
in these flies were not due to coronary disease. Similar
changes were noted to occur with age in the hearts of
1,000 day-old rats.
CHAIRMAN: Since Dr Burch addressed himself to

Dr Oakley's question of the earlier discussion, let me
say something on that point too. In Freiburg, I presented
evidence from our laboratory that in experimental
Coxsackie B3 myocarditis, which was the work done on
hamsters, we have found functional abnormalities up to
90 days after the acute myocarditis, at a time when there
are no more widespread lesions. As a matter of fact, at
90 days one has to search very hard to find light micro-
scopic abnormalities; at that point we still find evidence of
decreased contractility. Now we have not yet gone on to
EM observations. Nonetheless, there is now some
evidence that within the life-span of the hamster for a
considerable time after the acute myocarditis, there may
be functional abnormalities, which certainly should be
pursued.
DR SHAPER: Now these are mirrored perhaps by Beng-

ston's studies in Sweden for follow-up in patients with
acute myocarditis.
DR ABELMANN: Yes; of course in man the follow-up is

very difficult because controls are not there and you have
the whole overlay of psychosomatic complaints that
people after acute myocarditis do have.
CHAIRMAN: Yes; of course in man the follow-up is

very clinical. Bengston's work, in fact, did not show
many patients with chronic abnormalities and rather
conflicts with other studies following-up virologically-
proved cases ofacute myocarditis. In these, normal cardiac
function in the survivors was the rule on quite extensive
exercise testing. Hence my question, and my interest, that
only in a very few instances has a link been found between
the acute and the chronic stage.
DR SCHWARTZ: May I make a comment about the

alcohol situation, particularly the point that Eckhardt
made, or the word that you used? The word cristolysis,
which means destruction of the crista.
DR OLSEN: Lysis of the cristae-yes.
DR SCHWARTZ: Of the cristae? There is really no

evidence that this is so, because I think you showed us
pictures of what looked like empty mitochondria and then
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Discussion

what appeared to be reversal changes, and I cannot
really understand how you can get reversal in such a short
period of time. New growth perhaps, but no reversal. I
would suggest that what you have been looking at, if you
are sampling from the same area, is a different state of
the membrane. Again I would like to raise the question of
alcohol being harmful.
PROFESSOR GOODWIN: There are some studies on the

effect of alcohol on cardiovascular function.
DR SCHWARTZ: Well, the question is whether alcohol is

specifically damaging to the myocardium.
PROFESSOR GOODWIN: You mean producing perman-

ent damage?
DR SCHWARTZ: I mean any kind of damage.
DR HARMJANZ: We are not implying a permanent

lesion. All one has to show is a different picture before
and after infusion of alcohol. In some patients it depresses,
whilst in others it does not. We don't know what alcohol
does to the myocardium, but we should be cautious about
giving alcohol to people with cardiac disease or allowing
them to drink alcohol.
DR BURCH: There is no question that there is a dif-

ference in the illustrations, but is it not possible that the
second illustration may represent a different area of the
myocardium or different functional state than the first?
DR OAKLEY: I think it is well established that the per-

formance of the heart is acutely depressed by alcohol, and
I think that we should refrain from giving a known
myocardial depressant to patients who already have
chronically depressed or injured myocardial function.
DR SCHWARTZ: Well, what's wrong with that?
DR OLSEN: Dr Schwartz had challenged that changes

had been referred to as cristolysis and may represent a
different functional state. This may well be so. For ex-
ample, if one takes a biopsy in an experimental animal one
sees beautiful cristae. If the blood supply is then shut off
for varying periods, one sees increasing changes which we
describe as cristolysis. Provided it is not too long, re-
establishment of the circulation will, after approximately
half-an-hour, show similar changes to the original
biopsy. I do not think that these changes are new mito-
chondria but a change in appearance, which may well
reflect the functional state, as you have suggested, and
may also be a degenerative change, which, however, at
this stage is still reversible.
CHAIRMAN: I wonder if at this point we should

remember that the overall title of the symposium is
Myocardial Biopsy and try to link up the last four papers
with this morning's session, perhaps by asking: is there
anything that can be done with cardiac biopsies with
regard to, for example, a diagnosis of present or past
viral disease, or should one go ahead and explore the
digoxin concentration in myocardial biopsies?
DR BURCH: From the point of view of viruses, I think

