Why the spider did not eat the fly

In the dog-eat-dog world of the wild, a
disguise can mean the difference be-
tween freedom or being some other crea-
ture’s luncheon special. Some prey ani-
mals, for example, copy the coloration
and patterning of animals, plants or rocks
that many predators find extremely un-
appetizing or even toxic.

Now, in the April 17 SCIENCE, two re-
search groups independently describe a
newly observed type of insect mimicry in
which certain species of fruit flies imitate
the behavior of one of their predators, the
jumping spider, in order to avoid being
eaten by it. “This is the first example of a
prey animal actually mimicking its own
predator,” says ecologist Bernard D. Roit-
berg at Simon Fraser University in Bur-
naby, British Columbia.

What puts a fly in the ointment in the
spider’s meal plans are stripes on the
fruit fly wings that resemble the markings
on the legs of jumping spiders, as well as
false eyespots on the fly’'s abdomen.
Equally important is that the fruit flies,
when disturbed, hold their wings out
from their body and wave them up and
down, a movement that looks like the
aggressive leg-waving behavior of jump-
ing spiders when they fight for turf with
other spiders. The flies also do a side-to-
side dance that resembles the “high-idle”
gait of aggressive jumping spiders. With
all this, a fruit fly is often able to deceive a
jumping spider into thinking it has wan-
dered into the territory of a worthy
adversary.

While the similarity between jumping
spider behavior and fruit fly wing pat-
terns and movement had been noted
previously, the SCIENCE papers are the
first demonstrations that this actually
protects fruit flies from jumping spiders.

In their study, Roitberg and student
Monica H. Mather observed the behavior
of hungry zebra spiders (Salticus sce-
nicus, a type of jumping spider) allowed
to approach snowberry flies (Rhagoletis
zephyria, a type of fruit fly) held under a
clear dome. They found that the zebra
spiders fled from posturing snowberry
flies at the same rate they fled from other
jumping spiders and that zebra spiders
pounced on house flies (which have
neither wing stripes nor spider-like
movements) much more often than they
attacked snowberry flies.

The researchers also showed that even
without stripes, posturing appears to
offer some protection. They obliterated
the snowberry stripes by coloring the
wings with a black felt-tipped marker and
discovered that the percentage of spiders
that fled from these flies fell somewhere
between the fraction that fled from nor-
mal snowberry flies and the percentage
that fled from house flies.

Ecologist Erick Greene at Princeton
(N.J)) University’s Department of Biology
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and his colleagues obtained similar re-
sults but took a slightly different tack.
They worked with the Zonosemata vit-
tigera fruit fly and 11 jumping spider
species. Greene's group recorded the
behavior of the spiders when they were
put in the same enclosure with one of the
following: a normal Zonosemata, a normal
house fly, a house fly onto which
Zonosemata wings had been trans-
planted, a Zonosemata with house fly
wings (which are about the same size and
shape of Zonosemata’s) or a Zonosemata
with wings from another Zonosemata.
(Wings were attached with Elmer’s White
Glue. According to Greene the trans-
planted flies flew and behaved normally).

The first and last of these groups
survived with flying colors; when they
waved their wings, spiders stopped stalk-
ing and began to wave their legs at the
flies. Most of these flies were then able to
back away, zigzagging and wing-waving,
and fly off. The other groups of flies did
not fare as well. All but one of the house
flies with Zonosemata wings (which the
house flies held at an angle that obscured
the stripes) were killed or at least at-
tacked.

Greene’s group also exposed
Zonosemata flies to other predators, in-
cluding assassin bugs, whiptail lizards
and other kinds of spiders. Not one of the
predators was fooled. “Most forms of
mimicry confer protection against a lot of
potential predators,” says Greene. The
fruit fly behavior “is a bizarre and quirky
example of very specific mimicry that
works against one class of predators and
apparently no others.”

Thediscovery of this kind of deception,
he adds, raises a lot of questions about

From the viewpoint of a zebra spider
(above), the striped wings of a
snowberry fly (below) look alarmingly
like those of a fellow spider and not like
part of a juicy meal.

how the mimicry evolved. “Until now, it’s
been thought that the wing markings and
wing-waving behavior were only involved
in courtship displays,” he says. Perhaps
the patterns and behaviors came to be
favored in courtship because the flies
possessing them were perceived by
mates as having the best chances of
survival. Alternatively, perhaps the flies
that did not display these kinds of mark-
ings or courtship behaviors were eaten
by spiders.

