The Science of Aging:  The 2004 Nobel Conference

Greetings friends, colleagues and liberal arts wusses who never took those science courses we should have  --

Jean and I have been going to the Nobel Conferences for many years and it’s become one of my many odd traditions to try to write up what happened and share the notes.  This year’s subject -- the science of aging -- was particularly appropriate for many of us.  (I think.  Can’t remember really.  What was I talking about?)  I’ll try to get down whatever bits and pieces I can recall for those of us who can still follow complex ideas... at least a little.

This year was also something of a challenge for reasons unrelated to getting old.  Jean and I were on a bike ride three weeks before when a clueless teenager swerved across the street on his bike and hit Jean.  She fractured her pelvis in two places, spend 4 days in a hospital and another 10 in a nursing home/rehab facility.  She’s been through a lot of pain and a lot of pain killers and is still not able to get around easily.  My sister Lynne, from Virginia, came up and, together with a rented wheel chair, a handicapped sticker for the car and a good supply of narcotics, we were able to attend the conference together.

The drive down was lovely as usual, with the color in the trees starting to show more brilliantly almost by the hour -- especially in “peaceful valley,” the name of the area along the Minnesota River where the conference is held in the town of St. Peter, about 90 minutes from Minneapolis.  The name is somewhat ironic, since this was the location of the worst Indian massacres in Minnesota... but that’s a tale for another time.

The folks at Gustavus did an excellent job of the handicapped logistics.  We were able to drop Jean off almost at the door and it was easy and convenient to get her situated in the wheel chair.  Between lectures I helped her walk along a level path overlooking the river valley.  When access to the bathrooms became difficult, the college staff found a place where she could get in and out easily and they were never less than solicitous.  Bravo!

These conferences really are remarkable events.  There were 6000 people gathered to spend two days listening to talks on cutting edge science by leading experts in their fields.  I can’t think of anywhere else -- inside or outside of academia -- where that happens, and it’s been happening in St. Peter for 40 years.  Several of the speakers noted a kind of “magic” to the event, and it was more than the usual self-congratulatory blather.  This is continuing education the way it should be.

As usual, a disclaimer:  These notes were taken by me, writing in  semi-darkness while sitting on a stone step trying to follow the lectures and trying to ignore the blister rising on my pen-holding finger.  They should not be mistaken for an authoritative account of what actually happened.

-- Doug Wilhide

October 2004

Lecture #1:  “Human by Design,” Jay Olshansky, School of Public Health, University of Illinois/Chicago.

Olshansky is a biodemographer, which means he studies and collects statistical data about aging populations.  He has a $500,000 bet with a colleague on whether or not someone born in 2000 will be alive in the year 2150.  Olshansky thinks not, but he’s willing to be wrong.  The actual outlay was $150 each -- with compound interest providing the final total -- which neither participant will be around to collect.

Olshansky opened with a broad assertion:  “nothing in biology makes sense except in the light of evolution.”  He then proposed to answer three questions:  why do we age, when do we age and how do we age.  As all good scientists do, he first defined key terms:  “Aging” is the passage of chronological time.  Everything, from humans to cars, ages at the same rate.  “Senescence” is the passage of biological time.  Everything grows old but in different ways.  Other key terms:  “Life span” is the observed duration of  life in an individual.  In humans it can range from a few seconds to 122 years.  “Life expectancy” is the average life span for a population.  “Maximum life span” is the world record -- the longest observed individual life span of a group.

The “first longevity revolution” occurred in the 20th century.  Before that time, “the vast majority of human beings died before the age of 10.”  By 1900, the average life expectancy in the developed world had risen to 47.  Someone born in 2000 can expect to live an average of 80 years, with a maximum life expectancy of around 105 to 113 years.  We are living in a unique time in the history of the human species.  

But why don’t we live forever?  Actually parts of us do.  Our DNA has been around since the origin of life on the planet.  Seen one way, we are merely a sexually-reproducing species designed to keep the DNA around.  After we reproduce and transmit our DNA to the next generation we are worthless to nature.  And many of the things that help us transmit DNA successfully actually inhibit our continued life.

So why do we live as long as we do?  Humans are like cars.  We’re designed to last for a specific period of time.  Cars designed to run in the Indianapolis 500 function very efficiently for 500 miles, but they break down quickly and in many ways after that.  Humans function quite efficiently (if they make it through early childhood) up until we reproduce.  Then things start to wear out, fall off and break down.  We are programmed to go a certain distance but not beyond that.

What we have done with our very successful efforts to reduce infant and child mortality is to “redistribute death from the young to the old.”  We are pushing people past the age of reproduction and -- for the first time in history -- we are observing aging.  When most of the population died before ten, or shortly after reproductive success, there wasn’t much to observe about aging.  It’s a relatively new phenomenon.  And we are the only species that it affects (along with domestic and domesticated animals). 

Olshansky likes to measure life span in days.  Humans life an average of about 29,000 days.  Sea turtles live an average of 55,000 (and reach puberty around the age of 50 in human terms).  The longest living mammal is the bowhead whale, with an average life span of 74,000 days.  Senescence is “an accident of surviving beyond the warranty period of the human machine.”  One key concept of all this is what Olshansky calls “the shadow of senescence” -- age-related illnesses.  As our “warranties” expire, we become more prone to cancer, heart disease, Alzheimer's, etc.  We can modify individual life spans by treating those diseases but in so doing we’re not really doing anything about the underlying issue, which is the aging machine itself.

