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dents a grasp of the core disciplines and
their many connections.

As for Seaborg’s letter, we certainly
agree that a seamless 6-year science se-
quence (grades 6 to 11), with which, how-
ever, mathematics is fairly carefully woven,
is an ideal. With an increase to 3 years of
high school science in places like Chicago
and New York City, Project ARISE (Ameri-
can Renaissance in Scientific Education)
focused on grades 9 to 11, hoping eventu-
ally to add a fourth year in high school and
to influence mjddle schools. Seaborg fa-
vors a disciplidary approach; so do we, al-
though we put more emphasis on the value
of interdisciplinary connections. Where we
differ is in the sequence of courses. We fa-
vor an inverted order. It may be that 8th-
grade chemistry and physics prepare chil-
dren for 9th-grade biology, but if that is
sound rationale, then why not continue the
logic? Modern biology (as most of the text-
books we have seen agree on) rests on ba-
sic physics and chemistry, which are taught
more rigorously to high school students
than mid-level physical science. We have
made a reasonably logical argument in fa-
vor of “moderate” reductionism that gives
coherence to the scientific disciplines. We
agree with Moore that, to make our case,
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we need far more experience with a
physics first sequence, in real schools with
real teachers, than the few dozen schools
we know about, successful as they are. Fi-
nally, we would love to listen to a debate
between Moore and Seaborg!

Leon M. Lederman
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Fermi National Accelerator Laboratory, Post Office
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derman@fnal.gov

5200-Year-Old Acupuncture in
Central Europe?

The Tyrolean Iceman (I), by far the oldest
European mummified human body (5200
years old), shows 15 well-preserved tattoo
groups on his back and legs, none of which
appears to have ornamental importance. The
tattoos have a simple linear geometric shape
and are located on parts of the body that are
not expected to be displayed (2). Moreover,
several tattoos that would have entailed su-
perficial skin puncture seem to be located
on Chinese acupuncture points.

The tattoos were therefore investigated
morphometrically, and photographs were
subsequently overlayed by topographic rep-
resentations of acupuncture points (3). Ac-

cording to the expert opinion of three ac-
credited acupuncturists (4), nine of the 15
tattoos could be identified as being
located on or within S millimeters of
acupuncture points. Five tattoo groups on
the back of the Iceman were located in close
proximity, or directly over, acupuncture
points of the urinary bladder (UB) channel.
A close match between the acupuncture
point UB 60 and one of the two tattoo cross-
es near the left, lateral ankle was observed.

The theory of acupuncture predicts that
perforation or irritation of the skin at spe-
cific locations, the acupuncture points, re-
sults in modified function of related, not
necessarily adjacent, organs, allowing re-
lief of pain or inflammation.

It is known from computer tomography
(5) that the iceman suffered from arthrosis of
the lumbar spine. Acupuncture points used
for treatment of this condition (3) coincide
with tattoos found along the UB channel.

These findings raise the possibility that
the practice of therapeutically intended
acupuncture originated long before the
medical tradition of ancient China (approxi-
mately 1000 B.C.) and that its geographical
origins were Eurasian rather than East-
Asian, consistent with far-reaching intercul-
tural contacts of prehistoric mankind.
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Maternal Investment in
Human Brain Growth

Regarding the energy requirements of the
evolving human brain and maternal in-
vestment (A. Gibbons, “Solving the
brain’s energy crisis,” Research News, 29
May, p. 1345), a well-nourished Western
woman stores one-quarter of her body
weight, about 16 kilograms, as fat, equiva-
lent to 144,000 calories, by the time she
completes her growth at age 18 (/). This
caloric store is sufficient for a pregnancy
to term (50,000 calories) (2) and about 3
months of lactation after birth (about 1000
calories a day) (3), a period of rapid brain
growth. The most rapid fat storage occurs
(4) during the years of the adolescent
growth spurt up to menarche.
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Typographical Error

We have identified a novel receptor-ligand
interaction between the cytokine osteopon-
tin and the homing receptor CD44 through
studies of cells that stably expressed CD44
(Reports, 26 Jan. 1996, p. 509) (I). Recent

correspondence from several colleagues re-
garding the splice variants of CD44 that are
necessary for this interaction has alerted us
to a typographical error in footnote 17 of
our original publication. The CD44 com-
plementary DNA that was used for trans-
fection contained exons 7-10 (not exons
7v-10v, as stated), which corresponds to
splice variants 3—6 (3v—6v). Although our
report did not address whether the standard
form of CD44 (which lacks variant exons)
also binds osteopontin, subsequent analyses
suggest that this is not the case (2).
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CORRECTIONS AND CLARIFICATIONS

Robert Service's 25 September News of the
Week article “A biomolecule building block
from vents” (p. 1936) incorrectly identified
Robert Hazen as the lead author of the
study that was described. Jay A. Brandes
conceived and directed the investigation.

In Joseph Alper’s article "Assembling the
world’s biggest library on your desktop” (News
Focus, 18 Sept., p. 1784), Usama Fayyad and
Susan Dumais should have been identified as
senior researchers in the Decision Theory and
Adaptive Systems group at Microsoft Research.
In the letter "Solution to a conservation prob-
lem?” (18 Sept., p. 1805}, a co-author’s name
was inadvertently omitted. The name of
William von Hippel in the Department of Psy-
chology at Ohio State University, Columbus,
OH 43210, USA, should also have appeared.
The ScienceScope piece “Societies leap Into
California standards fray” (4 Sept., p. 1425) in-
correctly stated that the American Astronomi-
cal Society (AAS) supported the Scientists’
Standards Project, a group hoping to revise Cal-
ifornia’s proposed science standards. Rather, in
its own letter to the State Board of Education,
the AAS’s Astronomy Education Board urged
“careful reconsideration” of the standards.

In the response to the letter “Populations as
‘species-in-waiting’?” (26 June, p. 2031), the
names of co-authors Gretchen Daily and
Paul Ehrlich should have appeared (p. 2033)
after the name of Jennifer Hughes. All are in
the Department of Biological Sciences at
Stanford University.
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