it would be a good idea in some instances for patients to
take the risk associated with biopsies. Everbody here says
there is no risk. If you believe that, then biopsy is one way
to learn how often a viral infection is aetiologically rela-
ted to myocardial disease.
CHAIRMAN: What do you do with it; do you isolate

the virus?
DR BURCH: Yes, you can correlate that with immuno-

fluorescent studies, studies of neutralizing antibodies and
cultures of stools and the throat.
CHAIRMAN: Japanese workers have reported a few

cases where inflammatory cells or positive fluorescence
were found, but in remarkably few patients does anybody
here have experience. What about Chagas' disease,
where immunofluorescence is helpful. Dr Prata, have
you any views as to whether myocardial biopsy would be
useful in a case of Chagas' disease? You have long-
standing experience of Chagas' disease.
DR PRATA: Yes, immunofluorescence and serology are

helpful.
CHAIRMAN: Did you not try muscle biopsies?
DR PRATA: Yes, the changes in skeletal muscle can be

found in Chagas' disease, such as identification of the
parasite and the inflammatory lesions. In chronic
Chagas' disease one can find changes in approximately
20%.
CHAIRMAN: What about myocardial biopsy?
DR PRATA: Yes, myocardial biopsies have been under-

taken in a few cases with typical lesions, particularly in
the acute phase.
DR BRIGDEN: One may look at hundreds of sections

and perhaps find one positive. We have literally looked
through hundreds of sections before finding one un-
questionable cyst containing Toxoplasma gondii. This
means that negative results never exclude the possibility
of infection.
DR HALL: I would suggest that, if we are going to do

cardiac biopsies on alcoholic cardiomyopathy, skeletal
muscle biopsies probably should be done as well, because
we occasionally see patients with extreme rhabdomyoly-
sis, sometimes even with renal shutdown due to myoglo-
binuria.
DR OAKLEY: Well, I imagine that there are very many

antigens which start offa process as with Chagas' disease,
with toxoplasmosis but probably with viruses too. They
are the antigens which spark off the process. Immuno-
logical fluorescent studies and others will find the com-
plexes in the heart muscle-but it does not tell us what
the antigen was. At most we find that there has been
antigen/antibody reaction. We can then go back to try
to think what that antigen was. Dr Burch told us that it
was a virus, well that's fine, at least we will be encouraged
to go and seek it out. So that I do not think it is very
exciting, that trace of the antibody.
DR BURCH: The value in finding that a virus may cause

myocardial disease may result in a vaccine.
PROFESSOR GOODWIN: But surely quite apart from that,

what you really want to do is to identify the virus in an
area where antiviral agents are being developed; I think
in a few years there will be more and more effective
antiviral agents. There are already one or two, and surely
this is what we really want to do isn't it?
DR OAKLEY: Haven't you then got to diagnose the

disease before it happens?
PROFESSOR GOODWIN: Well almost; but going back to

Dr Burch's points, by doing endomyocardial biopsy
during acute viral myocarditis, we may not be too late.
DR OAKLEY: I thought this was eminently justified, if

I may say so, and I think that we should not be too much
put off by Dr Burch about biopsies, but we do not
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342 Discussion

even need to take the 600 reported in the Japanese
literature using the Konno technique. If we look back
through the literature on cardiac biopsy, even using the
alarming percutaneous techniques, either aiming for the
free wall or going across the cavities to aim for the septum
from the outside-these are associated with a minimal
morbidity-at least if we are to believe the writers. So
that many techniques have been used and have shown
to be remarkably safe and I think we are quite justified.
DR BURCH: I was suggesting that there should be good

virological facilities in our general hospitals. Maybe a

laboratory to serve every four million people. There is a
need for a good laboratory where the same kind of
studies to those in bacteriology are done. Everybody
screens for bacteria, but few check for virus. We physicians
do not think enough in terms of viral infection; and when
we do, we cannot get the necessary studies carried out. I
think if we obtain enough virological isolations and
study the related antibody titres, eventually we will ob-
tain correlations similar to those which we have for the
pneumococcal and viral pneumonias and for the tubercle
bacillus.
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