Is there a clock for aging, a sort of metronome that ticks away the life span?  No.  There are genetic programs that see us through conception, birth, youth, puberty and reproduction but there are no programs that tell us to break down and die.  If we mess with the bedrock processes of aging to extend the duration of life we must also mess with the programs that affect growth and reproduction and that could be dangerous. Already, if we have reached the age of 30, we’ve outlived the vast majority of humans who were ever alive.

Olshansky showed a 19th century visual called “the bridge of life.”  It showed death taking lives at various points.  Infants are easily killed with a rock.  Kids were shot with a Gattling gun.   Young adults -- the lowest mortality rate -- with an arrow.  In middle age, death uses a shotgun to mow down individuals.  In old age, a rifle, and death isn’t paying much attention because the bridge goes nowhere -- old people are going to die anyway.

The second longevity revolution is now.  We can replace almost all the body parts -- teeth, retinas, hips, knees, hearts, lungs, livers, hair -- everything except the brain (and, the mind).  Developments in genetic engineering are leading toward a world where we can “fix” genetic defects that lead to wide-spread diseases.

What if we could redesign the human machine to maximize life expectancy?  Olshansky and his colleagues have published a number of fun articles showing what we might look like.  We’d be shorter, because standing tall is not a good survival trait.  Our thighs and buttocks would be thicker to bear weight more efficiently and our knees might work backwards to handle stress better.  We’d fix the “mistakes” like having the food and air passages cross in the throat and having the uretha run through a prostate gland.  We’d have eyes like a squid so the optic nerve wouldn’t be as frail and bigger ears pointed out from our heads so we could hear better. And we’d be tilted forward to take strain off our back. The result isn’t pretty but it would be more efficient and would lead to fewer breakdowns of key parts.

Can we extend our life span now?  Well yes:  wear a seat belt.  But we probably can’t extend the biological process of aging.  We can perhaps find cures to the primary age-related diseases, and that would extend our life expectancy a little (curing Alzheimer’s for instance, would extend life expectancy by 19 days),  but Olshansky doesn’t see major developments in slowing the biological clock.  In fact, he’s not sure it’s a good idea, since the years we add are at the end of life -- we are extending the period of frailty and disability.  This is “the failure of success.”

He concluded by noting that all life is valuable.  “A day in the life of a person who is 110 is as valuable as a day in the life of a newborn.”

In the Q&A period he was asked about the distinction between aging and age-related disease.  He noted that if we cured the three top causes of death -- heart disease, cancer and Alzheimer’s -- tomorrow, we’d extend life expectancy by about 10 -15 years.  And then we’d have three new leading causes of death and have to go after those.  What’s left?  Older people with failing organs and an increased receptivity to infectious diseases.  So while curing diseases is good for individuals, it’s not the way to extend the life span of the species.

Another question related to the fear of overpopulation if we extend life expectancy.  Olshansky noted that this isn’t a problem, especially in the developed world.  The real issue is birth rates, not death rates, and birth rates are declining.  When he got into the field in the 1970s he was part of the zero-population growth movement.  It’s been very successful, to the point where we no longer need worry about it.  Projections of world population peaking at around 14 billion by the end of the 21st century have now been scaled back to around 8 billion.

Comment:  a very good opening speaker.  Olshansky is articulate in a very user-friendly way.  He makes statistics and science that are quite complex seem easily accessible.  While his definitions of “aging” and “senescence” sort of got blurred as the talk went on, his distinction between aging and age-related disease was one that would run through the conference.  Other speakers offered differing viewpoints on some issues, but Olshansky was convincing in his main point:  we are designed to live through the period of successful reproduction and anything after that is going to lead to problems.  If we extend our number of days, we do so at the end, not at the beginning or the middle, and we have to ask if this is a good thing or not.

It was a little chilly and windy, so after the lecture we rolled Jean into the dining hall and ate our picnic lunch inside.  Good meatloaf sandwiches, chips, fresh Honeycrisp apples and cookies.  Then I took Jean out to the overlook above the Minnesota river valley so she could get some exercise and practice walking.  Not our usual lunch break, but enjoyable anyway.

Lecture #2:  “Longevity Determinants, Aging and Age-Associated Disease,” Leonard Hayflick, Department of Anatomy, University of California/San Francisco.

Len Hayflick (everyone calls him Len) is the eminence gris of the field of of biological gerontology.  He’s the guy who did the seminal research 40 years ago that started everyone thinking and still underlies most of the key questions being investigated.  You also get the feeling that if there’s ever a Nobel Prize awarded to a gerontologist, Hayflick will get it.

He’s most well known for the “Hayflick Limit,” a theory that suggests that human cells have a maximum life span of about 50 doublings of population -- they can reproduce about 50 generations then they seem to die off.  A lot of research has been done on this since Hayflick proposed it and the basic premise still holds up:  life is finite.

He’s also well known and admired for his work finding a carrier for the polio virus that could be used to produce a vaccine with minimal side effects.  He doesn’t claim any royalties for this discovery, preferring to donate the science to the world.  He’s written 10% of all the most often cited scientific papers currently in circulation.

Hayflick began by recognizing the amazing attendance at this Nobel conference.  “There are six thousand people here to listen to talks about aging.  Forty years ago you couldn’t pay 6 people to come in off the streets and listen to this.”  He then outlined seven goals:  1) to define the 4 aspects that determine the finitude of life; 2) to define key terms; 3) to differentiate among major concepts of aging; 4) to discuss why aging occurs; 5) to show that aging is not a disease; 6) to discuss the role of genes in aging; and 7) to summarize the current state of research on aging.  An impressive agenda!

