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Alcoholics Offer Surprises in Long Run

Depressed people rarely resort to un-
controlled alcohol use, but alcoholics
often get depressed. Alcoholism, like
obesity or hypertension, usually reaches
a stable plateau rather than getting pro-
gressively worse, like AIDS or multiple
sclerosis. Compared with moderate alco-
hol abusers, hard-core alcoholics stand a
better chance both of giving up the bottle
and of dying young.

These and other results of a 50-year
prospective study of two groups of men,
one poor and the other privileged, pro-
vide a sobering jolt to some widespread
assumptions about alcoholism.

“Alcoholics often feel that they began
drinking to alleviate depression, and re-
searchers often accept that view,” asserts
George E. Vaillant, a psychiatrist at
Brigham and Women'’s Hospital in Boston.
“But that is as wrong as thinking that the
world is flat.”

Vaillant presented his findings at the
annual meeting of the American Psychi-
atric Association in Washington, D.C., last
week.

One group in his study consists of 456
men recruited between 1940 and 1943,
when they were in their early teens. The
men, from some of the poorest parts of
Boston, originally served as controls ina
study of juvenile delinquency. The other
group consists of 268 men selected be-
tween 1940 and 1942 as Harvard Univer-
sity sophomores to participate in a study
of physical health.

Vaillant analyzed early prospective
data on these men gathered by other
researchers and, starting in 1977, coordi-
nated regular physical and psychological
follow-ups. At the time of the most recent
follow-up, in 1992, participants were be-
tween 60 and 70 years old.

Over the 50-year study, about one-third
of the city sample and one-fifth of the
college sample developed alcohol de-
pendence — heavy, uncontrolled alcohol
consumption on a regular basis.

City men tended to descend into alco-
holism between age 21 and 30 and often
developed severe forms of the disorder
with wide-ranging effects on their lives.
College men more often developed alco-
holism between age 41 and 50 and gener-
ally displayed more moderate symptoms
than their city counterparts.

By age 60, only one alcoholic in five still
abused alcohol.

Alcoholics in both groups died at three
times the rate of nonalcoholics, and alco-
holics who smoked cigarettes stood the
greatest chance of dying during the study
period, Vaillant says. Smokers who
stopped drinking displayed increased
mortality because they usually smoked
more cigarettes to compensate for the
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loss of liquor, he adds.

Ironically, the heaviest abusers of alco-
hol both died and recovered most often.
For many alcoholics, fundamental change
may require the dire consequences of
“hitting rock bottom,” Vaillant holds.

After five years of abstinence, alco-
holics almost always avoided any further
alcohol abuse. Those with shorter pe-
riods of abstinence often resumed heavy
alcohol consumption.

A small minority of men drank alcohol
for up to one year in a “controlled”
fashion that fell short of alcohol abuse.
But most then returned to their previous
level of alcoholism.

“Trying to return to controlled drink-
ing is a bit like driving without a spare
tire,” Vaillant contends.

Depression often coexisted with alco-
holism, but alcoholism usually began
first, according to Vaillant.

About one-third of all the men received
hospital treatment for alcoholism at some
time, but treatment did not affect the
long-term course of their disorder,
Vaillant argues. Around 40 percent at-
tended Alcoholics Anonymous regularly.

Hospital treatment for alcoholics usu-
ally lasts about a month and offers impor-
tant short-term help, Vaillant says. But
clinicians must develop ways to help
people abstain for five years following
hospitalization to change the long-term
course of the disease, he contends.

Vaillant’s data also challenge a popular
theory that men with a strong genetic
predisposition to alcoholism experience
an extreme version of the illness by
young adulthood, whereas alcoholism
occurs later and with fewer problems
among men who respond mainly to envi-
ronmental influences.

In Vaillant’s study, a family history of
alcoholism — indicating a genetic contri-
bution of some kind — characterized both
early- and late-onset alcoholics. However,
alcoholism in close relatives, combined
with a troubled family life while growing
up, frequently led to early alcoholism in
study participants.

“Prospective follow-up suggests that
alcoholic heredity affects whether some-
one develops alcoholism and a chaotic
family life affects whensomeone develops
alcoholism,” Vaillant asserts. — B. Bower

Cancer risk linked to increased DNA mix-ups

Genomic instability — the tendency of
DNA to get mixed up and for genes to
mutate — underlies evolutionary change
and makes possible varied immune re-
sponses against infections. But this ten-
dency can also get cells in trouble and
ultimately lead to cancer.

