GRAPHIC VISUAL CONTROL)

You Get Things Done Better And Faster

The BOARDMASTER saves time,
cuts costs and prevents errors. You
see what is happening. Shows facts
at eye level. For Production, Sched-
uling, Inventory, Sales, Traffic, Etc.

Simple to operate. Write on cards,
post on board. Fully flexible. Million
in use. Price $49.50 with cards.
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Doctors Trim 2 Inches
Off Flabby Waists!

German doctors at the famous Max-Planck Institute
have discovered an Instant-workout method that can
reduce waistlines in 30 days. Called ‘“‘Isometric Con-
tractions,” one 60-second daily workout can reduce
waistline fast. 10 simple exercises can put the whole
family in shape fast. No sweat, strain or tiring repe-
titions. Acclaimed Internationally by physiologists,
coaches, athletes. Results guaranteed. Free, lllustrated
information.  Write AWARD-WINNING ISOMETRICS,
37 Centuck Station, Yonkers, N. Y. 10710.

BOOK ORDER SERVICE

For the convenient purchase of any U.S. book
in print you may avail yourself of Science
News Book Order Service, 1719 N. St., N.W.,
Washington, D. C. 20036. We pay postage.
25¢ handling charge if price is less than $2.00.
Regular retail prices on all books.
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With artificial satellites already launched and
space travel almost a reality, astronomy has
become today's fastest growing hobby.
Exploring the skies with a telescope is a
relaxing diversion for father and son alike.
UNITRON’s handbook contains full-page
illustrated articles on astronomy, observing,
telescopes and accessories. Itis of interest
to both beginners and advanced amateurs.

CONTENTS INCLUDE:

Observing the sun, moon, planets and wonders of the sky o
Constellation map o Hints for observers  Glossary of telescope
terms o How to choose a telescope o Astrophotography
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IMMUNOLOGY

I_\lﬁ@ens vs. antihodies

Biologists and chemists take different roads toward
an understanding of the mechanism that fights disease

by Christopher Weathersbee

An animal may be floored once by
a germ such as the one that causes
chicken pox, but on later contact take
no notice at all. It has become immune.

Everyone knows it happens. What
nobody really knows is how. If the
immune response were fully understood
it might be better controlled. Existing
vaccines could be improved and new
vaccines could be developed. Allergies
and transplant rejection reactions, both
immune response, might be conquered.

The difficulty in studying immune
response is that the action takes place
on the molecular level. There is no
way to watch it happen. All a research-
er can do is look at the aftermath
and try to deduce what went on.

The same evidence can mean differ-
ent things to different people. From
the data available there have grown up
two divergent theories of immune re-
sponse, both zealously defended.

Any theory of immune response
must explain two salient features of
the process. The first is sensitization.
Upon the first exposure to a germ or
other antigen, several days may be
required before an individual achieves
peak production of antibodies.

On subsequent exposure, however,
the body appears to remember the
first trial and is ready to produce the
appropriate antibody. This secondary
response is fast and massive, often
peaking within a few hours.

Also in need of explanation is the
extraordinary specificity of the immune
reaction. All data so far obtained sup-
port the idea that each antibody is
good for only one antigen and each
antigen stimulates the production of
only one antibody. The body may re-
member exposure to one flu virus yet
be unprepared for the virus’ first cousin.

One of the two basic theories of
immunity takes the chemical approach,
the other a more biological approach.
The chemical theory, called the tem-
plate theory, received much attention
two or three years ago, with much of
the work being done in England. The
biological or clonal theory, sometimes
also called the selective theory, recently
has achieved some ascendency, possi-
bly because of the increasing work being
done in genetics.

The two leading proponents of the
template theory are physical chemist
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Linus Pauling of the University of
California and protein chemist Felix
Haurowitz of the University of Indiana.
They theorize that an antigen, be it
virus, bacterium, poorly matched blood
cell, organic chemical toxin, or what-
ever foreign macromolecule, makes its
way into the bloodstream and encoun-
ters a form of white blood cell called
a leukocyte which absorbs it.

Like all nuclei, the nucleus of the
leukocyte contains strands of deoxy-
ribonucleic acid (DNA) bearing genes.
In the normal operation of the nucleus
certain of these genes are inactive. Cer-
tain others serve as templates for the
building of molecules of messenger
ribonucleic acid (mRNA). The mRNA
migrates out of the nucleus into the
cytoplasm of the cell, where it attaches
itself to a kind of cellular workbench
called a ribosome. There it serves in
its turn as a template for the construc-
tion of protein molecules. Each gene
makes a specific form of mRNA, and
each mRNA makes a specific protein.
In this way the function of the cell and
ultimately of the whole organism is
controlled by the gene.

The chemists hold that the antigen
particle absorbed by the leukocyte
somehow takes the place of the mRNA
produced by the genes. The antigen
serves as the specific mold for its own
antibodies, which pass into the blood-
stream to combine with and neutralize
any antigen still at large.