The four determinants of the finitude of human life are longevity, aging, age-related disease and (of course) death.  This seems a little obvious, but Hayflick noted that misunderstandings about the distinctions among these terms has resulted in skewed funding for research and bad public policy.

He talked about aging by showing a series of Rembrandt’s self portraits.  “We all know an old person when we see one.”  But there are misconceptions about the term when applied at the molecular level.  For example giant redwoods in California and bristle cone pines in Nevada are said to be the oldest living things -- they’ve been dated back as far as 5000 years.  But Hayflick argues that we are actually older.  “The cells that are 1000 years old are dead,” he noted, while the living cells are around 30 years old.  “If you’ve made it to 50, you are older than what’s living in those trees.”  Wisconsin’s creosote trees are also said to be extremely old, but they reproduce by sending up new plants from shoots.  It’s hard to separate the “parent” plant from the “daughter” plants and say which is really old.

“Aging is a peculiar condition of human beings,” says Hayflick, echoing Olshanksy’s argument that every other species (excepting domestic/domesticated animals) lives long enough to reproduce and ensure the safety of offspring, then dies.  Aging is “an artifact of civilization.” Every student in the room who had reached the age of 20 had lived longer than 99.99% of all humans who ever lived.  Aging is not necessary to the survival of species.

Hayflick defined biological aging as “the random and systemic loss of molecular fidelity.”  As we age, our cells break down at a rate that exceeds our capacity to maintain, repair or replace them.  As our cells lose the fidelity of their molecular structure we also become prone to age-associated diseases.

He then launched into a brief “training” on molecular biology for “the two people in the audience” who still may be unfamiliar with basic concepts in the field.  We have trillions of cells and, guided by genes, they all produce proteins in an incredibly complex way.  Hayflick’s metaphor for this was to imagine large containers of beads in 20 different colors (the 20 kinds of amino acids that make up proteins.)  Each member of the audience was to string them on a thread about a block long.  The variety would be very complex.  Then you take those strings of beads and randomly drop them on the ground.  What you’d get would look something like a multi-colored plate of spaghetti.  But if just one bead is out of its proper place, or one turn of the thread is wrong, it can produce the effects that cause aging.  Just one failure to bend the right way can alter the minute electrical charges that hold the molecules together and this can give rise to cancer, Alzheimer’s and a variety of other diseases that affect the elderly.  

Why does aging occur?  All molecules have their own energy states that are maintained in perfect balance when cells are healthy.  When we are young, up through the time of reproductive capacity, our bodies are fully capable of maintaining and repairing  damaged molecules.  But when we get past that stage, not only do the molecules break down faster than we can fix them, but the cells in charge of that repair process break down too.  It’s like your car is breaking down because it’s old and the garages and mechanics are also old and less capable of fixing things.

Why does aging occur at such a slow pace in humans?  Because we have no genetic program to end things.  As we (uniquely among species) survive beyond reproductive age our “mean time to failure” increases.  If you buy a Mercedes, you’d expect it to start having problems around 8 to 9 years.  If you buy a Yugo, that might be 4 to 5 years.  Human beings have a mean time to failure of around 78 years.  (My own experience with Mercedes would indicate that failure happens earlier and is very costly.  I’ve never owned a Yugo, but my Hondas seem to go about 8 years before it’s cheaper to replace them than maintain them.)

At a molecular level, cells are thermodynamically unstable because of oxidation.  Just like cars, our cells are affected by how they react with oxygen molecules.  “The older you get the rustier you get.”  Oxygen produces free radicals that react with proteins and cause “molecular mischief.”  Even subtle changes in molecular structure can cause the kinds of damage that lead to the breakdown of cellular structure.  Thousands of repairs to cells and their DNA go on in our bodies every second. As we get older the damage increases while our repair capacity decreases and we just can’t keep up.

Hayslip discussed the relationship between aging and the determinants of longevity.  For any species to survive the energy structure must remain intact enough to ensure the molecular integrity of the cells through reproduction and the raising of progeny.  He offered a premise:  nature selects for redundant physiological capacity in vital organs.  That’s why we have a pair of kidneys, excess lung capacity, more liver processing than we normally need, etc.  This excess helps more of us survive to do the job we were designed for: having offspring.

But after reproductive success this excess capacity works against us.  The vital organs are the location of a lot of cellular breakdown, and trying to maintain excess capacity puts more of a strain on our repair abilities.  What helps us get to reproductive success may also be a factor in limiting our longevity. 

Hayslip is very much alarmed about the confusion of aging and age-related diseases.  He thinks too much funding goes into trying to cure the diseases and not enough goes into investigation the fundamental process of aging. Like Olshansky, he asks what if all age-related diseases were cured?  Hayslip thinks that this might be helpful, but it would not give us much insight into the biology of aging.  And it wouldn’t really increase longevity very much.  If cancer were cured tomorrow it would extend the life span of a newborn by 3.4 years and a 65 year old person by 2.19 years. He also noted that curing Alzheimer’s would add just 19 days to a newborn’s life expectancy. If we cure the top three age-related diseases, we still have to deal with the next three, then the next three.  But the breakdown of cellular integrity continues and we would still fall prey to organ failure and infectious diseases.

Jeanne Calmut was the oldest living human being reliably recorded.  She was 122 and a half when she died in 1997.  She lived in Arles, France, and recalled Van Gogh as being “dirty and. disagreeable.”  There appeared to be no particular reason she lived so long.  Genes, for instance, play only an indirect role.  They don’t program molecules to spontaneously begin to break down, though genes do program the reproductive cycle and that is a factor in longevity.