An analysis of genetic activity in peo-
ple with an inherited defect that predis-
poses them to malignant tumors now
strongly supports this notion. Also, a new
test may make it possible to assess DNA
mix-ups in large groups of people.

“If we can measure genetic instability,
then we might be able to gain insight into
the risk of that individual or that popula-
tion to develop cancer,” says Ilan Kirsch
of the National Cancer Institute-Navy
Oncology Branch in Bethesda, Md.

Finally, evidence is building that prob-
lems concerning the tumor-suppressor
gene p53 (SN: 5/16/92, p.324) may exacer-
bate this instability and predispose a cell
to uncontrolled division.

The cancer-predisposing genetic dis-
ease, called ataxia-telangiectasia (A-T),
leads not only to tumors but also to
problems with nerves and the immune
system. This presumably results because
genes fail to rearrange and generate a
diverse array of antibodies, says M. Ste-
phen Meyn, a clinical geneticist at Yale
University School of Medicine. Cells in
people with A-T are also very susceptible
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to ionizing radiation.

But Meyn's study shows that genes
within chromosomes of people with AT
play molecular musical chairs — moving
around at rates 30 to 200 times higher
than those of normal cells, he says.

Unlike previous investigators, who
evaluated rearrangements in free-float-
ing DNA inserted into cells and saw little
increase in these rearrangements, Meyn
waited until that DNA became incorpo-
rated into the cell’s own chromosomes. In
one experiment, the DNA insert con-
tained two defective copies of a gene that,
when repaired, enables cells to resist the
killing effects of an antibiotic. In another,
the insert contained two defective copies
of a gene that, if repaired, makes cells
blue. The large number of surviving cells
or the number of blue cells revealed the
high frequency of mix-ups, he reports in
the May 28 SCIENCE.

“In these high rates of recombination,
one finds a ready explanation for why A-T
patients get cancer,” Meyn concludes.

The high rate of DNA mix-ups seen by
Meyn parallels observations by Kirsch
and his colleagues, who use a very differ-
ent measure of genomic instability. These
researchers focus on mix-ups that occur
between two pieces of chromosome 7,
whose DNA is active in white blood cells.
The mix-up causes the cells to make a
hybrid molecule consisting of parts of
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two separate immune system proteins,
presumably because pieces of the pro-
teins’ respective genes have fused.

The scientists use the polymerase
chain reaction —a means of detecting tiny
amounts of a specific piece of DNA — to
determine when these two gene frag-
ments link up. The test requires only a few
drops of blood — whatever oozes from a
typical finger-stick test, Kirsch says.

Such rearrangements should occur
rarely between genes: in one in 5000 to
one in 50000 cells, Kirsch says. But
people with A-T have 100 times the num-
ber of these mix-ups, he reported in mid-
May in Orlando, Fla., at the American
Association for Cancer Research meet-
ing. These people also run about 100
times the risk of developing cancer.

Kirsch and Vincent Garry of the Uni-
versity of Minnesota in Minneapolis have
also tested a dozen midwestern farmers
from regions with unusually high rates of
leukemia and lymphoma. On average, the
farmers had about four times the normal
number of mix-ups in this DNA, they
found. Furthermore, the farmers who
bought and used the most pesticides also
had the greatest genomic instability, says
Kirsch. That instability increased in sum-
mer and declined in winter.

“If this [study] is confirmed, then [this
test] seems to be detecting not just a
genetic predisposition to genomic insta-

bility but a predisposition that is environ-
mentally produced,” Kirsch says.

Yet this predisposition does not neces-
sarily lead to cancer. Tumors result when
cells also lose their ability to repair DNA
damage before they make more copies of
their chromosomes or pass that genetic
material on to daughter cells. At the
Orlando meeting, researchers described
how the tumor-suppressor gene p53 be-
comes active when DNA is damaged. This
gene codes for a protein that keeps cells
from making new DNA until the genes are
repaired. With no p53 gene, cells keep
dividing, so the mutated genes multiply
rapidly, says Thea D. Tlsty of the Univer-
sity of North Carolina at Chapel Hill.