Greene and Roitberg suspect that
jumping spider mimicry may be wide-
spread among fruit flies. As Greene's
group notes, “A cursory glance at a mu-
seum drawer of flies reveals many with
leg-like wing patterns.” — S. Weisburd

Another up/down side of trimming the fat

Like a pendulum, the theories about
whether lowering blood cholesterol leads
to reduction of heart disease continue to
swing both ways. Continuing this contro-
versy are two recently reported statis-
tical analyses — one finding that cho-
lesterol levels are significantly related to
mortality, the other concluding that die-
tary cholesterol reduction extends life for
as little as three days.

Using statistics from the Framingham
(Mass.) Heart Study, which has followed
the medical fate of more than 5,000 sub-
jects since 1948, researchers at the Na-
tional Heart, Lung, and Blood Institute
(NHLBI) compared blood cholesterol
levels, overall mortality rates and inci-
dence of death caused by cardiovascular
disease and cancer in 1,959 men and 2,415
women. Subjects were free of heart dis-
ease and cancer when the Framingham
study began. The NHLBI study evaluated
data spanning 30 years, using cholesterol
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values first measured from 1951 to 1955,
and then every two years thereafter.

In the April 24 JOURNAL OF THE AMER-
ICAN MEDICAL ASSOCIATION, Keaven M.
Anderson, William P. Castelli and Daniel
Levy conclude that, for subjects under 50
years of age, cholesterol levels are di-
rectly related to overall mortality, as well
as to deaths due to cardiovascular dis-
ease. They found that among people in
this age group, overall death rates in-
crease by 5 percent and cardiovascular
death by 9 percent for each 10 milligrams
per deciliter (mg/dl) increase in cho-
lesterol levels above the 180 mg/dl they
used as a normal baseline level for cho-
lesterol.

Over 50 years of age, however, it is a
different story, say the authors. They
found no association between cho-
lesterol levels and overall mortality rates
in this age group. As for cardiovascular
disease death, the group found that there
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was an association between cholesterol
levels and death at age 50, but not by age
60. They point out that the over-50 data
are complicated by dropping levels of
cholesterol seen in many subjects (per-
haps, say the researchers, as a sign of
other diseases). The NHLBI analysis also
did not show either increased mortality
at low cholesterol levels or an overall
relationship between cholesterol and
cancer mortality. (Other studies had sug-
gested one or both relationships.)

In 1984, directors of another NHLBI
study predicted that lowering cholesterol
through diet and drugs might eliminate
one-fifth of the 500,000 fatal heart attacks
in the United States each year, based ona
10-year look at men with high cholesterol
levels (SN: 1/21/84, p.38). The following
year, results from a six-year study of more
than 350,000 men by Northwestern Uni-
versity Medical School in Chicago indi-
cated that the risk of heart disease in-
creases steadily as cholesterol levels rise
(SN: 11/30/85, p.344). Several national
associations have released diet guide-
lines aimed at lowering cholesterol in-
take. But for scientists the message re-
mains a mixed one.

Using data from the 1984 and 1985
studies, as well as Framingham data, to
build a statistical model, William C. Tay-
lor of the Harvard Institute for Health

Research and his co-workers at several
other Boston research centers now sug-
gest a somewhat different picture.

The Boston group looked at life expect-
ancy and cholesterol levels, as well as
smoking and high blood pressure, both
considered risk factors for heart disease.
In the April ANNALS OF INTERNAL MEDI-
CINE, the scientists predict that, for per-
sons aged 20 to 60 years, a “lifelong
program” of cholesterol reduction would
increase life expectancy only three days
to three months among those who have
normal blood pressure and do not smoke.
For persons at high risk (smokers with
high blood pressure and high cholesterol
levels), added life expectancy ranged
from 18 days to 12 months,

Two editorials, by scientists at the
Harvard Medical School and the Univer-
sity of Michigan School of Public Health
in Ann Arbor, which accompany the Tay-
lor article, echo cautionary statements
by Taylor and his coauthors that life-
expectancy calculations are a type of
educated guess, not certainties. But the
report illustrates the confusion over cho-
lesterol reduction as disease prevention.
Both editorials suggest that public health
would be better served by reducing
smoking and high blood pressure, rather
than lowering cholesterol intake in the
general public. — D.D. Edwards

Which groups in the population are at
risk for developing AIDS and why some
individuals infected with the AIDS virus
do not develop the fatal disease are
among the key unanswered questionsin
the spread of AIDS. More possible an-
swers came last week in two published
reports — one saying that the propor-
tion of female AIDS patients who ac-
quired the disease through heterosex-
ual contact more than doubled from
1982 through 1986, the other suggesting
that a substance involved in cellular
protein production may be the trigger
that turns a latent viral infection into a
case of AIDS.