Hayslip thinks that studying the biology of aging would be more useful than simply trying to fix age-related disease. “The greatest risk factor for the leading causes of death in human beings is the aging process.  So why is the funding to study it so miniscule?”

In the Q&A session Hayslip was asked if it should be public policy to increase funding for studying the fundamental process of aging in order to extend life.  He saw many problems with that.  Suppose, for instance, that we came up a pill that would stop the aging process.  When would you take it?  You’d want to take it when life-satisfaction is at its greatest -- when you’re most happy, most vigorous, at the peak of your game.  But you only know when that is after time has passed.  We have to be wary of “gerontological cowboys” who are proposing research goals without fully thinking them through.

What about certain animals that appear not to age?  There are species of alligators and deep ocean fish where cellular aging is negligible.  Chilean Sea Bass, for instance, which used to be known by the less savory name of Patagonian Tooth Fish, age very, very slowly.  When we eat a filet of this fish, we’re eating meat that is more than 100 years old.  The rate of aging differs among species as it does among individuals.  But how do we measure this?  Cancer cells are thought to be immortal because they keep reproducing beyond the Hayslip Limit of 50 doublings.  So is an individual with cancer aging faster or slower?

Hayslip briefly cited research that seems to indicate that cancer cells keep reproducing because of changes in the tips of chromosomes that allow the DNA strains to maintain their length.  In healthy cells, DNA shortens a little each time it reproduces.  What about taking anti-oxidants to slow the aging process?  Won’t work because they don’t pass through the gut.

Comment:  Hayslip is obviously a leader, perhaps THE leader, in the field of gerontology.  His research of 40 years ago is still a bedrock for nearly everyone, and his arguments are backed up by strong molecular biology data.  But he’s not a very good presenter.  He can be disorganized and dull.  He also has an annoying habit of saying things like “before I get to that...” or “I’ll get to that in a moment.”  Then when he gets there he says things like “I’m not going to explain that...”  or “I’m not going to go into great detail here.”  He’s also a guy with a chip on his shoulder.  He has a wry wit, but he’s pissed that more funding isn’t going into his area, which may be true but sounds a bit self-serving.

Lecture #3:  “Aging, Amyloid and Alzheimer’s Disease,” Dennis Selkoe, Center for Neurological Diseases, Harvard Medical School.

Selkoe is a doctor who is does research into age-related diseases and the mind-brain relationship.  He suggested that the interest in Alzheimer’s is three-fold:  a general interest in this disease that robs of us of our memories;  a deep concern that as more of us get older we could get it; and an increasing number of people now caring for Alzheimer’s victims.  He proposed to focus on three main topics:  1) Where Alzheimer’s research is going -- it’s one area where the distinction between applied research and basic scientific research blur.  2) Lessons from Alzheimer’s research that may help us treat other diseases such as Huntington’s, Parkinson’s and Lou Gherig’s.  3) Whether or not studying Alzheimer’s “hard” can lead to effective treatment and perhaps prevention.

Alzheimer’s is the most common form of dementia in the elderly.  It affects three to four million people in the U.S. and perhaps as many as twenty million worldwide, though data in the non-developed world is hard to obtain.  It appears to affect all races and ethnic groups and both genders and costs more than $100  billion a year in the U.S. alone.  At the moment there is no cure or effective treatment.

“Senile dementia” is the name given to progressive mental failure after the age of 65.  Selkoe noted that there’s a long history to dating things “after 65.”  In the 19th century, German Chancellor Bismarck asked his scientists to find out the average age when most Germans died.  They said 65, so he set up a national health plan that would only take affect at that age.  When the U.S. set up social security and medicare, they made a similar decision, though by then longevity had increased.

Alzheimer’s is the most common of some 20 kinds of senile dementia, accounting for about 60% of the cases.  At age 75, Alzheimer’s affects 4.3% of the American population.  At 80, it rises to 8.5%.  At 85 it’s 16%.  At 90 it’s 28.5%.  If we continue to age, the numbers get worse.  by 2050 it’s estimated there will be 1.4 million new cases a year.

Alzheimer’s is named after a Bavarian psychologist who first identified the two key markers of the disease, amyloid plaques that form in the brain and neurofibrillary tangles that form near the plaques.  The disease causes “selective neurological degeneration” and synaptic loss and leads to death in periods ranging from five to 20 years after diagnosis.  The effects differ greatly among patients, who may remain physically healthy until near the end.  “They can still swing a tennis racquet, but they can’t remember the score.”

The neurological tangles are bits of brain proteins that get messed up from their normal folding inside cells.  The amyloid plaques are outside the cells.  They appear in the white matter of the brain, not the gray matter.  Selkoe showed a picture of a brain from a 12-year old Down’s Syndrome patient.  It was crowded with plaques.  There’s a very high incident of Down’s patients getting Alzheimer’s.

Why do we get Alzheimer’s?  There’s a receptor that sticks out from the cell surface that’s like an insulin receptor.  It attracts proteins and is normally cut by another protein right at the cell surface.  In healthy brains there’s a balance between the production and clearance of this “alpha beta” protein.  When that balance breaks down, the proteins accumulate and form plaques.  There are two schools of thought on this however.  “Baptists” are those who think the beta amyloids are the key factor.  “Tauists” are those who think the tangles inside the cell are the main factor.  Selkoe is a “Baptist.”

