FIGHTING
LAMARCKS
SHADOW

BY SUSAN WEST

This story is not about what you're
going to think it's about. It's about some
experiments that, on first reading, you're
going to think are evidence for that emo-
tion-charged black sheep of evolutionary
theory — Lamarckism, commonly called
the inheritance of acquired characteris-
tics. They aren't. They are, however, pos-
sible evidence for a new and significant
means of altering genetic material. But the
slight scent of Lamarckism that the exper-
iments give off, if picked up by overly sen-
sitive noses, may obscure the importance
of the findings. In fact, there are indica-
tions that this has happened. So let’s set
the record straight.

In May 1980, Reginald M. Gorczynski and
Edward J. Steele, at that time both at the
Ontario Cancer Institute in Toronto, pub-
lished the results of experiments in which
male mice that had been made tolerant to
foreign antigens passed that tolerance on
to a large proportion of their offspring. As
described in their paper, which appeared
in the PROCEEDINGS OF THE NATIONAL
ACADEMY OF SCIENCES, newborn mice
were made tolerant to antigens from
another strain of mice by the common
technique of repeated injections of spleen,
bone marrow and lymphoid cells from the
second strain. The mice were judged to be
“tolerant” to the foreign antigens when
cells taken from their spleens did not
respond — produce cytotoxic lympho-
cytes—when exposed to spleen cells from
the second mouse strain. Exposure to
spleen cells from other strains, however,
elicited a normal immunological re-
sponse. When the mice were 8 weeks old,
10 tolerant males were randomly selected
and mated to nontolerant females. Non-
tolerant females were used to avoid the
possibility of transferring tolerance-in-
ducing factors through the milk or
placenta. When the response of these pro-
geny was tested, 60 percent were found to
be tolerant to the antigens to which their
fathers had been exposed. When this gen-
eration of mice was mated, either with
siblings or with non tolerant mice, about
50 percent of the offspring showed either
no response or a diminished response to
the foreign antigens. Neither the first- nor
the second-generation mice were exposed
to the foreign antigens before they were
tested for tolerance, indicating that they
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must have received tolerance from their
fathers.

In the Feb. 19 NATURE, Steele, now at the
Clinical Research Centre in London, and
Gorczynski report an extension of this
work. Using similar techniques, the re-
searchers made another batch of mice tol-
erant to antigens from two different
mouse strains. Again, a large percentage of
the first- and second-generation offspring
showed tolerance to the antigens to which
their fathers had been made tolerant. In
addition, some of the offspring were toler-
ant to only one set of antigens, while
others were tolerant to both, indicating
that the two traits had been passed on
independently.

Sound Lamarckian? On the surface —in
that the experiments deal with the inher-
itance of characteristics picked up during
an animal’s lifetime — it does. Jean-Bap-
tiste de Lamarck, a 19th century biologist
who made substantial contributions to
comparative anatomy and the classifica-
tion of invertebrates, is infamous for his
speculations on evolutionary change. He
believed that new environments require
new needs that organisms try to meet by
developing new habits that eventually

The results of a recent set
of experiments risk being
overshadowed by an
ancient debate

modify their parts cumulatively and per-
manently. The well-worn example of this is
that the forelegs and necks of giraffes
lengthened gradually as a result of the
animals’ habit of browsing trees. Later,
Lamarck’s speculations were taken out of
their very general context and applied to
fields of which he had no conception.

The advent of neo-Darwinism — the
theory that parents can transmit only
what they have inherited and that evolu-
tion occurs by the natural selection of
random mutations that are not related to
environmental stresses — polarized the
evolutionary camp. The battle was joined,
spiced by a variety of celebrated incidents,
including August Weismann’s chopping
the tails off 20 generations of mice to see if
a tailless mouse would be born and, as
recounted in Arthur Koestler's The Case of
the Midwife Toad, the sabotaged experi-
ments and subsequent suicide of Austrian
biologist Paul Kammerer. Such is the emo-
tional baggage that the experiments of
Gorczynski and Steele carry.

But according to Gorczynski, Lamarck-
ism need not be invoked to explain their
results. The mechanism they suggest,
which was first proposed in a 1979 book by
Steele, is an adaptation of two well-ac-
cepted biological theories. One deals with
the way in which the immune system
works: The body constantly produces a
wide variety of lymphocytes, each capable
of producing a specific antibody. In true
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Darwinian fashion, natural selection, in
the form of the appropriate antigen,
chooses which lymphocytes will prolifer-
ate. At this point, the second theory comes
into play.

Based on work by Howard Temin of the
University of Wisconsin in Madison, natu-
rally occurring RNA viruses in the cell are
known to capture intracellular RNA se-
quences and carry them into other body
cells where that RNA is copied by reverse
transcriptase into pNaA, which in turn
could be incorporated into the cell’s
genome. Steele and Gorczynski suggest
that if the capture of RNA sequences by the
viruses is random and if there is a great
supply of a particular type of RNA about —
such as that belonging to a newly selected
and rapidly proliferating lymphocyte —
then it stands a greater chance of “cap-
ture.” Next, their scheme requires that the
virally pirated RNA sequences be coopted
by the pNA of the germ cells — the eggs
and sperm—so that they can be passed to
the next generation. |t is known that such
RNA viruses can infect germ line cells,
Temin said in an interview, so that such a
scenario is not far-fetched. In fact, Temin
has previously suggested just such a
scheme as a means, in addition to the ac-
cepted mode of random chromosomal
mutation, that new information is intro-
duced into the genes.

