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ELISSA EPEL, PhD:   (In Progress) ... a result of kind of cumulative chronic stress or depression.  So our group mainly led by George(?), we’ve put together a model.  Here’s what we think is happening during these social stressors that’s so potent and causes depression.  So we know that social rejection causes a different responses in the brain, and it’s actually the same centers that pain, physical pain triggers, too.  So it’s painful to be rejected, and it causes those shame emotions and depressive thoughts.  And then what we think now in more current models of depression ... there’s a huge focus on cortisol.  Clearly, that’s been historic.  We know that high cortisol and dysregulation of that stress system is important in depression.  But actually, inflammation.  Dysregulation of the immune response is a key link between our mood and well-being and major depression and health outcomes.


So during an acute stressor, when we’re really stressed, cytokines increase.  So we have this inflammatory response.  That’s what we’re trying to fight as we age, because inflammation goes up with age.  For example, interleukin-6 or IL-6.  The doctors even measure that now.  They measure CRP, C-reactive protein.  That’s a really easy clinical marker that indexes ... what’s your inflammatory state?  How much are your cytokines high?  They creep up with age, but they also take these blips when we’re chronically stressed.  Or start when we’re acutely stressed.  And we think that chronic stress causes them to stay elevated.  


So cytokines are really pro-aging for several reasons.  One of the things they do acutely is they cause us to feel sick.  They cause in animals ... if you inject, for example, a cytokine, INSULIN-1, causes an animal to have what we call sickness behavior.  The animal withdraws socially and becomes passive, and feels malaise, and kind of like the flu.  So we know that cytokines causes social withdrawal and sickness behavior.  And that is one of the current links to how we think that cytokines cause depression. 


People with autoimmune disorders who need certain injections of cytokines ... to have high cytokines, tend to get depressed.  And when we block the cytokines, their depression gets a little better.  There’s lots of models where we know that if you inject cytokines, you get depressed.  


I’m going to be focusing also on how cell aging fits into this picture.  But just to tell you what these boxes are ... so when we get stressed, we have an activation of what we call the hypothalamic-pituitary-adrenal axis or HPA axis.  The end product here is cortisol coming out of the adrenal gland.  So that’s an important part of the stress response, and that also promotes overeating and abdominal fat.  And I won’t talk about that unless you ask questions about it, but that’s my other area of research.  It activates the autonomic nervous system, so the immediate kind of fight-flight response, and ... then also I’ll be talking at the end how we think that telomeres, a marker of cell aging, are tied into stress.  Yes?


WOMAN:   Are you going to talk (Inaudible/Off-Mic)?


ELISSA EPEL, PhD:    So yes, I will spend the last third of the talk talking about how we can be more resilient to stressors including social stressors.  But I have to say, that’s a great question.  I think we tend to think, when we think of stress reduction, about you know, how can we take care of ourselves and do health behaviors?  And there’s only a small science of how to protect ourselves from kind of feeling socially threatened.


WOMAN:    Do they have medication (Inaudible)?  


ELISSA EPEL, PhD:    Yes.


WOMAN:    But are there medication factors (Inaudible)?


ELISSA EPEL, PhD:    So the question is ... do medications help protect us from this social stress response that causes the inflammation.  And there are certain antidepressants, the serotonin reuptake inhibitors, that do tend to dampen down that stress response, the HPA axis response.  And so those are in mice, even ... if you give them these SSRIs, their hippocampi don’t shrink in response to stress, so it does appear that those are helpful in a prophylactic way.  If I was a dementia caregiver ... I do study dementia caregivers, and I know that they’re in for sometimes up to ten years of chronic stress.  So in that case, you know, I personally would probably take an antidepressant prophylactically because that’s the type of stress you can cope ... you know, like the best possible coping in the world, but you are still going to be activating that stress response.  It’s kind of unescapable chronic stress.