Later modifications of the theory
postulate an essential role for large
amoeba-like cells called macrophages.
These engulf the antigen particles,
break them into fragments, and pass
the fragments on to leukocytes. Leuko-
cytes have been shown in time-lapse
microphotographs to crowd around
macrophages. The larger cells appear
to form tubular connections with the
leukocytes, and material is seen flowing
from macrophage to leukocyte.

The biologists declare that the theory
jibes not at all with modern concepts
of genetic action. Antibodies are pro-
teins and all protein patterns, they say,
must be read off DNA by mRNA. How
can an antigen usurp the role of both
gene and mRNA without raising the
possibility of cellular anarchy? And by
what mechanism is secondary response
achieved under the template theory?
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An answer to both these questions
has been suggested by Dr. Brigitte
Askonas of the National Institute for
Medical Research in London and more
or less independently by a team at
California Institute of Technology un-
der Dr. Justine Garvey. These workers
noticed that antigen fragments, by
themselves often not antigenic, can be
found in the body joined to a form
of RNA. Tiny amounts of these com-
plexes persist, apparently indefinitely.

The hypothesis is that the macro-
phage synthesizes the RNA and com-
bines it with the antigen fragments
before passing the complex to the leuko-
cytes. The leukocytes behave as if the
RNA-antigen molecule were its own
mRNA. After the primary response is
over, small amounts of the complex
are stored, possibly in the liver. An-
other exposure to the same antigen re-
leases these molecules, which then act
as super antigens, stimulating the faster,
more massive secondary response.

The biologists are far from satisfied.

They still smell heresy: interference
with the role of the gene.

Sir F. M. Burnet of the Hall Insti-
tute in Melbourne, Australia, and Sir
Peter Medawar of the NIMR in Lon-
don won a biology and medicine Nobel
Prize in 1960 for developing the alter-
native clonal theory. Dr. Joshua Leder-
berg of Stanford University is among
its leading American proponents.

The clonal theory rests on the belief
that the bloodstream contains a vast
variety of leukocytes. For every possi-
ble antigen there is a small group of
leukocytes bearing the necessary active
genes for the production of an appro-
priate antibody.

An incoming antigen floats in the
bloodstream until it runs across one of
these appropriate leukocytes. The meet-
ing stimulates intensive cell division by
the leukocyte until a group, or clone,
of daughter cells is formed; it proceeds
to grind out the needed antibody.

A residue of the daughter cells re-
mains after primary response. This resi-

due makes subsequent recognition of
the antigen more likely, thus faster.

This theory meets the requirements
of genetics. The DNA is indeed the
source of the antibody’s design. The
clonal theory in fact has held the in-
side track for a while because of its
agreement with genetics. But it faces
its own contradiction, and a large one.
There are millions of naturally occur-
ring proteins which could be antigenic
to a given organism. There are millions
more synthetic antigens possible, and
some already have been proved able
to induce immune response. How can
an organism afford to be ready for all
of them?

Genetic capacity is after all finite,
even if vast. With all the great and
small machinery of the body to control,
how can so much of this capacity be
given over to defenses with an extreme-
ly low likelihood of ever being used?

There has got to be a better explana-
tion than either theory. The best an-
swer may well lie between the two.
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HERBS AND SPICES; Edible and Poisonous
Wild Plants; Medicinal Plants. Comprehensive
lists. LEW’'S, 2510 Van Ness Avenue, San
Francisco, Calif. 94109

CAMPS

CAMP BIOTA—Six weeks exciting fun and
knowledge. Boys 9-14. Natural science for ac-
ademically talented. Lake, cabins. Survival,
creative indigenous crafts, canoeing, fishing,
i ing, archery, riflery, riding. Professional
A.C.A. Nashville 615-766-2494. Dr. and
Mrs. Forrest N. Evans, Joelton, Tennessee 37080.

BECKET ADVENTURES, boys, 13-15. 612 week
program including canoe trip down Connecti-
cut River collecting data for water llution
report. Unique summer stimulates learning:
geography, conservation, camping, survival
skills. Write: JOHN E. WOLTER, HEADMASTER,
BECKET ACADEMY, EAST HADDAM, CONNEC-
TICUT 06423.

CAMP HIGHLANDER. Highlands, N.C. in Blue
Ridge Mountains. Highest camp in eastern
U.S. Coed, ages 6-17. 4, 5 or 9-week sessions.
Riding, canoeing, water-skiing, sailing, riflery,
tennis, baton twirling, and wilderness camp.
Private lake. Cabins. Academic work optional.
Owned by Pine Crest School. Write Larry E.
Pedicord, Administrator, c/o Pine Crest Camps,
Fort Lauderdale, Florida 33308.