Rather than being Lamarckian, the
“whole concept is based on Darwinian
selection at a cellular level,” says Gor-
czynski. Beyond this statement, according
to Gorczynski, the researchers see no
need to enter the Lamarckist-Darwinist
dogfight. Notably, no mention is made in
either paper of Lamarck, and Gorczynski
discusses the issue only reluctantly, stick-
ing to the phrase, “the inheritance of ac-
quired tolerance.”

But others won't let it go away. While
most response from their colleagues has
been positive, says Gorczynski, they have
encountered negative reactions from per-
sons who “are not prepared to retain an
open mind.” Much of the problem arises
from those who still see the issue as an
either-or proposition. “Those people who
would like to believe Lamarck would say
this is concrete scientific evidence for it,”
Gorczynski says, while the extreme Dar-
winians cannot accept it. The researchers’
interpretation lies at neither pole: “We be-
lieve that on the long-term, gross level,
Darwinism holds true but ... at the indi-
vidual level this is evidence for other
means of [genetic] change.”

The tendency to polarize discussion of
the research — and possibly obscure its
importance — is evident in some pub-
lished accounts of Gorczynski and Steele’s
work. In the Aug. 28, 1980, NATURE, for
example, an editorial by R. B. Taylor of the
University of Bristol Medical School that
describes the May 1980 pNAs paper is ti-
tled “Lamarckist revival in immunology.”
Similarly, a second editorial accompany-
ing the researchers’ Feb. 19 NATURE article
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is titled “Too soon for the rehabilitation of
Lamarck.” While both editorials address
the scientific aspects of the research, the
urge to throw the research into the
Lamarck-Darwin fray is clear. “It will be
time enough to worry about the rehabilita-
tion of Lamarck when and if the data now
reported are independently confirmed,”
concludes the Feb. 19 editorial.

What risks being lost in all this is what
the experiments seem to be illustrating.
Says Temin: “They are a very interesting
set of reports, indicating a possibly new
phenomenon. The most exciting interpre-
tation is that they may be an example of a
different sort of genetic influence, but it is
also possible that they may have just dis-
covered something new about cellular
immunology.” While the experiments ap-
pear to be explainable in terms of an influ-
ence of RNA viruses on DNA content —a
system that would push aside random mu-
tations as the only natural means of alter-
ing DNA —they are not a direct test of that
model, Temin cautions. “Right now we just
have a phenomenon,” he says, “and we
need to confirm that the phenomenon
exists.” If it indeed exists, he continues,
then it remains to be determined if it is a
function of genetics or of immunology.

Other researchers are already trying
similar experiments. According to Gor-
czynski, one group at the facility where
Steele now works repeated the first exper-
iments, but used different cells in the test
for responsiveness to the foreign antigens
and concluded that the results could not
be reproduced. In another set of experi-
ments, researchers at Portland State Uni-
versity Medical School are using a similar
approach but looking directly at the ani-
mal’s ability to make a specific antibody
instead of the more indirect cellular re-
sponse used by Gorczynski and Steele.

Among the questions raised by Gor-
czynski and Steele’s work, says researcher
Gerrie A. Leslie, who is conducting these
experiments with Anwyl Cooper-Willis
and Joan Olson, is exactly what is being
transmitted to the offspring. It is possible,
he says, that the antigen itself has found its
way into the germ cells and has induced
the tolerance response without actually
altering the genome. Noting that the per-
centage of tolerant individuals decreases
with each generation, Gorczynski agrees
with this possibility and adds that it is also
possible that the rRNA virus has been in-
corporated into the germ cells but not into
the genome or that the tolerant message
requires more than one gene to become
stably integrated. All of these possibilities
require further experimentation, Leslie
stresses, and he eschews the Lamarckian
overtones that he fears may prevent scien-
tists from addressing the central question
of the research. “I'm not convinced that
inheritance like this occurs,” he says, “but
we can't just ignore the experiments. We
have to do something rather than stick our
heads in the sand and deny that the results
exist.” O
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CALIFORNIA INSECTS—|Jerry A. Powell and
Charles L. Hogue. About 600 insect species of the
most common and interesting kinds were selected
from among 28,000 species. Smaller, more obscure
groups are characterized at the family level. More
conspicuous insects and those of importance to man
are treated in more detail with representative
species or genera. Discusses the biology, natural
history and diagnostic features of each with illus-
trations. U of Cal Pr, 1980, 388 p., color/b&w illus.,
drawings by Charles L. Hogue, $15.95, paper; $7.95.

THE CREATIVE KID’S GUIDE TO HOME
COMPUTERS: Super Games and Projects
to Do with Your Home Computer — Fred
D’lgnazio. For kids of all ages who want to create
their own fantastic games and projects using today’s
wide variety of programmable home computers.
Doubleday, 198I, 130 p., illus., $9.95.