So does the timing of the stressor matter in our life?  What if the stress happens early or late in life?  Do stressors have different effects at different periods in our lives?  We know that the big answer to this is early stress, when the baby is still a fetus, or early in life when it’s first come out and in early childhood, is an extremely critical period, for the rest of our lives.  In shaping our stress response and our vulnerability to depression.  So this is a very dramatic emerging literature that shows that there’s both effects prenatally and effects in early life on later mental health, cortisol reactivity, and physical health.  So that abdominal fat, for example, fetuses that are exposed where the mother is not getting enough nutrition, or if the mother is depressed, they tend to come out very vulnerable.  They may be small and then go through catch-up growth, and grow very quickly.  And then researchers have found that’s related to adult disease.


So here’s a list of events that happen to children, particularly children who are very vulnerable who are living in poverty.  Emotional abuse, physical abuse, sexual abuse, parents having substance abuse or mental illness.  So actually these cut across social class.  I didn’t mean to say they’re just in poverty, but there’s a cumulative effect of these, but even just having one of these happen to you can lead to this kind of programming of the brain that we think sets you up for disease in life.  


So just to summarize, we know that in the brain, children who are exposed to these early traumas have a greater cortisol reactivity to stress.  They’re very vulnerable.  Their cortisol shoots up.  Their hippocampus, that part of the brain that’s so important for late-life cognition and preventing dementia, is smaller, and they tend to get major depression.  In the body, they tend to have chronic diseases early in life.  And there are probably ways that it’s changing gene expression ... too complicated to go into right now.


Just as an example ... researchers have shown that if rats get a lot of early nurturance from their moms, which is in the form of licking and grooming ... if a mom is doing a lot of licking and grooming of a little rat pup, they come out really healthy and stress resilient.  But if you deprive the little pup of that licking and grooming and you expose them to stress, and you look at their cortisol, well this top line is that rat that didn’t get that nurturance.  So we know in rats, they get much more stress reactive.  Their set up to be in a world without nurturance and love and support, so they’re stress-reactive, and they’re ready for a stressful environment.  So it makes a lot of sense that the brain is adapting for what it thinks is the life ahead of it.


Now what about in people?  Do we see that same response in people?  Well, one study is kind of analogous.  It looked at women with and without depression, and the action was not about depression at all.  They measured early life trauma.  And they found that the women who had early life trauma were different than all the other women.  It didn’t even matter if they had major depression or not, or a history of depression.


So here you see these top two lines.  They had four groups: they had women with and without depression and with and without early trauma.  And all that mattered was early trauma, and you can see early trauma with depression and early trauma without depression.  Their cortisol is spiking every time they’re going through an acute social stressor, so they’re very vulnerable to early wear and tear and depression and we’ll talk in the resilience section about things people can do to protect themselves.


There’s also ... the genetics of vulnerability to stress are I would say not very helpful.  There are several genes that may add a little bit of a risk.  There’s one particular gene that’s been studied the most that does seem like it’s the poster child for all of science in trying to understand how genes interact with our environment, our social environment.  So the genome project, for example, was very disappointing because ... single genes didn’t really tell us much about human health.  But it’s really how the genes interact with our life and our social world that really matter.  And here is the prototypical example of that.  


There is a gene called the serotonin transporter gene.  And this little gene codes for this transporter.  And if you have the long form of this gene, then you actually get a lot of serotonin in your synapse here.  So here’s the two neurons and here’s the synapse and this is where we need lots of serotonin in our brain to feel well-being and feel good.  So you have serotonin floating around, you want a lot of it.  We want a lot of transporter action.  So we’re all of us born with either three forms of this gene ... we don’t really know what we have, but we either have two short forms, so we don’t have as much serotonin in that synapse, a short and a long, so we’re heterozygous, or a long and a long.  Most people are in these groups, but some lucky people are the long-longs.  And it turns out these people with the long-long form tend to be more resilient to stress.  So they got lucky.


So let me show you what that looks like.  So in one study, this group measured early trauma and asked the question ... are people who are exposed to early trauma more vulnerable to depression?  And does it matter if they have this long-long gene?  Does that protect them so that maybe early trauma isn’t going to affect their later life depression, because they’re protected by all the serotonin?  


