Interview of Andy Bartke

Bingham: We are in Santa Barbara still at the Epigenetic Regulation of Aging meeting with Andrzej Bartke or Andy Bartke who is at Southern Illinois University and president of the…former president of the American Aging Association.  And also received the Methuselah Foundation Mprize for breeding a mouse to live almost 5 years which we’ll get to in a moment.  But, let me start with this point which is that, having been to a couple of meetings now, we’re here at – we were at a Systems Biology meeting at the Santa Fe Institute where people have different theories of aging, would not – didn’t even like defining was aging was, didn’t know whether there was an end point, whether we had a use by date, whether there was a, you know, defined end to our expectations of human life span.  We’re now at an epigenetics meeting where people define epigenetics different ways and so on, it seems to me that the field, exciting though it is, does seem to have a lot of opinions flying around.  Is that an unreasonable perception, or do you have the feeling that you’re sitting in the eye of a storm and that really, it’s quite calm?  In other words, everybody has a…there’s a clear sense of where we’re going.

Bartke: [00:01:23] Well, I would certainly have to agree with you that the field is very exciting, but that it’s a relatively young and evolving field.  And some of the key concepts and definitions don’t seem to have been established or agreed upon.  I…I actually look at the field of aging somewhat as an outsider because this is what I sometimes call my second career.  I’ve worked for most of my professional life in a different field completely unrelated to aging.  I came into aging somewhat by accident in the 90’s after having worked already for quite a long time in the…on unrelated topics.  And I’ve actually commented in some of the talks I gave that one of the things that was confusing to me, that there’s at least one definition of aging per gerontologists and sometimes I have a feeling there’s more than one.  And, so we are dealing with something that is hard to define.  And in fact, people who are senior leaders of the field have somewhat different opinions about possibility of distinguishing between aging and age related disease.  And this a very fundamental question.  Most people in experimental gerontology seem to believe that there is an intrinsic process of biological aging which is different from age related disease.  However, most definitions of aging and sort of common perception of aging definitely includes increased susceptibility to disease.  So even if you view disease as something separate, the two are still very much linked.  And I think this creates one of the major difficulties and then there is yet another issue, particularly if you talk to lay public, that for most people, the key things about aging are the outward symptoms of aging, the wrinkles, the bald heads, the gray hair, the sagging this and sagging that and this is what people often mean when they say aging.  And if you work with mechanisms of biological process of aging, you realize you’re really dealing with something completely different.  

Bingham: So, let’s pick up your point about the public here which tends to get information about aging – let’s take some contemporary issues.  President Obama just was in Congress talking about his medical bill, his health bill.  Obviously that has lots of information about the costs of various diseases including metabolic disorder, diabetes in the last year of life and so on.  Obviously, the moment you start talking about that, you’re talking about metabolism, you’re talking about diet, you’re talking about nutrition, you’re talking about how should I conduct myself to maximize my life span?  What information should I best – do I need?  Where do I get that information?  I go to a magazine or a newspaper and I’m told to rea – drink a glass of red wine because that might work in terms of these things called sirtuins and so on and so forth, so it’s all a very interwoven thing and as you say, is Alzheimer’s an inevitable consequence of a biological process which is an aging process?  Or is that actually a disease that can be halted?  Where does one get into this…this…where do you get hold of the thread and start pulling?  

Bartke: [00:05:20] We came in our research into a need to deal with this very question because we found that the long living mutant mice which we’re working with which have life expectancy – far exceeding life expectancy of their normal siblings, that they have reduced incidence and delayed onset of cancer.  The cancer is the most common cause of death in laboratory strains of mice.  So, we were immediately confronted with the question, how we should interpret these findings.  Should we say that these animals are simply genetically protected from cancer and therefore, they live longer?  Or should we look at the same set of data in a different light and say, these animals have delayed aging?  Cancer is a disease of aging.  Because of having delayed in aging, they are less prone to get cancer?  So we look at the same findings and essentially arrive at very different conclusions.  One conclusion would be that this is a primary effect on cancer and others a primary effect on aging.  We since had opportunity to analyze this data and talk to pathologists and we are now convinced that at least part of the picture is delayed aging, rather than simply protection from cancer, but it clearly is both.  And I think the same kinds of issues come up when you look at any attempt to help – sorry any attempt to improve health span or life span of humans.  That you’re talking of better diet or exercise which have an impact on the process of aging, also reduce risk factors from age related diseases.  So you again have these two being interlocked.    

