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guess, but Kirschvink speculates that
changes in Earth's magnetic {ieid twist the
chains, perhaps forcing open ion channels
that send signals to the brain.

Not evervone is convinced the scigntists
have uncovered the whole picture. “These
celis appear 1o be involved in magneto-
reception, but their role in behavior is still
unclear,” says John Phillips, a neurcetholo-
gist at Indiana University, Bloomington,
who studies how light helps newts orient
themselves in their surroundings. To tie the
mechanism to behavior, researchers stild
must try to distupt the cells and show an ef-
fact on navigation. The work could open the
door to exploring an enduring biological
mystery: whether, unwittingly, we use the
traces of magnetite in our own bodies 1o
make more sense of this bewildering world.

—MELISSA MERTL

AAAS MEETING

P BIOENGINEERING

Fishing for Toxic
Chemicals

Many toxicologists can remember being
dogged at sorme point by people opposed to
chemical tests on animals. But when
Richard Winn, a toxicologist at the Univer-
sity of Georgiz, Athens, asked one protester
how she would feel if 1ab mice and rats
were retired in faver of fish, she answered,
he recalls, “that because fish don’t have
faces, she would be much mors comfort-
able.” If pther antmal activists feel the same
wiy, then Winn has moved a step closer to

Guinea pigs with gills? Medaks fish could sup-
plant rodents as the animal of chaice for tox labs.

easing the disapproval that he and his col-
leagues often fael. At the meeting, he de-
scribed a promising new line of fish for
screening toxic chermnicals.

To enhance their ability to detect the
mutations that chemicals might cause, in
the mid-1980s toxicologists began equip-
ping lab mice with bacterial genes that can
te pulled out and screened for damage.
This s much sasier than, say, screening the

entire mouse genome or waiting for m-
mors to develop, Now, Winn and his col-
leagues have iniroduced the same bacterial
genes into fish, and they found in early
tests that the transgenic fish are just as
sensitive at picking up mutaticas as the
modified rodents are.

Experts cantion that more work will be
needed before the fish find widespread use
as guinea pigs. But if the research does pan
out, the fish should belp make toxicology
testing cheaper as well as less politically
sansitive than it is in rats or mice. A standard
2-year testing regimen on rafs, for example,
can cost §1 million or more; nobody’s done
such an cstimnate for fish, but keeping a fish
costs “pennies a year" compared o about
20 cents & day per rodent, Winn says.

Hoping to find an alternative, Winn rumed
to medaka, the small, Japanese, freshwater
fish aiready used for toxicology tesis. These
fish had preaviously been modified so that they

* carry a foreign gene to detect mutagens, but

this terget is so small that it can pick up only
certain small-scale chemicai effects—those
that alter a single A-T base pair.

In the first phase of its experiment,
Winn’s group took two bacterial genes,
called Lacf and cff, which are used in mice
to detect mutations caused by chemicals,
and spliced them into a bacterial virus. The
researchers then injected this bacteriophage
into medaka eggs, where it carried the new
genes into the nucleus. The fish that devel-
aped, Winn found, carried the genes in all
their celfs and had 2 low rate of spontanesous
mutations i those genes.

Winn's group next dumped a standard
mutagen, M-ethyl-N-nitrosourea (ENU), into
the fish tanks and, after waiting 1 to 16 hours,
ground up the fish and retrieved the bacterial
DN for apalysis. The researchers found that
they could detect even slight gen=tic changes,

_ charting a two- to threefold increase in muta-

tions at low exposures to ENUL
Winn also deseribed a tansgenic medaka
with a third gene called LacZ, which he says
works well for detecting radiation-induced
damage. Radiation t2nds to knock out or rear-
range big chunks of DNA, and this pene is
big enough—and its carzier, a circular piece
of DN catled a plasmid, s sturdy enough-~
that there is sufficient DNA left for analysis
after a radiation hit. In collaboration with
University of Georgia colleagues who work
at the site of the Chernobyl reactor aceident
§ and at nuctear waste durnps, Winn has begun
3 exposing these fish to radiation-tzinted sedi-
meats and looking for effects on the gene.
; “1 was really thrilled” to hear about
£ Winn's progress, says toxicologist Barbara
z Shane of Lowisiana State University in Baton
§ Rouge, who studies cancer in mice. She and
% others are eager to begin tests on transgenic
£ medaka Winn cautions, however, that more

work is needed to prove that the fish give pre-
dictable results with many morge chemicals,
“We're still at an sarly stage, but it’s tme ©
talle about 1t,” he says. =-JOCELYN KAISER

P-ANTHROPOLOGY
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