So in this study, they divided people into having no maltreatment as a child, possible maltreatment, or severe maltreatment.  And then they categorized them based on their genotype.  And you can see here ... that if the people with the short-short allele, less serotonin, if they had maltreatment, they had a 60 percent probability of an adult depressive episode.  So it’s a tremendous risk, both the genotype plus the early stress.  And then those people with the long-long allele, they really do look resilient.  So this is a dramatic example of how genes can interact with stress.  


And this same relationship probably applies to stressful events in our life, our adult life.  So forgetting about early treatment and looking at just the amount of stress that we’re exposed to, here’s what you see.  The number of stressful events ... if you had four or more, it looks like yes, you’re a little more likely to get depressed, but then look at these three lines.  Really, all the action is in the short-short people.  So they’re much more vulnerable to depression.  The long-longs are lucky.  They’re really much more resistant, even if you’re having a very stressful life.  You might take a guess about what you are, given how much stress you’ve been under and how much depression you’ve had.


So I want to move on to the next topic on cell aging, but first I wanted to see if there are any questions about depression?


WOMAN:    Is that the testing for those genes?  Is that something (Inaudible)?


ELISSA EPEL, PhD:    You know, it’s a great question.  Can you test whether you are short-short or long-long?  As far as I know, it’s not a commercially available test.  These are all research studies.  So I want to talk about aging, how we can measure aging in our body ... a biological marker of aging.  The father of stress research said that every stress leaves a scar, and the organism pays for its survival after a stressful situation by becoming older.  So what’s older?  How do we measure older?  Is it just gray hair?  Is there some marker in the body that we can measure that tells us a clue about our biological age?  Not our chronological age.  So we know that people look very different at the same age.  You might take 70-year-olds and some might look a whole decade younger, 60, some might look 80.  So there’s a lot of range in their rate of aging.


And I’ve been very lucky to collaborate with a cell biologist here at UCSF that Eva mentioned, Elizabeth Blackburn(?), who 25 years ago discovered the mechanism of how certain cells age.  And it turns out that this mechanism, which was only studied kind of at the molecular level, and in (Inaudible).  In the last ten years, there’s been a tremendous amount of research looking at the cell aging system in humans.  And while we knew that it caused cell death ... well, let me tell you what the marker is.  It’s the telomeres.  The tips of our chromosomes.  These little caps of DNA that protect our chromosomes. 


Here are the chromosomes that have all the genes in them, but at the very tip we have these little protection packets we call telomeres.  And we know that when the telomeres get too short, the cell stops dividing.  It basically either dies or starts doing harm, causing mischief like creating cytokines.  So Elizabeth Blackburn discovered this in 1978, and she coded the genomic sequence of the telomere, and she also discovered that there’s an enzyme that prevents the telomere from shortening so that the cell doesn’t die.  An enzyme called telomerase.  


So we knew that this cell aging system, the telomeres and having a lot of telomerase, is a predictor of the cell’s death or longevity.  And now we know it’s a predictor of our human longevity, as well.  So we can go into people and measure the length of their telomeres in their immune cells.  And that’s what I’ve been doing for the last ten years.  It’s kept me very busy and it’s been fascinating.  I want to just show you a few highlights from that research.


We know that telomeres from a vast literature now are ... short telomeres in the blood are related to a range of diseases.  This is not specific to any one disease.  But rather diseases of aging.  We also know that short telomeres are related to psychiatric disease, to depression, schizophrenia, Down’s syndrome.  So it does seem to be that the immune cell age is both predictive of disease and of course associated cross-sectionally with disease.  And it’s also predictive of mortality.  


In a recent study, we wanted to know not just if short telomeres was predictive of mortality, because that’s been shown many times, but whether the rate of shortening matters.  So you know, if we can control our rate of shortening, and you look at the rate of shortening over a short period, does that matter?  Does that predict mortality?


So in this study, we looked at a two-and-a-half year period, and we looked at how much telomeres shortened.  And those who had shortening died much earlier.  You can see that 12 years later, a greater percent of them ... fewer are surviving.  But if you had telomere lengthening or maintenance, you see that over 80 percent are still surviving 12 years later.  Yes?


MAN: (Inaudible)?


