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BIG BOOM & FLASH CANNON
Perfectly safe giant noisemaker
for sports, games, the 4th and
just plain fun produces bril-
liant flash and loud bang.
Completely harmless—no gun
powder, matches or recoil.
Easily operated. Beautiful re-
production of regular Army
60 MM cannon in hefty cast iron.

“Ammo”’
Bangsite combined with water in cannon producing harm-

is pulverized

less gas. Cannot be ignited by hottest flame or heaviest,
concussion. Incl. ammo for 200 shot%, instr. Wt. 214 1bs.
Stock No. 70,898 $5. 75 Ppd.
EXTRA AMMO (About 400 Shots)

P41,005Q $1.00 Ppd.

Stock No.
Games of Logic For Thinkers!
WFF'N PROOF

Exciting as poker, complex as chess.

. If you think learning
try WFEF'N PROOF
brain-to-brain combat! 21 games of
¢ progressive difficulty. Starts with simple
ames mastered hy some 6-year-olds,
ends with subtle logic to challenge professional logicians.
%" x 5%” case contains Ilogic cubes, playing ma:s,
timer and 224 page Inst. book.

Stock No. 60,525Q $6.00 Ppd.
WFF'N PROOF LQUATIONS. 5 games for grades 1-12
Stock No. 60,526Q-__ - ________ $3.00 Ppd.

CRYSTAL-GRO NG KIT

Do a crystallography project illus-
trated with large beautiful crystals
you grow yourself. Kit includes the
book ‘‘Crystals and Crystal Grow-
ing’’ and a generous supply of the
chemicals you need to grow large
display crystals of potassium alumi-
num sulfate (clear), potassium chromium sulfate (pur-
ple), potassium sodium tartrate (clear), nickel sulfate
hexahydrate (blue-green) or heptahydrate (green), po-
tasslum ferricyanide (red), and copper acetate (blue-

Stock No. 70,3360 ----$9.50 Ppd.

GIANT WEATHER BALLOONS
Create a neighborhood sensation.
Great backyard fun. Exciting
beach attraction. Blow up with
vacuum cleaner or auto air hose.
Sturdy enough for hard play; all
other uses. Filled with helium
(available locally) use balloons
high in the sky to attract crowds,
advertise store sales, announce
fair openings, etc. Amateur mete-
orologists use balloons to measure
¢loud height, wind speed, temperature, pressure, humid-
ity at various heights. I’hgtographers can utilize for low-
cost aerial photos. Heavy duty neoprene.

2 T Y % "Dia $2.00 Ppd.

$7.00 Ppd.

WOODEN SOLID PUZZLES
12 Different puzzles that will u
stimulate your ability to think
and reason. Here is a fasci-
nating assortment of wood puz-
zles that will provide hours of
pleasure. Twelve different puz-
zles, animals, and geometric
forms to take apart and reas-
semble, give a chance for all
the family, young and old, to test skill,

patience and,
best of all, to stimulate ability to think and reason.

Stock No. 70,2050 oo oomeooomoee .$3.00 Ppd.
NEW WORKING MODEL DIGITAL COMPUTER

Actual Miniature Version of
Giant Electronic Brains

Fascinating new see-through model
computer actually solves problems,
teaches computer fundamentals.

Adds, subtracts, multiplies, shifts,
complements, carries, memorizes,
sequences. Attractively colored rigid
assembled. 12" x 3%"” x 4%"”. Incl.
) assembly  diagrams, 32-page instruction
book covering operation, computer language (binary
svstem) programming, problems and 15 experiments.
Stock No. 70,683Q $5.98 Ppd.

Detailed Programnnng Booklet TFor Experiments
Stock No. 9080Q (50 Pages) $1.00 Ppd.

‘FISH’ WITH A WAR SURPLUS MAGNET

Go Treasure Hunting
on the Bottom

Great idea! Fascinating fun and sometimes
tremendously profitable! Tie a line to our
5-1b. Magnet—drop it overboard in bhay, lake,
river or ocean. Troll it along the bottom—
your ‘‘treasure’’ haul can he outhoard motors,
anchors, ﬂchmg tackle, all Kkinds of metal
valuahles. 5-1b. Magnet is war surplus

nico V Type. Govt. cost $50. Lifts over 150 Ibs. on
land—much greater weights under water.