Bingham: Uh hmm.  And I’m not saying that it should be either or, I’m just saying that it’s a very complex problem.  But let’s talk about this Methuselah mouse prize.  All right, so Aubrey de Grey, who’s been mentioned in a number of these things by various people figures that perhaps – and I’m abbreviating a great deal here, and we will talk to Aubrey about this – that he said that you…there’s a number of technical engineering problems, essentially, which can be solved, possibly one after the other and by so doing, you could extend life span to a thousand years, say.  And one of the proofs of concept of that would be to do some engineering projects on mice, the Methuselah mouse prize for making a mouse live, in your particular case, it was 5 years…

Bartke: [00:08:23] Almost yeah, missed…missed fifth birthday by a week. 

Bingham: Yeah, fifth birthday by a week.  (laughing)  And you had the cake already presumably!  But, but did you…does the fact that you entered this competition mean that you subscribe to that view or was this just…was this an exercise?  I mean…or….or neither nor…I mean…

Bartke: [00:08:45] I was selected to receive this award because people…Aubrey and other people organizing this mouse Mprize, you know, were aware of the existence of this animal and were aware of the fact that this animal was remarkably long lived and likely a world record for longevity of a mouse.  You know, I think I should add that, you know, the amount of publicity that this particular mouse received was totally astonishing to me.  And, you know, not something that I was trying to arrange.  It came as a surprise.  In fact, when we realized how old this mouse was, I thought that this is…the kudos really should go to our – to people who take care of animals at our institution and they obviously did wonderful job that the animal could survive that long and I thought it’s also a nice opportunity for me to say thank you, so I sent an internal memo to the director of vivarium and said, you know, your people are doing remarkable well.  There was this mouse that lived almost 5 years which is kind of unheard of.  And, you know, I thought that was it.  I’d done a nice little something for people who are helping in our work.  And he communicated it above to the vice president for research of the Cladworth graduate school, I think, it was the same person.  And he thought that this had PR value and gave it to PR people and the next thing I knew, it got picked up by wire services and it was circulated internationally.  In fact, my post doc working in Almaty, Kazakhstan sent me a clipping of a paper, a national language paper from Kazakhstan that had an article with a title that translated into English would read, “100 year old mouse dies in United States.”   

Bingham: (laughing) 100 year old!  So it became a Borat story!

Bartke: [00:11:07] And a former colleague who now work in Geneva, Switzerland sent me an article from a local paper in French about this mouse.  So this mouse received notoriety that I would have never predicted and, you know, and talking about this mouse people, you know, often use sort of a phrase that I have produced or I have engineered this particular animal.  And that really gives me far more credit than I deserve.  This is a genetic manipulation which was made in John Kopchick’s lab at Athens, Ohio, University of Ohio, and we started our breeding colony from the breeders he gave us.  And this mouse just happened to live that long.  Really I…I don’t have a feeling that I’ve done anything particularly remarkable, creative.  I was just lucky to have an animal like that.  

Bingham: (laughing)  So, now, so, in the case of this particular mouse, do we now know at this point whether there was something – what actually caused its longevity? 