As a cell makes copies of faulty DNA, it
creates more faults, which themselves
cause more mix-ups to occur, accelerat-
ing the mutation rate, notes Meyn. Such
mutations might lead to uncontrolled,
malignant cell growth.

Tlsty has examined gene amplification,
in which cells make multiple copies of a
particular gene, and has observed that
this process occurs in about one in a
billion healthy cells but in as many as one
in 100 tumor cells. Other evidence sug-
gests that the p53 gene plays a role in
suppressing amplification in healthy
cells and that many types of cells start
amplifying their genes in the absence of
p53 genes, Tlsty says.

Martian highlands: Clues to a watery past?

For years, astronomers studying Mars
have all but ignored the planet’s southern
highlands. This heavily cratered region,
resembling the moon, lacks the allure of
volcanoes and other geologic scars that
mark the planet’s northern face. But in
reexamining images of a giant impact
basin — a gaping 2-kilometer-deep hole —
in the southern highlands, two research-
ers say they have found new evidence
that liquid water once flowed on Mars.

Their study of images made by the Vik-
ing spacecraft more than a decade ago
reveals that Argyle Planitia, the second-
largest impact basin in the highlands,
contains layers of material that could be
sediment from a huge body of water held
by the basin millions of years ago. In
addition, three networks of channels ap-
pear to lead into the basin from the south.
Other channels slope northward out of
the basin, which has a diameter of some
1,200 kilometers.

Timothy J. Parker and Donn S. Gorsline
of the University of Southern Californiain
Los Angeles conjecture that Mars’ atmos-
pheric pressure was once high enough
and the planet’s southern polar ice cap
once large enough to allow water to form
and flow into Argyle Planitia. This would
have created an icy lake in the basin, they
suggest. Eventually, the water would have
spilled over the side of Argyle Planitia,
carving channels that would carry water
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Insect nest predates dinos
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While hunting for traces of extinct
freshwater crayfish in Arizona’s Pet-
rified National Forest, researchers
found this fossilized insect burrow in
200-million-year-old sedimentary de-
posits. The finding pushes back by
more than 100 million years the emer-
gence of social behavior in insects, they
say.

The preserved nest, excavated in
sandstone by termites, is about 3 inches
wide and 4 inches deep and contains
a number of tiered chambers con-
nected by spiral ramps, notes co-
discoverer Russell F Dubiel of the U.S.
Geological Survey in Denver. Most sig-
nificantly, says Dubiel, “the construc-
tion of the nest tells you about the
behavior of the organism.” Although
the termites were not preserved along
with their handiwork, the nest shows
that the creatures lived a communal
existence.

Termites, wasps, ants, and some bees
work together for the survival of the
group. Termites make the most complex
nests of all social insects. Until now, the
earliest such nests dated back 65 to 70
million years, near the end of the
dinosaurs’ reign.

Dubiel and Stephen Hasiotis, a doc-
toral student at the University of Colo-
rado at Boulder, presented their find-
ings to colleagues at a May 19-21
regional meeting of the Geological So-
ciety of America in Reno, Nev.

southern highlands shows the Argyle
Planitia impact basin (arrow).
Researchers speculate that this basin may
once have held a huge body of water.

northward.

“The [channels] are the smoking gun —
or squirting gun — to support the conten-
tion that there had been standing water in
the basin,” says Parker, who reported the
work last week at a meeting of the Ameri-
can Geophysical Union in Baltimore. He
notes that the study supports the oft-
debated idea that Mars once had lakes or
planet-wide seas. But Parker adds that
previous evidence for a watery Mars has
come primarily from studies of the

planet’s northern hemisphere.

Even if current speculation about Ar-
gyle Planitia does hold water, Parker says,
it'’s unclear whether the basin contained a
windy lake or a still, ice-covered reser-
voir. He notes that the basin may be a
prime site to look for organic material —
the possible precursor of primitive life —
on the Red Planet.

The Mars Observer spacecraft, which
will begin studying the planet in Novem-
ber, could shed further light on the his-
tory of the basin, Parker notes. A Russian
craft, Mars 94, set for launch next year
and scheduled to arrive at Mars in 1995,
may also have a chance to photograph the
basin. —R. Cowen
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