There are four chromosomes linked to Alzheimer’s:  APP, APO E-4, Presenilin 1 and Presenilin 2.  At this point I kind of lost track a little.  The technical biochemistry got the better of my concentration and I couldn’t follow all the details.  The gist of Selkoe’s message was that these genes determine the process of how and when the protein receptors get cut.  There are always “mistakes,” and we build up excess protein in the brain throughout our lives.  When we didn’t live as long, this didn’t matter -- we died before the amyloid plaques killed us.  But as we live longer, we are more exposed to the disease.

What about treatment and prevention?  The route to Alzheimer’s is complex, involving “cascading” events that affect our synaptic activity.  Arisept, the leading treatment drug at the moment, works only at the end, so it only makes a temporary difference.  Most therapy is aimed at inhibiting the build up of the amyloid plaques, so it slows the progress of the disease, but doesn’t reverse the damage.  It also raises ethical issues -- what is the value of extending the life of an Alzheimer’s patient by a a period of months or even years?  How far should we go?

In the Q&A session, Olshansky asked if there were changes in the design of the brain that might affect our predilection for developing Alzheimer’s.  Selkoe suggested that the neurons could have been designed with more protection but the proteins that cause plaques are necessary for other things.  Hayflick asked about the strength of the Tauist view.  Selkoe noted that neither side of the debate is conclusive.  People with lots of tangled proteins and few plaques sometimes have dementia but not Alzheimer's, and vice versa.  And some people who show a lot of plaque and tangles don’t show any dementia.

Why is Alzheimer’s an age-related disease and not just a symptom of aging?  Selkoe admitted it’s an area where the distinction gets blurred.  Does aluminum affect Alzheimer’s?  Probably not.  There’s evidence that unusual concentrations of aluminum in the blood can cause tangles in the brain, but not the kind related to dementia.  Is Alzheimer’s hereditary?  Again the evidence is sketchy.  The four genes that play a role are important, but genetic defects seem to account for only 25% of Alzheimer’s cases.  Longevity (which is partly due to genetic makeup) is a much more relevant factor.  Can Vitamin E help Alzheimer’s patients?  There’s no evidence that it affects cognitive function.  How about ibuprofen?  There is some evidence that it can decrease amyloid formation in the brain.

Comment:  Selkoe’s work seeing patients and also doing research makes him a good expert.  He did note a few experiments that offer promise -- notably one with rats who were infected with amyloid plaques and received a vaccine.  They seemed to recover briefly, but the results are still preliminary.  Most of the information he presented I’ve heard before.  We’re caring for Jean’s mother who has Alzheimer’s and we’ve collected quite a bit of information on the disease.  It seems like we’re getting closer to understanding how Alzheimer’s is caused, but the progress in preventing it or reversing it is very slow.  The best insight may be Selkoe’s comment that it’s a function of aging and until we understand aging better we’re working with a handicap.

After this lecture we loaded Jean into the car and set out for our hotel. There were more  events in the evening, including “dialog” sessions on Alzheimer’s, but it was a beautiful day and we had a chilled bottle of wine in the car.  We drove around along the Minnesota river and finally found a place where we could park.  We watched the sunlight climb up the trees and the river flow by and drained the wine.  Then we checked into the Country Inn and Suites in Mankato, took short naps and met for dinner.  The Twins beat the Yankees, taking the first game in the first round of the playoffs.

Next morning we met again for a light breakfast and headed back up the river to St. Peter (it’s about 12 miles) for day two.

Lecture #4, “Motivation, Emotion and Aging,”  Laura Carstensen, Department of Psychology, Stanford University.

Carstensen is a geriatric psychologist, a profession many of us will be looking to with increasing frequency.  She’s also an eloquent speaker and exudes a kind of confident hopefulness.  She put aside her notes at the beginning to address a couple students she’d spoken with earlier who were concerned by the “downer” aspect of the conference topic.  “This is an incredible time in human history,” she said, noting that we have doubled our life expectancy in the last 100 years, a first in the history of any species, and given ourselves 30 years of extra time.  More people are living longer in good physical condition.  “The sky is not falling,” she said.  “This is not a discussion of old age but of long life.”

The study of aging is more complex than just studying decline, though Carstensen put up an amusing graph.  It showed a downward sloping curved line, with the horizontal axis listing age and the vertical access listing “just about any value you like.”  This declining curve holds true for everyone regardless of gender, educational level, economic status or race.  But Carstensen notes that higher education levels correlate with better physical fitness.  “Many of these people get to old age surprised they don’t feel as bad as they expected.”

Her research indicates that “world knowledge” -- what we know, our experience and our expertise -- stays stable and even increases in old age.  Most of us can access and benefit from what we’ve learned, though our knowledge doesn’t map with performance.  

Studies of how memory works are “testing the limits of research.”  When old people and young people are studied together, young people always do better, but Carstensen’s studies indicate that memory is “plastic.”  It changes. And it can get better.  If you train older people they can get close to the memory capacity of younger people, though if both groups get the same training, the young ones still do better.

Older people also seem predisposed to remember positive things and not negative things.  In tests with three newspaper articles, one positive, one neutral and one negative, young people showed no difference in retention, but older people remembered much less of the negative piece.  In other research using MRI scans, Carstensen showed that not only do older people not remember negative things, they don’t even take them in.  Areas of the brains of younger people light up when showed both negative and positive images, but in older people there was simply no activity with the negative images.

Older people seem to have “socioemotional selectivity” when it comes to negative images and information.  This may be a survival technique -- being unhappy or negative can shorten life after a certain age.  Part of this is a function of time perception.  Younger people see time as infinite and focus on preparing for the future by expanding their horizons, learning new things and taking chances.  Older people are more focused on the present.  They live in the moment, know what’s important and what’s not and invest more of their mental energy on deepening relationships and savoring life.