Bartke: [00:12:22] Well, I think we do.  I mean, well, I don’t think that we could pinpoint what made it live nearly 5 years, but we – I think we have a very good idea, you know, why it lived longer than mice normally do.  Because all animals with this genetic alteration live longer than their normal siblings.  And the typical difference is somewhere of around 40%.  About 40% extra.  So, in other words, rather than living 2 ½ years, they live on the average over 3 years.  And just with a normal sort of biological variation, an occasional one makes it past 4th year…4 years of age.  And this one was just an outlier an extreme case.  But, it was an extreme case of a spectrum which has shifted away from normal and the shift is very real and it’s very real and very significant and it’s very reproducible.  In fact, for this particular type of mice, increased longevity was demonstrated now in two laboratories on three different genetic backgrounds and in animals consuming four different diets.  So, it’s actually the best documented life extending mutation in the mouse, as far as robustness and reputability of the effect.  So, and…and we know what’s the…what’s the primary difference between this animal and the normal animal.  That’s absence of the growth hormone receptor.  This is the gene which was knocked out.  So whatever is different about these animals comes from not having growth hormone receptor.  And, in fact, lots of what we do in the lab is trying to fine a likely mechanisms, likely explanations, how absence of this particular receptor would predict longer life.  And we have various ideas and various data to support it.  So, this part is fairly tight.  You know, what made this particular animal, you know, almost reach 5 years, well, no idea.  Probably a combination of that genetic constitution and just statistical variation.  

Bingham: So this would be the growth hormone and so on would be the basis of the talk that you’ll be giving next…

Bartke: Yes.

Bingham: …January at the Keystone Conference on Aging.  And you have a title for that, I believe?

Bartke: [00:14:55] Yes I was…I was thinking of entitling my talk “Growth Hormone and Aging – An Elixir of Youth or an Overpriced and Possibly Dangerous Snake Oil.”  

Bingham: And that’s kind of where the (laughs)…a cynic might say that that’s where the field is at, at this point, in not having quite navigated which extreme, right?  

Bartke: [00:15:18] Yes, yes and…and…very legitimate endocrinologists, clinical endocrinologists can be found to support each of these two points of view.  

Bingham: Yeah, yeah.

Bartke: [00:15:34] This is truly, truly very controversial and I think it partially reflects lack of information.  

Bingham: When one sees advertisements in magazines for treatments that are clearly based on replacing growth…declining hormone levels and so on and so forth, muscular looking 70-year-olds and so on and so forth, is that legitimate as far as you’re concerned?  I mean, what…what do you suspect is…underlies that kind of thing since you’re working at the mouse end of this?

Bartke: Well…

Bingham: Is this a reasonable expectation for people to have?  

Bartke: [00:16:14] Well, some of these claims are based on very sound science.  There is very strong evidence that growth hormone levels normally decline with aging.  There is also very strong evidence that some of the symptoms of pathological lack of growth hormone in an adult, so called adult growth hormone deficiency, some of the symptoms of that resemble symptoms of aging.  And…and in individuals afflicted with adult growth hormone deficiency, growth hormone treatment is beneficial.  This is also very well documented.  These people are in better health, broadly speaking, feel better, look better, have fewer visits to the doctor, you know, they…there’s no doubt that they benefit from treatment.  That this is appropriate treatment.  And growth hormone is approved for this indication and is used successfully.  Now, where the gray zone sort of comes in is that there’s really not enough information to know whether this data from a middle aged person who lost growth hormone because he had a pituitary tumor, whether this information and then is treated with growth hormone and benefits from it, whether this information can be transposed to healthy 75-year-old who has low growth hormone level simply because he’s 75 years old.  

Bingham: Yeah.

Bartke: [00:17:48] And can we expect the same set of benefits if we treat that individual with growth hormone?  This the gray zone.  And the evidence is not very convincing.  There weren’t very many studies.  Most of the studies that were done were relatively small number of patients, relatively short term.  Some of them had rather significant design flaws.  So, the sort of mainstream view of endocrinologists is that there’s simply not enough evidence to know.  That on the basis of current evidence, this treatment cannot be recommended as a treatment for age related symptoms, age related functional decline.  

Bingham: In most cases – sorry, go ahead.