BOSTON UNIVERSITY SARGENT CAMP. Coed,
8-16. 6 weeks. Private lake, varied program.
Special conservation group. University spon-
ﬁorﬁd 3§4d58 supervised. RFD #2, Peterborough,
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PETS & TROPICAL FISH . . . Live Seahorses,
marine specimens, aquarium supplies. lllus-
trated catalog 15c. Marine, Box 248-106, Dania,
Florida 33004.

LUMINOUS SCIENCE KIT. Makes light re-
sembling firefly; deep sea creatures. $2.50—
Write for literature Varniton, Box 433, N. Palm
Springs, Calif. 92258.

FAIRCHILD SEQUENCE CAMERA $75.00. Cost

government $650.00. Send 25c for our surglus

optics-electronics 82 page catalog. Meshna,
ahant, Mass. 01908.

PERPETUAL MOTION JOURNAL. Sample 25c.
Handbook and 4 Journals $2.25. Free subscrip-
tion if you let us publish your attack on our
MOLECULAR THERMODYNAMIC TWIN TOWER
ENTROPY REVERSAL FREE POWER CONCEPT.
1616 Compton R-200, St. Louis, Mo. 63104.

PLASTIC BINDERS—Bind 25-100 page reports,
resumes, theses, etc., WITHOUT staples (no
equipment needed). I-fight colors, easy to use.
Send $1.00 for eight samples, catalog sheets,
prices. Complete line covers, plain or im-
printed. INKWELL PRINTING, 1220 Hertel,
Buffalo, N.Y. 14216.

WORLD’S MOST AMAZING PLANTS lure, catch,
eat live insects. Science study Plant Oddities
Collection has 3 large Venus's F'Iay Trap bulbs,
1 Miniature Huntsman’s Horn, 1 Purple Pitcher
Plant, growing material, culture directions $4
{)pd. 6 Venus’s bulbs $§. Germination guaran-
eed. |llustrated brochure describes many Plant
Oddities Experiment Sets, school rates 25c.
Armstrong Associates, Box 127 S, Basking
Ridge, N.J. 07920.

PERSONALS

COMPLETE GUIDE United States Civil Service
Jobs—tells How, Where, What, 112 pages. Rush
$2.98. Money back guarantee. STAYDRYSN,
Whitestone, N.Y. 11357,

THE FUTURIST, published bimonthly by World
Future Society, reports scientists’ forecasts for
coming decades. Subscription: $5 yearly. Box
10928c5- > Twentieth Street Station, Washington,

MONEY—SPARE TIME OPPORTUNITY. WE PAY
CASH FOR NOTHING but your opinions, writ-
ten from home, about samples of our clients’
Rroducts. Nothing to sell, canvass or learn.

O SKILLS. NO PERIENCE. Just honesty.
Details from: RESEARCH 669, Mineola, N. Y.
11502. Dept. LE-21-A.

COUNSELORS: CAMP ZAKELO, Harrison, Me.
(Boys 8-15). Counselors (over 31) for electron-
ics, radio station, ham radio. Teacher-Coaches
for athletics; sailing; crew (4 oar shells); print-
53% éllgot, secheta agd RkeI . Nurse. Director,

inton Road, Brookline, Mass. (617—
LO 6-6200). ’ ¢

LIQUID PLASTICS

CASTOLITE LIQUID PLASTIC pours like water
and hardens like glass without heat. Clear,
Colors. Embed real flowers, butterflies, photos,
coins. Also New moulding formulas for per-
fect reproductions. lllustrated booklet shows
How. Send 25c—Dept. 68-130D/2. CASTOLITE,
Woodstock, Illinois 60098.

SCHOOLS

SPECIAL SUMMER SCIENCE WORKSHOP. June
23-Aug. 10. Coed, 14-18. Boarding & Day. Un-
usual opportunity to participate in actual re-
search. Advanced study, review of h.s. sub-
ects. Sports, trips. Write: J. Adams, Cam-
ridge School of Weston, Massachusetts 02193.

EMPLOYMENT OPPORTUNITIES

UNIVERSITY COLLEGE OF TOWNSVILLE

PROFESSOR OF TROPICAL VETERINARY
SCIENCE

The University of Queensland invites applica-
tions for the position of Professor of Tropical
Veterinary Science at the University College of
Townsville. Applicants should hold 'a degree in
Veterinary Science, should possess adequate
research and administrative experience and
should have made a significant contribution
in Veterinary Science. A keen interest in, as
well as appro?nate qualifications for, the
development of research and post-graduate
tea%hlrg in tropical Veterinary studies is es-
sential.

The University College of Townsville will be-
come an autonomous University in 1970. It
was established in 1961 as a regional college of
the University of Queensland and is giving
special emphasis to tropical studies.

The salary for the Professor is $A12,000 per
annum.

The University provides Superannuation simi-
lar to F.S.S.U., Housing Assistance, Study Leave
and Travel Grants.

Additional information and application forms
will be supplied upon request to the Registrar,
University of Queensland, St. Lucia, Brisbane,
4067. Applications close on 31st May.

C. J. CONNELL, Registrar
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