Time perception is important in selecting goals -- and goals, Carstensen’s research indicates, are important in cognitive processing.  Pursuing emotional goals is good for emotional health.  In one experiment people were asked who they would choose to spend time with if they could pick anyone.  Younger people wanted to meet the author or their favorite book or a “new acquaintance,” indicators of information seeking or hope for the future.  Older people wanted to be with a family member, an emotionally meaningful choice.  Carstensen thinks that it’s a mistake to “get old people to look like young people.”  In fact aging is “an open ended condition” and many of her older test subjects show a valuable emotional maturity.

In another experiment the question was changed to who you would want to spend time with if you knew the world was going to end tomorrow.  This produced close similarities among the young and the old -- the most frequent choice was family members.  This emotional choice is remarkably robust in situations involving near term endings.  During the SARS epidemic, people of all ages in China sought emotionally significant partners.  The same thing was true in Hong Kong when it became part of China.

So our perception influences our goals, especially emotional ones, and goals influence cognitive perception.  Our brains don’t process everything equally.  “Categories exist because some objects and events matter and others do not.”  The categories that matter change with age.  As we get older we’re more concerned with “emotional narratives” and less concerned with “adventuring” or acquiring new information.  This is enhanced by what Carstensen calls “the positivity effect.”  She notes that a common response to setbacks and loss among older people is “I just don’t think about it.”  That’s literally true -- the MRI scans show that older people not only forget negative stuff faster, they often don’t even take it in.

In an experiment with nuns in the San Francisco area, participants completed an extensive questionnaire in 1987 about their “autobiographical memory.” They then completed the same questionnaire 15 years later.  The younger sisters were much more negative about their experiences than when they were older.  Further, subgroups that were asked to focus on their feelings were even more positive, while subgroups asked to focus on accuracy were more negative.  In another test young and old subjects looked at pairs of images and tried to remember what they saw.  When asked which image was brighter, there was no difference.  Younger people scored higher remembering negative images.  But older people outscored them recalling positive images.

Carstensen thinks this is a good thing.  Pursuing emotional goals is good for emotional health, and rather than looking at old age as cognitive decline, her research shows we could also see it as a condition that enhances our ability to “select the better parts of life.”

In the Q&A session, Hayflick quizzed Carstensen about her positive view of aging in the light of the biological evidence that cells break down.  Carstensen didn’t dispute the biological data, but suggested that it’s not necessarily a bad thing that we add years to the end of life.  Aging is “a social construct.”  It’s not necessarily bad that we are old a lot longer.  We have “inadvertently created old age” through the success of efforts to reduce infant mortality and childhood illnesses.  Now we need to focus the same kind of effort on people in their “unexpected years.”

Hayflick also noted the weakness of cross-sectional vs longitudinal studies -- studies that use different age groups rather than those that use the same people over time.  His amusing example was the case of demographic research in New York which could show that people are “born Hispanic and die Jewish.”  

Is “repression” of negative information by older people a problem we should worry about?  No.  Except for dementia, older people have the lowest incidence of psychic disorders.  Are there differences between males and females in cognitive ability among the elderly?  No.  Are old people less likely to respond to negative political advertising?  Yes.  They’re also less likely to respond to negative messages about health care, so Carstensen is working with Young & Rubicam to develop effective health care advertising.

Comment:  An excellent and interesting talk.  Carstensen has a presence that is both authoritative and appealing.  Her hopeful message is grounded in a lot of research and is convincing.  We may, as Hayflick showed, decline at the molecular level, but many of us -- Carstensen would say most of us -- can look forward to an old age that is emotionally more satisfying and much more healthy than we might expect.  She showed a couple of amusing slides at the end.  One was a cartoon of a dog doing juggling tricks on a high wire.  “Rex was confident, but one thought kept intruding:  he was an old dog and this was a new trick.”  The other showed a picture of a mouse looking at a mousetrap with a piece of cheese.  The mouse wore a helmet.

We loaded Jean and her wheelchair into the car and drove into town to our favorite bar for lunch.  It’s a converted bowling alley -- the tables are made from the wood in the alleys -- and the food is basic but good.  I took a chance and had a beer, then we drove back up the hill to catch the last two lectures and try to stay awake and alert.

Lecture #5:  “From Worms to Mammals:  Regulation of Life span by Insulin/IGF-1 Signaling,”  Cynthia Kenyon, Department of Biochemistry and Biophysics, University of California, San Francisco.

Dr. Kenyon is an attractive blond who is a molecular geneticist by trade.  Her research is into the genes that determine longevity and she’s spent a good chunk of her career investigating microscopic worms called nematodes.  They have 959 cells and about 20,000 genes and they reproduce quickly so they’re good study subjects. Their genetic structure is also similar to ours so there’s a good deal of transferability (if that’s a word).  They also “get old,” so they are good subjects to use for studies of aging.

Kenyon disagreed with the general consensus that we are not genetically programmed to die.  “Nothing in biology just happens.”  She thinks there may, in fact, be a genetic roadmap that controls aging.  She’s experimented with a gene called DAF-2.  When that gene mutates, the nematodes with the mutated gene live twice as long as normal.  Not only do they live longer, but they appear healthier.  The mutation seems to slow down the aging process, producing greater longevity and a different speed for the biological clock.