Bartke: So sorry.  I…

Bingham: The however it was…
Bartke: [00:18:38] Right.  However, there is, you know, there is definitely a potential that it could do some good.  For example, growth hormone treatment in the normal endocrinology – normal elderly, causes changes in body composition which are generally viewed as very positive.  We’ve also had the positive, an increase in muscle mass.  Which are good changes.  So, maybe growth hormone can be explored, you know, to control age related loss of musculature.  

Bingham: I think though, one would sense from the ways in which it’s portrayed, this is age related cosmetological refurbishment!  (laughs)
Bartke: [00:19:22] Well, the way some of these products are advertised, and I maybe get, in a minute, to just what these products are, but they way these products are advertised, you know, there’s often heavy emphasis on cosmetics.  You will look better.  You will look younger and…you would – 

Bingham: Nothing wrong with that.

Bartke:  -- it will help your wrinkles.  It will help your graying of your hair and things of that nature.  But, losing muscle with age is much more than a cosmetic problem.

Bingham: Yes.

Bartke: You know, it’s a problem which can contribute to frailty and falls and loss of independence.  It can become overwhelming problem for an individual.  So if this could be helped, that would be very important.  The problem is that there is good evidence that growth hormone can increase muscle mass.  There’s no good evidence that it can increase strength.  And in fact, there are some studies which…where it was measured and specifically was reported that the strength was not improved.  That the muscle mass was improved, but the strength was not.  So again, we get to this point of not having enough evidence.  And also, you know, even though not that much work was done with treatment of endocrinologically normal elderly with growth hormone, enough was done to know that there are some troublesome side effects.  So, right now, the opinion is that the risk benefit ratio doesn’t look very good.

Bingham: Now, does this apply to things like hormone replacement therapy?  And…

Bartke: [00:21:04] You mean growth hormone replacement therapy?  Or in general?

Bingham: Just hormone replacement therapy.  Again, the idea – it’s a cognate thing in the sense that if you’ve got a…if you’ve got an age related decline in hormonal levels, estrogen and so on and so forth, is it realistic to say I will try and restore these to the age of the a 35-year-old?  Or do you throw up your hands and say, oh, that’s what happens when you get older, just suck it up?  (laughs)
Bartke: [00:21:37] This is a big and unanswered question which I think is…you know, is going to be coming up more and more as we live longer and also, as people’s perceptions of what advanced aging should be is changing because people are less likely to accept the role of sort of withdrawing from certain aspects of life or certain aspects of social interaction or workforce and people, you know, have more expectations to be functional even though they’re chronologically old.  And I think some of the issues which, you know, are well known from, you know, public discussions of hormone replacement therapy in women and similar issues about testosterone replacement in men, some of these issues are very similar to the issues concerning growth hormone replacement.  That, you know, it’s…philosophically, it’s exactly as you said, you know, you could see it as a medical problem that can be treated or you could see it as a natural thing that you should accept and there’s a mix of risks and benefits and probably the best conclusion which one can get at the moment is that this should be individualized.  In other words, people who have these kind of age-related changes and troublesome symptoms are probably candidates for therapy rather than everybody being a candidate for therapy simply because you are over 55 or over 65 or post-menopausal or whatever.

Bingham: And I suppose the other point would be that although often quite properly a scientific perspective would be, well, we just don’t know anything about that.  We don’t have the evidence yet.  It’s also possible at some years down the line, that caution might be reversed and it might turn out that the people who have been ahead of the field, or had jumped the gun in some senses, though were not doing anything…

Bartke: Well, in fact –

Bingham: …harmful.

Bartke: [00:23:46] Even though, you know, our lab I think was really responsive for first calling attention to the fact that growth hormone may significantly accelerate aging, even though that’s where our work came from, I personally believe that growth hormone has potential yet to be fully explored for treatment of sarcopenia and frailty.  

