LONGEVITY

individuals have made it to about 120
yearsof age, no more"' saysmolecular
tioloeirt i.ichatd Cutler, a pioneer of
anti-iging research at the Kronos
Lorrs*itv R.search Institute in Scottsdul.l Arirotta. "Until we can alter the
basic mechanism of aging itself, that is
the way it rvill stay." But once those
breakthroughs become a reality,he adds'
there will bE no limit to human longevity'
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cal stress) and-first and foremost-free
radicals,or the trillions of unstable oxygen
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Many don't target free radicals effectively,
and others have a more technical drawback: They convert oxidants into hydrogen peroxide, a toxin. At a critical mass
of hydrogen peroxide, the antioxidants
stop working and oxidation continues.
New research may soon ovefcome
therapeutic shortcomings,though. Enter
Eukarion, a tiny, Massachusetts-based
biotech company holding patents to a
line of antioxidants that not only neutalize free radicals, but also split the
resulting hydrogen peroxide into water
and oxygen, rendering it benign. Eukarion is now testing its formulas for treatment of age-related diseasessuch as
Alzheimer's and Parkinson's; with FDA
approval they could be available to the
public in drug form as soon as 2006.
Two years ago, an international team
headed by Melov contracted with
Eukarion to test its antioxidants on
worms. "The Eukarion worms lived 50
percent longer than counterparts," says
Melov. "It is the most robust pharmaceuticalintervention in the aging process
anyonehas ever seen." Melov is attempting to reproduce the results in mammals. His study with mice is ongoing,
and the results aren't fomalized yet, but
his excitement is palpable. Do they
extend the life span of the mice? Melov
w i l l n o t s a y ,b u t i t i s e a s y t o r e a d
betweenthe lines. "The compounds are
remarkably effective in reducing oxidative stress,"he states.
Melov also has a hunch that once the
oxidative stressis reduced or eliminated,
the body's natural repair mechanisms
may kick in with a powerful rejuvenating effect-literally healing the tissue
damagewe now describe as aging.
"\(/e've been able to reverse severe
pathologies in many areasof medicine,"
h e n o t e s , " a n d I d o n ' t s e ew h y t h a t
wouldn't be possible for aging, too."
Given the combination effect of preventing further damage and healing
residualdamage,the aging processmay
reverseand then linger in a biological
stalemate,predicts Melov. A 65-year-old,
for instance,might be able to regain the
appearanceand health of his 45-year-old
self-and maintain it for decades.Even

better, a 2O-year-oldmay stay 20 for an
indefinite period.
$(hen might this happen? "I'm bullish," Melov states."Five yearsfrom now,
Eukarion and perhaps other companies
will have drugs that effectively reat such
a g e - r e l a t e dd i s e a s e sa s P a r k i n s o n ' s ,
Alzheimer's and stroke. These drugs will
have an off-label use-significantly
increasing the maximum human life
span. People will realize they can swallow pills to extend their healthy life
span by ten percent, twenty percent,possibly more. There may be some resistance to such tinkering, but the political
pressurefrom the aging boomers will be
unstoppable."
And so will the results. Given the
compounding breakthroughs in antiaging research,Melov believes it's quite
conservativeto expect that Americans
will seea long-rangeboost in the average life span of 30 percent by mid-century-which equatesto around 25 years
more of healthy,active life. "Since scientists are notoriously inaccurateat extrapolating researchtrends, it's worth noting
that the magnitude of the increasecould
be much greateE"he adds. More incredibly, the throngs 'who beat Joe Average
could seebirthday digits that, right now,
no scientist will utter for fear of soundins

like a sci-fi crackpot. If you're in your
50s, it suffices to say that your chances
of getting your pocket picked at a2076
tricentennial galamay be far better than
you'd dare imagine.
Melov's colleague at Buck, David
Nicholls, is busy combating another
aspect of aging, one that renders a
healthy body useless:age-related cell
death in the brain. Preventing or reversing this decay will be a cornerstone of
any longevity research, because people
over 85 suffer at an alarming rate from
neurodegenerative diseases-Parkinson's
and Alzheimer's-thought also to be
causedby free-radical damage.According to estimates,Parkinson's afflicts 10
percent of this group, while Alzheimer's
appearsin half.
Nicholls is focusing his brain research
on mitochondria, the cellular energyfact o r i e s t h a t g e n e r a t et h e m o l e c u l a r
nuggets of adenosinetriphosphate (or
ATP) that power all bodily processesand a steadysupply of toxic free radicals.
With each passing year, the aging mitochondria in your cells spew ever more
free radicals, and the process begins
graduallyto destroybrain tissue.
Nicholls has uncovered an interesting
cause of this neural damage: rilZhenan
older person suffers a stroke or, he

AGING. UNMASKED: The mitochondria within the cells use oxygen to produce
energy, creating unstable free radicals as a by-product. These free radicals then
rampage throughout the cell, damaging cellular DNA and mitochondria. At right,
antioxidants neutralize mitochondrial free radicals to prevent this damage'
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