ELISSA EPEL, PhD:    This was an elderly sample.  It was healthy people from 70 to 80 years old.  So this is called the McArthur Healthy Aging Study.  So already we have selection here because they’ve already survived, and they’re healthy(?) I believe.


WOMAN: (Inaudible)?


Okay so ... in these studies, does ethnicity and race matter and has that been looked at?  And that is a great question.  It’s just beginning to be looked at.  And the finding that has been emerging that is not really firm yet, it looks like African-Americans start off with longer telomeres, but ... they have a greater rate of shortening over time.  So this is a very dramatic story if it turns out to be true.  Because it fits what social epidemiologists have long been hypothesizing, which is stigma, racism, low socioeconomic status are chronic stressors that cause more wear and tear and a greater rate of aging.


WOMAN:   (Inaudible)?


ELISSA EPEL, PhD:    Correct.  So we’re testing ... right now we’re doing this fancy study where we’re testing like the buccal cells and the blood and what really matters ... we know the blood matters.  So all of our studies look at blood.  But now we’re testing what about follicles and what about cheek cells.  Those are easier to get.  And you had a question back there?


WOMAN:   Yes.  Do you (Inaudible)?


ELISSA EPEL, PhD:    So the question is ... in schizophrenia, there’s an observation that they tend to look younger than their chronological age, but if they also have shorter telomeres, how does that jibe?  Because those are two conflicting findings.  The research on schizophrenia has only so far shown that it’s correlated with having schizophrenia.  And it hasn’t shown that it predicts schizophrenia.  I’m not sure what to make of that literature.  It may be that you know, having schizophrenia is very stressful, and there’s also a lot of drugs that are causing some negative side effects, like weight gain, antipsychotics.  And so those might be factors that are causing the shorter telomeres.  So it’s unclear whether it’s really predicting the disease or not.  


WOMAN:   (Inaudible)?  The only thing I can think of is that when you say this, it feels like it’s actually allowed to be (Inaudible) human beings (Inaudible), right?  So why can’t that be (Inaudible)?


ELISSA EPEL, PhD:   Yes.  It’s a great comment.  So the comment is ... having a mental illness, particularly schizophrenia, is incredibly stigmatizing.  And that’s absolutely true.  It’s a tragedy.  People don’t treat it ... with the respect and care it needs like a medical illness, even though it’s a medical illness.  And people with these mental illnesses, live often with shame and stigma, and they’re discriminated against.  There’s no question that they’re under more stress in that way.  And your question was ... why is that legal?  I don’t think it is legal.  And I think NARSAD and other advocacy organizations have a tremendous job to do ahead of them.


Obesity is also ... an extremely well-accepted stigmatized group, even though we have 60 percent of our ... you know, the majority of our population is overweight or obese, we still blame the individual and have a lot of discrimination against these people.  Yes?


MAN:   (Inaudible)?  (Laughter)


ELISSA EPEL, PhD:    If you reach 80, telomeres may not even matter at that point.  You know, that’s a highly select group of men there that we were looking at.  In the men, it wasn’t the rate ... the baseline telomere length didn’t predict mortality in the men.  The rate of change in those healthy men really did matter.  So I think what you do, your lifestyle every day ... even when you’re 80, matters.  And that you can ... telomeres are malleable, and you can be promoting your health and promoting longevity.


MAN: (Inaudible) part of the reason (Inaudible) because the (Inaudible) is the civil rights act.  And (Inaudible) mental hospitals and (Inaudible) lawyers.  And so now all health decisions are (Inaudible) lawyers (Inaudible).


ELISSA EPEL, PhD:    Yes, that’s really a shame.  That’s very interesting.


MAN: (Inaudible).