Bingham: Let me just do one thing here and then we’ll pick some of the rest of this up at Keystone as well, but a question I’ve been asking several people which is that, as I said, if you – how does one bridge this gap between the complexities of the discussion that went on in the room downstairs today.  The alphabet soup of…of chemical entities and biochemical entities and pathways and metabolic pathways and…even the difficulty of explaining, you know, what P53 is and so on and so forth.  All that language…um…how do you bridge the gap between that and somebody who has a child who is overweight, obese and is part of the metabolic disorder syndrome?  In other words, bridging this gap, this huge gulf between the bench, the researchers and their work and the application of their wisdom to practical problems in the real world?  

Bartke: [00:25:08] Well, I think as in many issues in medicine and particularly in public health, you have interaction of scientific and medical side of it and social and political side of it and many public health issues, I think, the prospects for immediate attention and immediate improvement is more in the political and social arena than the scientific arena.  In other words, we already know that being overweight is a risk factor for disease and while we are fascinated with understanding this process in more detail and solving how the individual genetic or biochemical components which are involved, the fact that it is clinically relevant, that’s well known and the means for dealing with it have to do with education and food supply and exercise and things which are really simple and straightforward and, at this point, really call for application of what we already know.  

Bingham: Um hmm…um hmm…So, there’s a sense in which – the other part of this is, apart from just remediating…um…lives that are being shortened or not lived to the full because of improper diet, nutrition or whatever and so on, so forth, there is this other, as you said, the notion of extended life span, and where do you perceive yourself, the field, to be in terms of dealing with that issue?  I mean, do you think that most people assume that there is just a use by date, that there’s a cap on human life span?  Um…Or that there are these technological fixes that can be done that will produce considerable extensions?  

Bartke: [00:27:30] nk that the concept that the maximum is somehow genetically fixed and that all we can hope for is to increase the probability that many people can come close to that maximum, I think this concept really does not realistically describe what’s possible.  I think that there is enough evidence now particularly from calorie restriction work, that life can be extended.  I think there’s no doubt about it.  That this is technically feasible.  It’s practical, it’s been shown over and over that life can be extended.  Now, how much it can be extended, that’s another questions and for various reasons, many people in the field, I think, do not expect huge gains in human longevity.  That there will be gains that will be meaningful and statistically significant and real, but they probably will not be huge.  And this opinion is not uniformly accepted and Aubrey de Grey, whom you have mentioned earlier is a proponent of a much more optimistic view, claiming that a huge life extension can be achieved and, I guess, the future will show if he’s correct or not, but I think the fact that life can be extended, that I think is – I at least would think that this is really proven beyond a reasonable doubt.

Bingham: So, if I ask Cynthia Kenyon or somebody like that this question, then paraphrasing somewhat, they would argue that there are senescent switches, if you like.  And if we just flick them, that we can keep on extending things, right?  That it’s just a question of understanding the genetics.  

Bartke: [00:29:50] Genetic studies are, I think, fundamental to understanding what controls aging, you know, right now transition from genetic understanding to intervention is…is…may still be pretty far off, but of course conceptually it’s feasible, but in terms of practical medical applications, it may be still at a distant, you know, no one really would seriously advocate changing genetic composition of a otherwise healthy human being in hope of extending his life, her life, particularly, you know, considering that, you know, most of genetical alterations that I could think of would be habitable, so, you’d be making genetic alterations that’s going to go on for generations, so…you know, the risk benefit ratio become very difficult to deal with.

Bingham: One final point, I’m reminded of you – the note that you sent to the vivarium staff that extended the – that kept your mouse going for so long, there seems to be a message in there that with care and attention…that there’s also benefits to be gained.  (laughing)
Bartke: [00:31:13] Oh, absolutely.  Absolutely.  In this case, probably, you know, the basic care in terms of hygiene and food and water and also some degree of protection from infection, yes.  

Bingham: Let’s continue this conversation at Keystone.

Bartke: Good.

Bingham: Thank you.

Bartke: Thank you.  
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