Stock No. 7v,571Q—>5ln. Magnet ___________ $12.50 Ppd.
Stock No. 70,570Q—3'/2-1b. size . _________ $ 8.75 Ppd.

Order by Stock No.—Send Check or M.0. Shipment
same day received—Satisfaction or money back.

TEACHER? .AV{rite__fmbEducatmml Catalog Q-2

., Barring

MAIL COUPON for FREE CATALOG “Q”
i

counts, compares,
plastic parts easily
step-hy-step

EDMUND SCIENTIFIC CO.
Barrington, New Jersey 08007
Completely new 1967 Edition 148
pages. Nearly 4500 BARGAINS.
Please Rush Free Catalog “Q”
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Address.
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it possible for lamprey eels, also origi-
nally from the Atlantic Ocean, to find
their way into the upper Lakes where
they multiplied rapidly while feeding

Interior

Alewife: smelly nuisance on shore.

on the juicy lake trout and whitefish
they found there.

As the eels grew fat and ever more
the populations of trout

numerous,

Interior

Lamprey and dinner—a whitefish.

and other desirable fish rapidly drop-
ped to near zero.

This, then, paved the way for the
alewives. With the alewife-eating trout
out of the way, the little—nine inches
at most—alewives had essentially free
run of the Lakes. Even the voracious
lampreys found them too small for a
satisfying meal and so left them alone
to multiply.

Today, Greenwood estimates, there
are several billion pounds of alewives
in Lake Michigan alone. They have be-
come the basis of a booming fishing
industry which sells them for pet food
and fish meal to processing plants
that have set up along the Lake.

They have also become an annual
nuisance, he notes, when they die after
spawning. The city of Milwaukee has,
for example, had to hire a commercial
fisherman to do nothing but clean up
the dead alewives from its lakefront.

This year’s unusually large numbers
of dead alewives simply attests to the
especially successful hatch of alewife
eggs observed by limnologists three
years ago . . . the length of a typical
alewife’s life-span.

Besides its dual role as nuisance
and profit-making industrial fish, the
alewife is now slated for a third role—
that of helping to restore some sem-
blance of the natural ecological balance
of fish in the Great Lakes.

The State of Michigan, Greenwood
says, has been stocking Lakes Superior
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and Michigan with lake trout and Boho
salmon from the Pacific Coast. These
fish, it is hoped, will eat the plentiful
alewives and grow to provide fun and
food for sport and commercial fisher-
men.

Success of the salmon and trout-
raising program rests on the previous
success of an anti-lamprey program.
The eels, which would regard a salmon
or trout as 24 hours worth of food,
have been successfully controlled in
Lake Superior and are on their way
out in Lake Michigan, according to
Greenwood.

Their demise has been largely due
to use of a chemical lampricide placed
in the streams where the eels lay their
eggs. The chemical, discovered in 1957,
kills the lampreys but not fish. Electric
weirs have also been used to keep the
eels from their spawning grounds. The
chemical is now slated for use in the
streams around Lake Huron, to rid
the upper Lakes of lampreys.

THALIDOMIDE
A Clue to the Mechanism

Until German scientists reported in
1961 that 150 deformed infants—lack-
ing developed arms and legs—had been
born to women taking thalidomide dur-
ing early pregnancy, the sedative was
not a suspected teratogen. And because
the details of its behavior in the body
were poorly understood—as is the case
with many drugs—scientists could not
have predicted its interference with
normal embryonic growth.

And so, with the hope of coming
up with a measure for predicting which,
other drugs might also produce gross
abnormalities in unborn infants, investi-
gators set to work to clarify the mech-
anism of thalidomide’s behavior at the
molecular level. Their goal was to find
out exactly how thalidomide works
chemically; how its molecules combine
with or interfere with chemical activities
in living organisms.