GLOBAL SIGNPOSTS TO THE 2Iist
CENTURY — John A. Loraine, foreword by Lord
Avebury. Focuses on those issues and forces that will
shape the world of the year 2000 —energy, nuclear
proliferation, food supply and population. U of Wash
Pr, 1980, 234 p., $20.

GREAT EXPECTATIONS: America and the
Baby Boom Generation— Landon Y. jones. Ex-
plores what the baby boom is doing to America and
to itself. “Not strictly a social history nor is it de-
mography or psychohistory, though elements of all
three are present.” The author calls it a generational
biography. “It looks at history through the window
of asingle generation as it ages.” Coward, 1980, 380
p.. $15.95.

THE GUINNESS BOOK OF MOUNTAINS
& MOUNTAINEERING: Facts & Feats—Ed-
ward Pyatt. Geological and scientific information
about the mountain ranges and an overview of the
role mountains have played in human history intro-
duce this volume. Then it takes off on a detailed,
continent-by-continent tour of mountainous re-
gions through a worldwide gazetteer, organized by
countries and ranges. Guinness (Sterling), 1980, 256
p., color/ b&w illus., $19.95.

HOW TO BE YOUR OWN POWER COM-
PANY —Jim Cullen with J. O. Bugental. A guide to
low-voltage technology and the many alternatives
for electrical power in your home. Provides a step-
by-step procedure for the design and installation of a
12-volt DC electrical system that the author says is
economical, safe and highly efficient. Van Nos
Reinhold, 1980, 142 p., illus., drawings by Gary Ver-
rall, $16.95, paper, $10.95.

AN IMAGINED WORLD: A Story of Scien-
tific Discovery — June Goodfield. This book is
about the process of science. “Discovery in science
is the culmination of a long series of complicated
processes whose end point may not be perceived, or
indeed appreciated, by the people who initiate
them.” Tells the story of five years in the lives of Dr.
Anna Brito and her team of dedicated colleagues at a
cancer research institute in New York City. Presents
the process of discovery in all its agony, uncertainty
and joy. Har-Row, 1981, 240 p., $12.95.

IN THE BEGINNING — Isaac Asimov. Consid-
ers verses of the Bible line by line and word by word;
discusses the content and meaning and compares
them with the scientific view that pertains to the
biblical passage. Concentrates on the first eleven
chapters of Genesis. Crown, 1981, 234 p., $10.95.

LUCY: The Beginnings of Humankind —
Donald C. Johanson and Maitland A. Edey. Unfolds
the story of Johanson’s discovery of Lucy — the
oldest, most complete, best-preserved skeleton of
any erect-walking human ancestor ever found. Re-
veals the controversial change Lucy makes in our
view of human origins and provides a vivid, behind-
the-scenes account of the history of paleoan-
thropology. S&S, 1981, 409 p., color/b&w illus.,
$16.95.

OUR ENERGY: Regaining Control—Marc H.
Ross and Robert H. Williams. A strategy for eco-
nomic revival through redesign in energy use. Inves-
tigates critical areas such as the trends in material
consumption, the basic economics of improvements
in energy use, the nation’s present energy course
and the reasons for the rapid rises in energy costs.
Focuses on improving the efficiency of energy use by
fostering a variety of approaches to conserving fuel,
instead of utilizing only a handful of energy supply
technologies. McGraw, 1981, 354 p., charts and
graphs, $16.95.

SOLAR ENERGY HANDBOOK — Jan F
Kreider and Frank Kreith. Presents the current data
and procedures needed for the assessment and de-
sign of solar energy systems. Emphasizes application
rather than theory. McGraw, 198I, 1099 p., illus.,
$49.50.

STORIES ABOUT BIRDS AND BIRD
WATCHES: From Bird Watcher’s Digest —
Mary Beacom Bowers, Ed., foreword by Roger Tory
Peterson. Accounts that originally appeared in the
Bird Watcher’s Digest of the birds people watch and
the people who watch them. Atheneum, 1981, 234
p.. drawings by Bob Hines, $12.95.

VENOMOUS REPTILES—Sherman A. Minton,
Jr. and Madge Rutherford Minton. A summary of
scientific knowledge about poisonous snakes and
lizards and their venoms. Gives a glimpse of the
intricate ways in which the mystique of venomous
reptiles has been woven into the fabric of human
culture. Scribner, rev. ed., 1980, 308 p., illus., $13.95.

POSTERS -

SLIDES

Voyager has done it again! We now
have two beautiful full-color posters of
everyone's favorite planet, Saturn! One
shows only Saturn; the other is a mon-
tage showing the ringed planet and six
of its moons.

We are also offering a set of ten
slides from the Voyager-Saturn en-
counter.

O Enclosed is $4.50 prepaid for both
posters.
O Enclosed is $5.00 prepaid for set of
10 slides.
Add $1.00 for our complete catalogs.
Foreign orders add $1.00 postage.
DEPT. SN
Hansen Planetarium
15 South State Street
Salt Lake City, Utah 84111
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