ELISSA EPEL, PhD:    So let me move ... just to make sure I finish my slides ... and I appreciate your comment.  It’s really important.  I wanted to just tell you about our research on stress.  So Elizabeth Blackburn and I, around ten years ago, decided to look at whether stress was causing telomere shortening or excessive biological aging in the immune system.  So here’s her hypothesis.  Someone under chronic stress is going to have telomere shortening.  Those are the little telomeres.  We looked at mothers caring for children with a chronic condition.  This is the chronic stressor.  Many of them had children with autism.  And we measured their telomeres compared to a matched control group.  And what you can see is ... it actually wasn’t so important whether they were a caregiver or control.  What mattered was that mental filter that we were talking about: the perception of stress.  How much they felt overwhelmed by the demands in life.  How much they felt in control.  The highest stressed women had shorter telomeres by about ... what we’d expect to see in ten years.  Ten years of loss of base pairs and shortening.  So it was a dramatic finding.  It’s now been replicated in both mice and people.  Older women, for example.  It’s been found in depression.  People with major depression tend to have shorter telomeres.  Owen Wilkowitz(?) is doing that work here.


We also looked at the chronicity of caregiving.  And you can see that women who had been caregiving for, say, over ten years tended to really be on the short end.  Tended to have shorter telomeres.  So it wasn’t just perception, but it’s exposure.  Duration of exposure.  And we often like to talk about good stress responses and bad stress responses.  So I just wanted to tell you really briefly that ... there’s some research showing that if you view a stressor as a challenge, and you feel like you’re going to do well, you feel control, you’re going to put in a lot of effort ... that causes a less damaging stress response.  Whereas the threat, which is ... we usually feel fearful, anxious, embarrassed, feeling like the stressor is going to be difficult, these are more of the harmful type of stress cognitions that cause the high cortisol.


So in one of our studies, we just looked at how much people felt challenged versus threatened, by our standardized ... giving a speech.  And what we found was that the more challenge to threat people feel ... both in motions and thoughts, the longer the telomeres.  So however you’re responding in the moment to a stressor can matter and you can try to shape your responses to be more resilient and more challenge-oriented.  And we’ll talk about what the challenge is in a minute.


Early childhood maltreatment.  These people had shorter telomeres than matched controls.  So there are early effects.


WOMAN:    Are you saying that (Inaudible)?


ELISSA EPEL, PhD:    Thank you.  This is my mother, by the way.  (Laughter) That was a good cue, because this next slide asks that question.  We measured in healthy 70-year-olds, we measured telomeres in a two-and-a-half year span.  This is the study I mentioned earlier that--


(TAPE CUTS)
  ... did with (Inaudible) C-min.  And what we found is that most people’s telomeres don’t change:  45 percent didn’t change over this period.  But as expected, about 30 percent showed shortening.  That’s just what happens with age.  But almost 25 percent showed lengthening.  So this was really, really, really surprising.  We were excited, we didn’t believe it, we didn’t publish it for a while, and we waited to see if we could replicate it.  And this has been replicated now in about five studies.  And then numbers are almost exactly the same: about 25 percent of people show lengthening.  So all of the sudden we’re dealing with a dynamic marker, which is good news.  And that leads us to ... the idea of measuring our telomeres, since we think they’re malleable.  Yes?


WOMAN:   (Inaudible)? 


ELISSA EPEL, PhD:    Oh, this is a great question.  Does everything boil down to attitude?  I think that you know, ti’s been said that stress is about ten percent what happens to us and 90 percent attitude.  And so you know, how we respond to it.  So it’s clearly important how we respond to it.  But I don’t want to leave you with the unrealistic idea that stress is all in the head and you can ... shape your life exposure based on your mental attitude.  Because it’s a mixture between your life situation.  So for example, people of lower socioeconomic status have much more stressors embedded into their social environment.  Some cope better than others, but you still cannot bring yourself to this really low level of stress, which is unrealistic.  Yes?


WOMAN:    (Inaudible)?


ELISSA EPEL, PhD:    Yes, I think that’s a great point.  So the slide showing early life maltreatment was related to shorter adult telomeres.  While little kids don’t have the skills to try to shift their stress perceptions to be more challenge-oriented, et cetera.  And so there’s some ...


WOMAN:   (Overlap/Inaudible).


ELISSA EPEL, PhD:    Yes, right.  Chronic stressors do dampen our mood.  It’s very hard to be cheery when we’re being bombarded by difficult situations.  And people who are depressed tend to have more chronic stressors in their life.  So there’s kind of a bidirectional arrow there.  So the good news about telomeres is that they are shaped by our lifestyle.  They’re associate with obesity and insulin resistance, shorter telomeres.  Longer telomeres are associated with more exercise, Omega-3s and taking vitamins.  Yes?


