venient location outside the brain. The
graft then leads the axons to the appro-
priate brain site.

This approach is being attempted by
Aguayo, working with Fred Gage of the
University of California at San Diego and
Anders Bjorklund of the University of
Lund in Sweden. In a rat’s brain, they de-
stroyed connections that supply the
chemical dopamine to the area called the
striatum. This surgery produces a char-
acteristic behavior —the rat goes around
in circles (SN: 11/20/82, p. 325).

Next, the researchers put fetal dopa-
mine-producing cells into a pouch con-
nected toa PNS graft. They implanted the
pouch outside the back of the brain, with
the graft making a path to the striatum.
The axons from the fetal cells grew into
the brain through the graft.

The implant reduced the turning be-
havior. But when the scientists cut the
graft, severing the newly established
axons, the behavior returned to the pre-
vious abnormal level. “This demon-
strates that there is a new pathway and a
new source of innervation,” Aguayo says.

In this instance, normal function is re-
stored by nerve cells simply providing a
chemical. Important questions remain as
to whether regenerated axons will be
useful in those many parts of the brain

where the specific pattern of connec-
tions between cells underlies function.
Can the axons, all jumbled in the graft,
recognize their appropriate connec-
tions? Do the target cells in the mature
brain still show the characteristics that
in the embryo guided incoming axons?
As Aguayo asks, “Will the axons smell out
the determinants of specificity in the
adult organ?”

Aguayo’s work on the optic nerve fi-
bers of rats is addressing these ques-
tions. In amphibia, he notes, cut optic
nerves are able to regenerate and the
axons make sufficiently accurate connec-
tions to restore the animal’s sight. There-
fore it is possible, but not yet demon-
strated, that with the aid of a PNS graft, a
sensory system with all its specific con-
nections could be restored in a mammal.

Aguayo likes to quote an early neuro-
anatomist who foreshadowed these de-
velopments. Santiago Ramon y Cajal, a
Spanish scientist, wrote in 1928, “... if
experimental neurology is someday to
supply artificially the deficiencies in
question, it must accomplish these two
objects: It must give to the sprouts, by
means of adequate alimentation, a vig-
orous capacity for growth; and place in
front of the disoriented nerve cones. . .,
specific orienting substances.” O

—
PUBLICATIOS®»
QUALIT;or\

CHARTS AND
GRAPHS

from your IBM PC, XT, AT
and HP or compatible plotter

EFFECT OF COMMON DEAD SPACE
10.0 s

APICAL 133-Xe COUNT RATE (X MAX)

0.1

o 30 & 0 120
TIME (SEC)

e Error Bars ¢ Smooth lines,
Clean diagonals e Movable
Labels e Log and Semi-log scales
e and more. . .

Load data from Keyboard or disk,
any ASCII or DIF file (including
LOTUS 123)

This and other new microcomputer

tools for the scientist. Call or write
for our FREE catalog.

JANDEL SCIENTIFIC
2656 Bridgeway, Sausalito, CA 94965
800-874-1888 (outside CA)
415-331-3022 (inside CA)

Letters continued from p. 195

brothers), but it would seem to be a first step
toward a sterile dead-end. It may be a clever
piece of programming, but it can hardly be
called “scientific” As an artist and profes-
sional computer programmer myself, it strikes
me that the use in this context of computers
and so-called “scientific discourse and scien-
tific criticism” will lead to little other than spu-
rious and unwieldly metaphors.
Cecil Bloch
Los Angeles, Calif.

I would be surprised if the “rules and steps
needed to recreate the basic structureinatyp-
ical Diebenkorn painting” could really be
stored in “about 8 bytes of data.” If, however,
thisis true, it would only strengthen my preju-
dice that there is little substance or content in
modern art.

Jeff Grothaus
Cincinnati, Ohio

If there is, indeed, a demonstrable grammar
for shape in art, and if this grammar is not an
idiosyncratic construction unique to the artist
(or at least if this grammar represents some
part of an underlying universal set of rules ap-
plicable across “school” or culture), then per-
haps those linguists who posit some gene for
language or grammar would do well to take the
step up from specific to generic and begin
searching for a basic grammar of representa-
tion (or composition) itself, some inherent
scaffold on which might be hung words, mu-
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sic, graphic arts, sign language, symbol and
even dance, as needed.

It seems more likely that a single basic
grammar is applied to each newly evolved
form of human communication as it appears,
than that a new grammar is evolved for each
new form of communication.

W. Gregory Stewart
Los Angeles, Calif.

David vs. Goliath?

The real story in “Millions of Digits of Pi”
(SN: 2/8/86, p. 91) was in the last paragraph.
That Bill Gosper can compute millions of dig-
its of pi using a Symbolics Lisp machine, when
others use Cray-2 supercomputers to do the
same, tells us something: There is scope in
this world for both brute force and genius, for-
tunately.

Berthold K.P Horn

Visiting Professor

Dept. of Electrical Engineering
University of Hawaii at Manoa
Honolulu, Hawaii

Elephantine rumblings

[ was interested to read of the discovery by
Cornell University researchers of infrasonic
communications amongst elephants (“Ele-
phant calls that humans cant hear’
SN: 2/22/86, p. 122), but imagine my surprise
when a few days later | read the following in
Death in the Dark Continent by Peter
Hathaway Capstick (1983, St. Martin’s Press):

From about eighty yards ahead, a low rum-

ble sounding like a very distant mutter of
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thunder would be discerned intermittently.
Once thought to be the noise of moonshine-
vat stomachs doing what came naturally
with hundreds of pounds of fodder, this
weird sound is now accepted by most hunt-
ers and scientists to be a proximity signal, a
way of locating each other in very thick
bush while (possibly) the elephants’ hear-
ing is a bit dampened by the sound of their
own chewing. That it can apparently be
stopped instantly when suspicion of danger
pops up seems to bear this out. Ever try to
squelch a stomach rumble in the middle?
Perhaps Cornell and the World Wildlife
Fund could save some research money by
reading Capstick’s books.

Harvey Wysong

Atlanta, Ga.
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