Daf-2 also seems to affect growth in childhood (if nematodes have a “childhood”) and the time of reproduction.  Nematodes have an interesting stage in their growth cycle called “dauer.”  It’s a survival mechanism.  They seem to make a decision just before puberty to mature at the usual pace or to go into this dauer stage and postpone everything.  If food is plentiful and conditions are good, they mature normally.  If things look threatening they go into dauer and stay dormant for a period of time until conditions improve.

The dauer state seems to be controlled by a particular gene and Kenyon’s research is into how it works.  She’s found that it encodes a hormone receptor like an insulin receptor and tells the cell when to make certain proteins. It’s called IGF-1 and it works like a baseball glove -- telling the cell when to catch particular hormones and do something with them.

Cells use insulin to help them process food.  Could insulin also control aging?  Kenyon has tested the genes that control IGF-1 in other microscopic worms called C. Elegans as well as in fruit flies and mice.  By messing with the genes that control IGF-1, she’s been able to extend life spans by up to 30%.

Is this “longevity gene” in humans?  It appears to have originated deep in our evolutionary past and either we’ve “lost” it or it’s still around somewhere.  Genes control everything in our bodies -- including our heartbeat, eyesight and the activities of all our cells.  If we do, in fact, have a process similar to the dauer stage in nematodes, we may be able to slow down or speed up our aging process.  The Daf-2 receptors control a lot of genetically-driven processes directly and indirectly and there’s a possibility that we could use them to alter life spans.  The Daf-2 works like a conductor in an orchestra, increasing the strings, or decreasing the brass or stepping up the percussion at various points in our cells’ biological development.  All these produce an additive effect that causes us to age.

So Kenyon claims there is a control system for aging.  It’s driven by genes and it may be related to the dauer state.  Going into dauer provides a big survival advantage for nematodes.  Among other things their level of antioxidants increases during dauer and after they come out of dauer the adults are healthier and live longer.

What links aging to age-related diseases?  Kenyon thinks it’s not a matter of how many days you live, but how robust your cells are as you get chronologically older.  Mutant nematodes live longer and have healthier cells.  They look younger, behave more vigorously and are less susceptible to cancers.  If we can slow down the aging process we can also slow the incidence of age-related diseases.

But if we mess with the aging process to extend life, might we also be messing with the reproductive process?  Kenyon’s research indicates that the genes that control dauer in nematodes work both before puberty and in adults.  The traditional thinking is that there’s a trade off:  the species is after survival and you can do that either by reproducing a lot of offspring at a young age or by extending the life of individuals.  But you have to choose one or the other.  Kenyon thinks this may not be so -- life span may be extended without altering reproduction. She’s rather pleased with her findings:  “Evolutionary biologists think they know everything.  I like it when I find something that disagrees with them.  It’s not over until it’s over.”

Comment:  Unfortunately, Kenyon’s presentation wasn’t over when it was over.  She committed the cardinal sin of going over -- way over -- the time limit.  It would not have been a big deal if her comments were integral, but she just kept touching on more and more issues, most of which had already been covered by earlier speakers.  She also has an annoying habit of repeating things like “it’s quite remarkable” and “it’s really cool.”  Well some of it is, and it’s great to be enthusiastic about your work -- but she came off like a high school cheerleader at an NFL game.  The potential significance of the research was diminished by the style of the presentation.  It ran so long that the need for an accessible bathroom easily trumped any desire to stay for the Q&A session.

Lecture #6: “The Dementia of Alzheimer’s Disease:  The Wisdom of Just Aging,”  Peter Whitehouse,  University Memory and Aging Center, Case Western Reserve University

These conferences always include one speaker who’s mission is to focus attention on the ethical issues of the conference theme.  They usually come off badly.  Maybe it’s because ethics is such a “soft” subject compared to the hard science presented by the other speakers, maybe it’s just that the speakers aren’t as good, or maybe having a special ethics speaker seems superfluous when most of the top level scientists are already deeply into the ethical implications of their research.  

This year they sort of compromised.  Whitehouse is both a neuroscientist and an ethicist. In addition to his research on Alzheimer’s, he runs a unique “intergenerational school” at Case Western Reserve that brings together older people with dementia and young students with other kinds of mental problems.  He’s deeply dedicated to the proposition that the quality of life of the patient should be the central factor in treating diseases of the brain and mind.  He began his talk by disclosing the sources of funding, grants and consulting fees that support his work -- a major issue for the ethics of medicine.

“Words matter,”says Whitehouse, and when we decide to say a patient with dementia has Alzheimer’s disease, we are making a critical judgment.  He proposed to carefully define the words he chose for his topic: “dementia,” “Alzheimer’s,” “wisdom,” “just,” and “aging.”  He thinks making these words into “stories” is both important and perhaps therapeutic.

Dementia is a Latin compound, literally “out of (your) mind” but used to mean an impaired mind.  There are similar terms in nearly every language, including Bulgarian and Chinese.  The history of research into dementia began in the mid-19th century when people like Theodore Meinar, who was Freud’s teacher, began doing careful studies in the anatomy of the brain.  Alzheimer himself was a brain scientist who discovered the senile plaques and tangles we now associate with the disease.  It could have been named after the patient, Auguste Deiter, in whom it was discovered (a common practice... as in Lou Gherig’s disease), but Alzheimer’s boss was in competition with another clinic and wanted the prestige of having the disease named after his doctor.

These plaques and tangles occur in all of us “normally” as we age, so what is the advantage of labeling people who reach a certain stage of dementia as having Alzheimer’s?  Most medical people say it helps with diagnosis and searching for a cure, but Whitehouse thinks this is a case of “the cure trumps the care” and it should be the other way.  Lilly, the drug company, bought Alzheimer’s house and turned it into a museum.