WOMAN:   (Inaudible)?


ELISSA EPEL, PhD:    So that is an important emerging field.  How do telomeres predict mental illness?  How do they relate to different mental illnesses?  All we know now is that for the few studies that have looked at a few different types of mental illnesses like Alzheimer’s, dementia, schizophrenia and depression, they are shorter in these conditions.  


WOMAN:    Could it be improved?


ELISSA EPEL, PhD:    Could it be improved?  Yes, and do we want to try to lengthen telomeres in people with mental illness?  I think that it is possible ... one model of why it should matter is that telomeres represent the ability for neurogenesis in the brain.  And so one study for example, showed that short telomeres in the blood was related to show hippocampal volume.  And so it may be a really crude indicator of how plastic our brain is and how much we can still develop these progenitor cells in the hippocampus and maintain a good volume of our hippocampus throughout life.  So I think that it reflects what’s going on in the brain, and that it’s important to think about all the healthy lifestyle factors that affect telomeres.  And it may be helpful ... we have a study on that now, with Owen Wilkowitz, on depression and looking at what antidepressants can actually improve telomeres and telomerase.


MAN:   (Inaudible)?


ELISSA EPEL, PhD:    Yes, Owen Wilkowitz, Tom Nylan(?), a group of us are looking at combat veterans returning and looking at some biomarkers, but particularly the cell aging system.  Can we predict who gets PTSD?  And also kind of physical decline.  Yes?


WOMAN:   (Inaudible)?


ELISSA EPEL, PhD:    Yes.  (Laughs)


WOMAN:    (Inaudible)?


ELISSA EPEL, PhD:    So how do Omega-3s affect telomeres?  This is a new study released in JAMA I think last month by Mary Hooley’s(?) study here at the VA called the Heart and Soul Study.  She had a large sample of people with heart disease.  And Ramin Farzan-Afar(?) analyzed that to look at the Omegas in their blood.  So this is probably affecting largely diet.  And he found that the higher the levels of these essential fatty acids, the longer the telomeres over a five-year period.  They were lengthening over this five-year period.  It was the only predictor of lengthening.  So we’re really all taking a lot of fish oil pills these days (Laughter).  


We don’t know the mechanism.  It’s probably inflammation.  You know, those Omega oils are impacting so many systems, clearly they’re dampening down inflammation.  They also help treat depression, at least mild depression.  And so it does seem that whatever they’re doing is helping the telomere change the chemical environment that the cell’s in, and reducing the stressors to the cell.  I’m going to tell you what those stressors are.  I think that’s my next slide.


Inflammation and oxidation, the free radicals.  So one of the things that ... the way we’re viewing telomeres now is that it’s an integrator of all these inputs: psychological, nutrition ... this box shouldn’t have been blank.  But in there is mental health, nutrition, our health behaviors.  They’re all affecting that kind of biochemical soup that we live in.  They’re all affecting what’s happening in those cells, as well as genes.  And then when the telomeres are shortening, it’s an indicator that we’re at risk for a whole range of aging-related diseases.  People have really wanted to know ... are telomeres causing gray hair?  We just don’t know.  This was an article in the Post last year.  This was actually talking about how stress shortens telomeres and is that what’s happening to Obama?


So let’s get to our last topic: stress resilience.  I’m going to talk about three things, aspect s of stress resilience that we know are powerful.  And stick to those.  There are certainly a lot of other options to the menu, but ... I’m going to start with exercise, because exercise is so powerful.  And my other area which is kind of looking at compulsive eating and obesity is ... one of the other solutions to kind of breaking the stress-eating relationship is really replacing the need with exercise.  Because it increases the opioids in the brain and makes us feel better.  So exercise in the cell aging area turns out to be very important.  