In a study reported in the April 17
JOURNAL OF THE AMERICAN MEDICAL As-
SocCIATION, Mary E. Guinan and Ann
Hardy of the Centers for Disease Control
(CDC) in Atlanta considered all re-
ported cases of AIDS in women as of
Nov. 7, 1986. (Reporting of AIDS cases to
CDC began in mid-1981.) While the de-
velopment of AIDS in nearly half of the
1,819 female cases was due to intra-
venous drug use, the proportion of
women with AIDS due to heterosexual
contact with men considered at risk for
AIDS increased from 12 percent in 1982
to 26 percent. Guinan and Hardy de-
scribe high-risk men as being primarily
intravenous drug users or bisexual.

This dramatic increase, say the au-

Winning and losing in the AIDS fight

thors, has implications for the spread of
both heterosexual AIDS and pediatric
cases caused by infected mothers. The
prevalence of heterosexually spread
AIDS has been an issue of some contro-
versy (SN: 1/4/86, p.11).

It's a matter not merely of which
groups are at risk, but also of which
individuals. Scientists are actively seek-
ing one or more cofactors that might
explain why AIDS viruses that lie
quietly inside the body’s cells for per-
haps as long as 15 years suddenly burst
forth with a deadly vengeance (SN:
4/4/87, p.220). One factor activating
virus production may be a cellular
protein called NF-xB, according to a
report in the April 16 NATURE by Gary
Nabel and David Baltimore of the White-
head Institute for Biomedical Research
in Cambridge, Mass.

The researchers found that NF-xB,
which has a role in DNA’s control of
protein productionin cells, increases in
concentration when the body is chal-
lenged by infection. Based on their
study, Nabel and Baltimore suggest that
increased levels of NF-xB, formed in
response to other viral or bacterial
attacks, may activate the genetic mech-
anism- of cells already containing the
genetic code for the AIDS virus —result-
ing in a flood of AIDS virus being
produced. — D.D. Edwards
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Netting a better
sales route

A hypothetical salesman must visit
customers in a number of cities scattered
across the country and then return home.
The problem is to find the shortest possi-
ble route. This classic situation is one of
many similar mathematical problems
that turn out to be difficult to solve, not
because a method isn't known, but be-
cause brute-force procedures, such as
trying every conceivable combination,
take too long. Even the fastest computers
available would require years to handle a
30-city itinerary.

Recently, scientists have focused con-
siderable effort on finding efficient meth-
ods that — short of a definitive solution —
close in on a near-optimal answer to the
traveling salesman problem within a rea-
sonable time. Molecular biologist
Richard Durbin of the King’s College
Research Centre in Cambridge, England,
and zoologist David Willshaw of the Uni-
versity of Edinburgh in Scotland propose
the latest shortcut — an “elastic net” to
snare a potential answer. Their report
appears in the April 16 NATURE.

Durbin and Willshaw take a geo-
metrical approach. They start with a
small circle in the midst of a group of
points, representing cities, randomly
scattered across a certain area. Points on
the circle correspond to cities in the
plane. Under the influence of “forces”
exerted by the cities, the circle is gradu-
ally stretched in various directions until
it forms an irregular loop that eventually
passes near every city. One “force” moves
apoint on the circle toward cities that are
closest, while a second “force” pulls it
toward its neighbors on the path.

“Each city becomes associated with a
particular section of the path,” the re-
searchers say. “We call this algorithm the
elastic net method because of the way the
initial path is gradually deformed to
produce the final tour”

The elastic net algorithm lends itself to
implementation in computers that can
perform many operations in parallel at
the same time. The method comes up
with paths that are within 1 percent of the
shortest known tours connecting 100 ran-
domly distributed cities. The algorithm
also provides a general method for
matching a set of arbitrarily connected
points to a second set of points located in
a geometrical space of any dimension.

The elastic net algorithm originated in
amathematical model that was first used
to suggest how nerve cells in two different
locations can be linked so that neighbors
in one set of cells are also neighbors in
the corresponding set of cells elsewhere.
Now Durbin and Willshaw are looking
into how their new algorithm sheds fur-
ther light on neural connections.

— I. Peterson
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