
Gerontology Research Comes of Age 
The tools of molecular biology have begun to make it possible to separate aging from 
disease-ultimately offering the hope of extending our lives 

IN THE PAST 125 YEARS, THE LIFE EXPECT- that, after years of being considered a lesser, 
ancy ofAmericans has almost doubled: from applied science, gerontology is finally get- 
40 to  nearly 80  years. This success has raised Y f p  thoughtcrmwr ting both more respect and more funds. "If 
hopes that modern medicine and science w a s c o q ~ l o d z a t  you're a researcher, you can't go into a 
could stave off mortality even further, per- better field. We're at the point now that the 
haps creating a race of disease-free centenar- aging." 

-Edward Schneider lay public is recognizing the importance of 
ians. But an article in this issue of Science research in aging, and the funding from the 
(see page 634) concludes that the "easyn government sector and the private sector is 
gains in life expectancy have already been tive diseases of old age-or actually post- increasing," says Edward L. Schneider, dean 
made. Most of  those gains have come poning the aging process itself. And that's of the Ethel Percy Andrus Gerontology 
through a combination of reducing deaths just what a growing number of geron- Center at the University of Southern Califor- 
of the young (particularly infants) and tological researchers are working on. Using nia. 
mothers in childbirth. Remarkably enough, the new tools of molecular biology, they are Although the National Institute on  
the authors of the report conclude that, teasing out the many factors that cause cells Aging's tentative 1991 budget of $325 mil- 
even cures for cancer and heart disease won't to  "senesce." In this process they are begin- lion ranks eighth out of the 1 3  health in- 
be enough to  increase life expectancy an- ning-for the first time-to separate the stitutes (with about 45% of that budget 
other 20  years. pathologies of age from the normal process going to  the study of Alzheimer's disease), 

So what would increase life expectancy? of aging. The researchers doing this work the appropriations for the institute increased 
According to  the report's authors, a team stress that it remains very basic and far from 36% this year, more than twice as much as 
from the University of Chicago and the application. But they have hope that it will any other institute at NIH. In addition, 
Argonne National Laboratory, the only one day be used to  lengthen-and improve- pharmaceutical companies are now spend- 
likely answer is basic research at the molecu- the end of the human life-span. ing almost half of their R&D dollars-$3.6 
lar level aimed at preventing the degenera- One sign of the maturity of the field is billion-on aging, according to  the Phar- 

A New Bestiary for Aging Research 
"It's like trying to understand human psychology by interview- which breeds almost as soon as it matures (at about 5 days), dies 
ing two brothers," says Harvard biologist Steven Austad. Austad about 25 days later. But by selectively breeding fruit flies that 
is criticizing gerontology's traditional reliance on laboratory matured late in life, Rose has succeeded in expanding their life- 
mice and rats to  study the aging process. spans by 100%-and he predicts achieving a 200% increase. "It's 

Austad isn't alone. In one of the most interesting trends in not just an increase in life-span," he notes, "but an actual 
aging research, he and others are turning their attention away postponement of aging. Their ability to  reproduce and to fly are 
from the "two brothers" to a curious menagerie that includes enhanced at older ages. It would be like being 120 years old and 
spiders, lizards, opossums, turtles, bats, Japanese quail-even still capable of playing a good game of tennis." 
platyfish. In Michael Hadfield's University of Hawaii laboratory, the sea 

The result, many researchers believe, will be a fundamental slug (Phestilla sibogae), which inhabits a specific Hawaiian 
advance in gerontology. "I predict. . . a revolutionary change in coral, has benefited in a similar manner by delaying the onset of 
how lab-based scientists think about senescence and their choice reproduction. After hatching, the small creature normally spends 
of models for senescence studies," says Caleb Finch, a neuro- about 3 days as a free-swimming larva, then settles onto the coral 
physiologist at the Ethel Percy Andrus Gerontology Center at and metamorphoses into an adult slug. Its next 60-odd days are 
Los Angeles' University of Southern California. devoted to eating the coral and reproducing, and when its 

Such changes are already in the wind. One of the most fertility is spent, the sea slug dies. Hadfield's slugs, however, 
promising new models has long been favored by developmental gained an additional 30 days by living in a state of almost 
biologists: the fruit fly. Drosophila breeds rapidly and scientists suspended animation. 
already know a great deal about its genetic makeup. Hence "it's "We don't give the larvae a place to  land, so they keep 
the perfect animal for aging studies," says Michael Rose, an swimming, and they can stay like that for a month or more," says 
evolutionary biologist at the University of California at Irvine, Hadfield. When Hadfield does give them a coral home, the slugs 
who has relied on the fruit fly to test aspects of the evolutionary continue their lives as if nothing unusual had happened. "They 
theory of aging. still get their full reproductive span of time," Hadfield says, 