I had mentioned that exercise is related to longer telomeres.  Well, we recently did a new study looking at older women with a range of stress levels.  Some were dementia caregivers.  And we did replicate the finding that women with the highest perceived stress have shorter telomeres.  But then we looked at exercise.  And just over a three-day period, we measured how many minutes of exercising and we divided them up.  The ones who were exercising at least ten minutes a day, that’s vigorous exercise ... getting sweaty, their heart rate is going up ... so we call those guys the exercisers, the other ones were sedentary.  So let me show you that data.


And the question was ... can exercise break the stress-aging cycle?  Can it buffer us from what we know stress is doing to our telomeres.  So if you look at our inactive group, you can see that the high stress women have shorter telomeres.  And this is what we’d expect.  But if you look at those women who are doing moderate exercise, you can see that this is not a significant difference.  Their telomeres are much longer than their inactive sedentary counterparts.  So there basically was no significant relationship between stress and telomere length in the women who were active.  So this was really good news.  Yes?


WOMAN:    (Inaudible)?


ELISSA EPEL, PhD:    Right.  So the comment is ... when you’re exercising, you’re really increasing your oxygen as well as fitness, and when you’re sedentary, you’re getting more environmental pollutants.


WOMAN:   (Inaudible).


ELISSA EPEL, PhD:    Right.  And how is mental health tied into this?  Is that related?  And I think that exercise finding probably is ... you know, mental health is probably a third factor, where if you’re exercising, your mood is better.  We know that.  You’re ruminating less.  And if you’re sedentary, you’re more vulnerable to stress.  In fact, sedentary people have more reactive in their stress systems, have more inflammation, more free radicals.  And there are differences in their stress responses.  They’re more vulnerable.


MAN:   (Inaudible).


ELISSA EPEL, PhD:    What is vigorous exercise, particularly in elderly people?  Well, the way that we measured exercise was simply saying how much vigorous exercise have you done today?  And that means that you need to have felt one of these symptoms, like getting your heart rate up, feeling sweaty ... I think those were the two main indicators.


So it depends on your fitness level, but anything that you feel like you’re getting a little bit sweaty from is aerobic.  We call that vigorous.  Or you’re breathing harder.  So that might be walking, or brisk walking.  And that’s certainly known to be potent, particularly in the elderly.  


So can interventions increase telomerase and telomere length?  So we’ve been focusing on interventions that we think changes how we view stress appraisals, how we view the world.  We’ve been doing mindfulness meditation interventions.  In one study by Dean Ornish, he gave his program to one group of men with prostate cancer.  This is just a very preliminary study, no control group.  Basically, the men changed their diet dramatically ... low-fat.  They did meditation and yoga.  They met and they got some social support.  At baseline, their telomerase was around here, two.  After three months of their intervention, there was a significant increase in telomerase.  Great, that’s a clue.  Maybe we can alter our cell aging.  


We now did a controlled study with Cliff Seran(?) At UC Davis where ... he sent people to a mountain in Colorado for three months. This is the most intense meditation study ever.  And he had a very well-matched control group.  They came to the mountain, we took their blood there.  You can see that the telomerase in the retreat group that meditated for three months was significant higher than the control group.  Then we went in and looked psychologically.  Our improvements in mood and well-being and purpose in life related to higher telomerase.  And across measures, they were.  So this was kind of the more dramatic part.  


In the retreat group, increases in purpose in life wasn’t related to telomerase in the retreat group ... people who felt more purpose in life tended to have the higher telomerase.  And that was kind of across the well-being measures.  So that was another hint that we could move around the system, based on our thoughts and our feelings.  


We’re doing a study now where we’re bringing in obese men and women, and we’re trying to teach them mindfulness.  Mindful eating and mindful stress reduction.  And so we’re teaching them ... enjoying the food, noticing fullness.  We’re trying to reduce their excessive eating and emotional eating and reduce the stress arousal.  And then we’re looking at have we helped their weight?  Have we helped their cell aging?  So that’s one study we’re doing.  If anyone’s interested or has a friend or family who is overweight, you can have them look at the Osher website ... Osher Center website at UCSF. 


