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Dr Todd K. Rosengart (Houston,
Tex). Thank you for that great work,
and I appreciate you sharing the paper
in advance. This is at least the second
time I have had the privilege of review-
ing this work by Dr del Nido’s lab, and
I find it fascinating. In prior publica-
tions and discussions, you posited that

the mechanism of action in this mitochondrial transplanta-
ery c August 2020
tion is essentially a rescue technique; it is essentially taking
healthy, viable mitochondria to replace those that are
damaged by the ischemia or the ischemic event. This is
different, though. You are pretreating with the mitochon-
dria, so presumably they would be exposed to the same
ischemia-reperfusion effects as the naive or the native mito-
chondria.

So why is this working?
Dr Alvise Guariento (Boston, Mass).
Thank you Dr Rosengart. This is
really the key question. In terms of
the mechanism, we still have no
definitive answers, but we think that
somehow the mitochondria we are in-
jecting can change the balance in cell
homeostasis. What we do know is

that mitochondria can enhance the proteomic expression

of some important cytokines. These data were obtained
from what you just mentioned, postinjection studies. It
is therefore possible that they act in the same way after
a preischemia injection, somehow activating precondi-
tioning pathways or other pathways that can induce an
enhancement in cell function during the ischemic phase.
We also noticed that during the ischemic phase, we could
obtain better results when we injected them before. This
was actually not the first study that we did with this strat-
egy. In fact, we did a similar study where we injected
mitochondria before a prolonged period of cold ischemia,
and we had similar results. So I totally agree with you
that understanding the mechanism should be the next
step of our research.

Dr Rosengart. So one alternative possibility—and I
apologize, I have not looked through all your articles to
the extent to know whether or not you have looked at
this—is perhaps the skeletal muscle mitochondria are
different in some way than the cardiac. So, have you looked
beyond the skeletal? Have you looked at, A, is there a dif-
ference and, B, are there other tissue that might be equally
relevant?

Dr Guariento. In the early stages of developing this
technology, we did a bunch of studies wherewe added mito-
chondria obtained from either skeletal muscle or liver, and
also cardiac mitochondria. We didn’t notice a great
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difference in terms of ATP production or oxygen produc-
tion. So, there may be some reasons for this, but we don’t
know yet.

DrRosengart. I will ask one last quick question beforeDr
Sellke. So, the other thing that was dramatic about this paper
was the very significant decrease in myocardial infarction.
You rarely see that much improvement in any intervention.
Is there any specific reason why you think that was so?

Dr Guariento. This strategy seems very effective. This
is the only answer I can give for now. We usually consid-
ered mitochondrial transplantation as a replacement of
the native damaged mitochondria. In this study, every-
thing was different in terms of what we speculated in
the past.

Dr Frank W. Sellke (Providence, RI).
Remind me, have you looked at the ef-
fects of the mitochondrial injection
postischemia, because it is difficult to
predict when somebody is going to
have a myocardial infarction? Have
you injected the mitochondria after
the onset of the ischemic event?
Dr Guariento. This is the first study in which we in-
jected them before. All our previous studies were focused
on postischemia strategies, both at the immediate start of
reperfusion or in a delayed fashion two hours after
reperfusion.

Dr Sellke. The other question I had is that with all the
stem cell studies, the benefit is not because of devel-
oping new myocytes, but more due to a trophic effect.
I was wondering if that could have an effect as well,
rather than increased energy utilization? Maybe there
is some trophic effect from these transplanted
mitochondria.

Dr Guariento. I totally agree with you. We know that in
recent studies, others showed that stem cell infusion can
also be closely related to some sort of mitochondrial
mechanism. They didn’t call this process mitochondrial
transplantation but instead called it mitochondrial transfer,
but the concept is quite the same.
The Journal of Thoracic and Ca
Dr Sellke. A very nice study.
Dr Guariento. Thank you very much, Dr Sellke.

Dr Marek A. Deja (Katowice,
Poland). Maybe I missed it in the pre-
sentation, but what actually happened
to these mitochondria? Do they sur-
vive in between the cells, do they get
into the cells, how long do they sur-
vive? It is quite interesting, and I
can’t really understand, what are they

doing there?
rdiovascular Surg
Dr Guariento. I didn’t have the chance to show this. We
investigated this in a previous paper, and the current study
was mainly related to this new approach, the preischemia
injections. We know that mitochondria can enter the cells
within 5 minutes after the injection through an actin-depen-
dent mechanism. We also know that they are rapidly inte-
grated in the cells and they can fuse with the resident
mitochondria. Subsequently, they can be found in the cells
over a period of 28 days after injection. This is what we
know so far.
We have also demonstrated this with F-18 rhodamine la-

beling of the mitochondria, and you can actually see them
for quite a long period. Surely, a limitation of this study is
that this is only a 2-hour reperfusion experiment, and we
know that we will need to extend it to have more definitive
results.

Katherine Driscoll (Ithaca, NY). I was
thinking about this talk and then also the
earlier talk on the increased mitochon-
drial DNA in pericardial fluid, and I
was wondering if you could speculate
on whether maybe the body has a mech-
anism kind of similarly mitochondrially
related, and maybe that could be the

related to why this therapy is working and also why you

will see increased mitochondrial DNA in that area.
Dr Guariento.We know that we have tried to inject just

components of the mitochondria, such as mitochondrial
DNA, and have not achieved the same results.
ery c Volume 160, Number 2 e25
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