That theory predicts a correlation between the age at which an "which basically means that for an entire month, their biological 
animal reaches maturity and the onset of aging. Drosophila, clocks stopped ticking." 
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Proponents of the garbage can approach cose, which attaches itself to proteins in a have a powerful effect on the buildup of the 
are looking at intracellular debris to under- process known as non-enzymatic gly- cellular "garbage." 
stand how that waste might interact with cosylation. The protein-sugar complex sets Support for the idea of "aging" genes has 
the cell line's genome. One significant form in motion a chain of chemical reactions that come from work in a whole bestiary of new 
of garbage may be the molecules called cross-link adjacent proteins, sticking them animal models that augment the traditional 
oxygen-free radicals. In cell metabolism, together in a yellowish-brown mass known 
oxygen forms superoxides, a highly reactive as advanced glycosylation end products 
oxygen species with an extra electron that (AGEs). As people age, AGEs gum up the 
allows it to bond readily with other chemical tissues, making them stiffer and less elastic 
groups. The havoc-wreaking radicals invade and causing the connective tissue to get 
the cell's membrane and attack its fats and leathery, according to Anthony Cerami, the 
proteins, forming hydrogen peroxides and Rockefeller University biochemist who 
lipid hydroperoxidases that also are de- coined the term AGEs. Like free radicals, 
structive. According to a theory proposed AGEs may interact with DNA, causing 
by Denham Harman of the University of mutations that interfere with the cell's ability 
Nebraska in the 1950s, they can also dam- to repair, replicate, and transcribe its DNA. 
age the DNA. In fact, it's difficult for researchers to 

I t  has been shown that when a cell line is figure out which comes first: a glut of DNA- 
young, housekeeping enzymes known as damaging glucose and free radicals or a 
antioxidants disarm the free radicals. Cutler genetic defect that interrupts the house- 
and his colleagues at NIA are pursuing the keeping mechanisms that normally keep 
possibility that these scavengers may be a corrosive agents in check. As researchers 
clue to comparative longevity among species. attempt to puzzle out the dynamics of this 
They have already shown that longer lived system, they have discovered a growing 
species have more antioxidants than their number of genes that are implicated in the 
shorter lived brethren. Cutler's current aging process. Some genes seem to have a Searching for the norm. Huber Warner 

theory is that in aging cells, antioxidants very direct role in helping organisms to live says researchers still can't quite disentangle 

may be neutralized or overwhelmed by an longer. These are what Cutler calls longevity n o m l  aging processes from disease. 

increasing number of free radicals, which determinant genes. He's studied 20 differ- 
may prevent the cell from dividing and ent species, from mice to human beings, and reliance on mice and rats in gerontology 
differentiating. Alternatively, he says, later in every instance there is evidence for genes research (see box on page 622). Each of 
generations of cells may be less efficient at that determine the overall metabolic rate. those animals has something to contribute 
producing the beneficial enzymes. Since the faster a cell metabolizes, the more to the study of aging, and they may ulti- 

Another destructive agent may be glu- free radicals are produced, these genes may mately transform the field of gerontology. 

stimulated like that again? Whatever it is seems to have been lost disease. And when it dies, it will be because something has killed 
in mammals." it, not because of old age. I can't guarantee that senescence 

All these results, intriguing as they are, come from the labo- doesn't occur, but it's not apparent." 
ratory bench. Outside the laboratory, other scientists are seeking Harvard's Steven Austad suspects that the turtles' environ- 
to understand how-and in some cases, whether-animals ment and protective shell play some role in their long life, just as 
change physiologically at the end of their life-spans in the wild. an island environment apparently extends the life of typically 
"There is really very little information about how animals age in short-lived opossums. On Georgia's mainland, Austad observes, 
nature," says Raymond Huey, a herpetologist from the Uni- opossums live only 1.3 years. But on an offshore island, opos- 
versity of Washington in Seattle. "Nor is it clear if athletic sums live substantially longer-in some cases up to 3 years-
performance in animals has any value in nature. Do high- perhaps because there are no predators or cars. 
performance animals get the equivalent of gold medals by "The evolutionary theory of aging holds that the rate at which 
surviving longer or getting more mates?" animals age is related to the rate at which they die either from 

Huey turned to a population of canyon lizards (Sceloporus predators or in accidents," says Austad. Thus, the mainland 
merriami) in southern Texas whose ages were already known. opossums, facing death every time they cross an interstate, find 
He ran them through a series of treadmill and burst speed tests. it much more to their advantage to reach maturity quickly and 
While a little slow at the gate, older lizards showed more stamina reproduce-but in so doing, they also age rapidly. 
than those in their youth, but this endurance did not promise Overall, the comparative method offers a way for researchers 
them a longer life. "They do age, and as they age, their mortality to understand aging in general, as an evolutionary force that 
rates increase," says Huey. plays a role in the life history of all animals. "It may be that none 

Yet other animals, notably freshwater turtles and certain of the lessons we learn from these animals are directly applicable 
seabirds, display no evidence of senescence even though they to ourselves," says Huey. "But simply by bringing people into 
have life-spans similar to those of humans. "A turtle that is 50 aging research who approach it from a different perspective will 
years old will lay as many eggs as one that is 15," notes J .  change the way gerontologists do research." 
Whitfield Gibbons, a herpetologist at the Savannah River Ecol- 8 VIRGINIAMORELL 
ogy Laboratory in South Carolina, who is tracking several 
populations of freshwater turtles. "There is no apparent change Virginia Morel1 is a free-lance writer based in Ashland, 
in the health of the older individual; no greater susceptibility to Oregon. 
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