And then the other study, we got approval from our IRB after a long close look about whether the study was ... of benefit to people and safe.  We are actually going to tell people what their telomere length is.  It’s never been done.  And now there’s at least one little company out there that’s selling ... measures their telomere length for like $1,000 each.  And it’s kind of irresponsible because it’s a predictor of mortality.  And we have no idea if people are going to benefit from this information or be totally stressed out and hopeless.


So we’re studying women, 50 to 65, non-smoking women.  They’re going to have a blood draw, we’re going to tell them what their telomere length is, and then they get to come back a year later and measure it again and see if ti’s changed.  So the IRB or the ethics board asked us ... isn’t this irresponsible?  All you’re doing is causing potential distress, and what’s the benefit?  And so we are now measuring ... is it good or bad for you to learn your telomeres?  We’re measuring psychological responses, what are people’s emotions after their learn, and what are their health behaviors the following year?


So this is just up.  We just got approval next week.  And we’re going to take the first 200 women.  Know Your Telomeres.  So that’s our website.  And I actually put a few fliers out there.  And so of course the idea is for these older women who are just starting to get risk factors for disease, the ones who are exercising in ensuing year are going to maintain their telomeres, and the ones who have higher stress might have more shortening.


So in summary, stress is not just in the head.  You’ve seen examples how stress affects our cellular aging, our risk of disease, our risk for depression.  Stress is pervasive, we’re exposed to it, it’s at epidemic levels.  There’s high societal stress, you can’t escape it.  It’s a serious risk factor for both mental health and physical health.  And so it’s super important for all of us to catalog our resilience factors and build them up.  I talked about exercise, but social connectedness is huge.  It’s one of the most important buffers from stress.  You need to have at least one confidante.  Someone you can call when you’re feeling stressed, share how you’re feeling.  Very powerful.  We do stress studies where we bring in a supportive other, and you don’t get a cortisol response when you have a supportive other.  At least when you’re a man and it’s your spouse.  But if it’s your woman and it’s your spouse, the spouse doesn’t help as much.  (Laughter)


So you guys have had wonderful questions.  I’ve really appreciated them.  Thank you so much.  (Applause) And thank you to NARSAD who funded that very first study on stress and telomeres.  


WOMAN: (Inaudible)


MAN: Does the IRS use your telomere study when they predict how long you have to live (Inaudible)?


ELISSA EPEL, PhD:   Yes.  (Laughter) Well, you know, this may sound funny, but I have been discussing that exact topic heavily recently.  We are considering ... for years we’ve been considering developing a scientifically based telomere measurement company.  And one of the things that we as scientists feel strongly about is that it’s not used to help pharma or insurance companies, and there is a risk.  Like cholesterol.  That it certainly will be picked up by life insurance companies and used in actuarial tables, and that won’t(?) be helpful to people.  And I think particularly because ... we can control our telomeres a little bit, but who knows?  You know, what if someone has early trauma, it’s not their fault that they have short telomeres, and they can’t move them around that much, and they’re going to be denied life insurance or get heavier life insurance?  And I think that it may happen in the future.  It won’t be me that’s causing that.  I’ll be fighting it.  (Laughter) If we ever do develop our company.  Yes?


WOMAN:    I’d like to comment about (Inaudible) class about (Inaudible) said that you could have five significant people in your life (Inaudible) as you age (Inaudible) Africa or some place.  So after (Inaudible) five friends (Inaudible).  (Laughter)


ELISSA EPEL, PhD:    Wow.  That’s a good way.  Built in at home.  Certainly, whoever’s at home and close neighbors are shaping our daily life.  You know, proximity really matters.  Yes?


WOMAN:    (Inaudible)?


ELISSA EPEL, PhD:    That’s a great question.  So in Okinawa, Japan, there’s exceptional longevity.  There are a lot of centenarians, people who are healthy even after living to 100 years old.  There have been studies ... not on telomeres in the Okinawans, but they have looked at their psychological stress and coping, and they do tend to be really flexible in their coping and reappraise situations looking at the silver lining.  You know, kind of turning situations around to appraise them in a more positive way.  And there is one study on centenarians so far, and they do have longer telomeres.  So I thought that was very interesting.  Thank you so much.  (Applause)


(Background Conversation)


(END OF TAPE)