Alzheimer’s can be viewed in a lot of different ways.  From a biological perspective, it’s a genetic condition.  From a clinical perspective it’s part of the narrative of the individual patient’s life.  From a  cultural perspective it’s a “social constant” since it affects all national and ethnic groups.  Whitehouse is not thrilled with people who turn Alzheimer’s into a horror story.  He cited books like “When It Gets Dark” and “Losing My Mind” as examples of “terrorizing” Alzheimer’s.  One guy, Thomas DeBaggio, started writing about Alzheimer’s when he was diagnosed as having it and feared he would no longer be able to write.  He’s now on his fourth book.

Is Alzheimer’s part of normal aging?  It’s difficult to say.  The percentages keep going up as demographic groups get older.  It’s possible that if we all lived long enough we might all get Alzheimer’s.  Whitehouse thinks it’s important to distinguish among different kinds of dementia.  At the lowest level we forget things and slow down, but it’s not really dementia.  At the next level we have what is now being called MCI -- mild cognitive impairment.  At the highest level -- somewhere around 1 to 1.5 standard levels of deviation from the norm -- it’s called Alzheimer’s.

Words matter.  Calling a condition “Alzheimer’s” instead of “mild cognitive disorder” has implications for the patient (“it’s only MCI.  I may get better.”),  for the patient’s partner (“I am/am not a caregiver.”), and for society  (“what policies should we adopt to care for the infirm elderly?”).  

In Japan, diagnosticians have come up with a new term which, translated back to English, means “loss of wisdom.”  Whitehouse finds this particularly important  What is “wisdom?”  Part of it is “executive function” -- the ability to set goals, plan and implement those plans.  Wisdom is not rare -- everyone has it to one degree or another.  But the elderly tend to lose aspects of this executive function.  In tests of younger and older pilots, all of them did about the same on routine tasks, but when it came to the retention of complex executive skills -- landing and take off -- pilots over age 52 showed a marked decline when compared with young pilots. Training and practice can help correct this, but the larger question remains:  what can we do to enhance wisdom as we age?

“Just aging” has a double meaning.  Do we mean “just” as “only” or do we mean it as “right” as in “justice?”  Bioethicists are people who deal with this issue and Whitehouse feels that is the field where these questions belong.  If we relegate ethics only to medicine, law, philosophy and religion we are “misguided.”  We need to think globally and integrate our knowledge of biology with our understanding of values.

Just aging -- meaning aging that is just in the sense of justice -- involves getting old successfully, productively and consciously.  Right now our focus is on medicating the elderly and that’s not the right way to look at things.  We are new at this and everything about aging is changing.  One error Whitehouse pointed out is “the anti-science of anti-aging,”  which is the spread of bogus research and anti-aging medications that lead us to hope for life spans extending impossibly far out.  Curing Alzheimer’s may help some individuals but it won’t affect the biological process of aging and it won’t change our life expectancy much.  The hope for vaccinations that will cure the primary diseases of aging also raise expectations that are too great.

Whitehouse then went into a summary of his work at the intergenerational school he heads in Cleveland.  He noted again the power of stories and cited some of the story-telling and story-collecting efforts among the young and the old at the school.  Most of the drugs we use for aging and age-related diseases work on the neurotransmitting system. Reading books and telling stories work on the same areas and they have longer lasting effects.  He also cited research that showed that everyone can continue to learn, whether they’re healthy or not and whether they’re 5 or 95.  His school is the only charter school in Ohio given an “excellent” rating.

Comment:  Whitehouse was more engaging than some of the ethicists we’ve heard, but his talk seemed a little unfocused.  It’s a good idea to define terms precisely (Bush, for instance, gets away with unchallenged terms like “liberal” and “compassionate conservative”)  but the precise definitions have to hold up.  Olshansky’s distinction between chronological aging and biological aging (“senescence”) got muddied even in his own talk.  Whitehouse’s distinction between Alzheimer’s and mild cognitive disorders was interesting but not especially useful.  Still, his focus on the bioethics of treating these conditions was important.  When do we call them a disease and when do we recognize them as an inherent part of the aging process?

Time was getting on and we decided to skip the Q&A and head back to Minneapolis.  Lynne and Jean mostly slept while I drove.  I noted a phenomenon we’ve observed in the past:  the trees seemed to have turned color dramatically while we were gone.  I don’t know if it’s the time of year or the trip outside the city, but it seems like every year we go to these conferences we leave in late summer and come back two days later in mid autumn.  As I get older I enjoy this more and more.

Overall comment:  It was another interesting conference but I seemed to miss a kind of depth of specificity that has been there at other conferences.  Maybe it’s because gerontology itself is such a diverse field.  One speaker mentioned that some of the best conferences around are in this field because you run into everyone from doctors, health care providers and public health officials to research biologists, neurologists and geneticists.

Maybe it’s because the field of aging is so recent. It’s only in the past couple centuries that we’ve begun to live way beyond our reproductive years.  The statistical data on aging was quite interesting, especially the notion that in curing diseases of early childhood we have shifted death from the young to the old.  

It was encouraging to see data that indicates we don’t have to carry a sky-is-falling mentality into old age.  We aren’t going to be overwhelmed with sick old people who will clutter up the planet and worsen an uncontrolled population explosion, and we must remember that many, of not most of us are likely to slide into our old age as relatively healthy, competent -- even wise -- human beings.
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