Thalidomide is made up of three
molecular rings. And, the design or
structure of its third ring resembles the
molecular design of a substance called
glutamic acid—a naturally occurring
amino acid present in all completed pro-
teins. Because of this resemblance,
some researchers concluded that thalid-
omide interferes with the metabolism
of glutamate—a salt of glutamic acid
implicated in the manufacture of nucleic
acids. Presumably thalidomide caused
deformities by blocking the synthesis of
certain of these acids in cells which
would eventually develop into limbs.

As a result of this conclusion, sus-
picion was cast on the safety of other
compounds containing molecular struc-
tures similar to glutamate. A variety of
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such drugs—otherwise unrelated—have
been called into question.

However, new work indicates that
the theory that thalidomide acts through
glutamic acid won’t stand up. Scientists
at the National Institutes of Health,
Bethesda, Md., now propose another
explanation for thalidomide’s behavior,
and they suggest that, on the basis of
their theory, it should be possible to
spot other drugs that may cause de-
formed infants.

In studies with rabbits and rats,
Drs. Herbert Schumacher, David A.
Blake and James R. Gillette studied the
toxicity of an analogue of thalidomide
—a similar compound, but one without
the third of its three rings. “Because
this third ring is missing, this other
compound cannot be metabolically
changed to a glutamate derivative,” Dr.
Gillette says, “but the new drug is just
as toxic to embryos as thalidomide it-
self.”

The investigators suggest that tha-
lidomide acts either directly on the fetus
by invading its cells and irreversibly
altering cell components such as DNA

AMA CONVENTION

and RNA which are directly involved
in the transmission of genetic informa-
tion. Or, it may act on some kind of
“organizer” substances which theoreti-
cally determine why specific cells be-
come primordial for certain organs—
in this case, limbs.

In either case, new evidence con-
tradicts the view that thalidomide pro-
duces abnormalities by interfering with
glutamate. Its mechanism of action is
more direct.

The NIH team suggests the major
mechanism for teratogenesis by chemi-
cally unstable drugs such as thalidomide
is through a process called acylation. In
this process, a drug crosses the fetal
barrier by dissolving in the lipids or
fats in the barrier membrane and, be-
cause of its chemical instability, is able
to react directly with genetic material in
the fetal cells.

What this means, though other mech-
anisms may still be found, is that care-
ful studies for possible teratogenic ef-
fects should be made on any drug that
turns out to be both lipid soluble and
chemically unstable.

Cholesterol Study Sparks FDA Policy Review

Nondairy shortening and vegetable
oil makers are fond of the words “poly-
unsaturated fats,” and of using them
to fight the dairy and animal food in-
dustries in the battle for cholesterol-
conscious customers. They would like
as well to list the proportions of kinds
of fats in their products, but the Food
and Drug Administration banned that
16 months ago. FDA said it would
imply an unproved health claim which
might cause people to start trying to
treat themselves for real or imagined
heart ailments.

Last week, however, results were re-
leased of a study that is already caus-
ing FDA Commissioner James L. God-
dard to reconsider his agency’s stand,
and to wonder whether a food’s satu-
rated fat level isn’t information that con-
sumers—particularly heart patients—
ought to have. His decision was ex-
pected to be announced by the end of
this week.

The cause of the FDA’s possible
about-face was not even a major effort.
Though it took more than two years,
cost $3.5 million and involved 2,400
subjects, the team of medical investi-
gators who ran the study is adamant
that it is only preliminary. In fact the
doctors won’t be happy with anything
short of a study of up to 68,000 sub-
jects, which could cost $50 million.

The preliminary study, which was
carried out only to see if a larger one
could feasibly be made, was reported
to the American Medical Association

meeting in Atlantic City last week by
a team headed by Dr. E. Cowles
Andrus of Johns Hopkins University.
Ironically, he was standing in for study
head Dr. Irvine H. Page of the Cleve-
land Clinic Foundation, who was re-
covering from a heart attack suffered
the week before.

The investigation’s subjects, all males
between 45 and 54, included residents
of Baltimore, Boston, Chicago, Min-
neapolis-St. Paul and Oakland, Calif.,
as well as institutionalized men from
the Faribault, Minn., State School and
Hospital. Some of the subjects lived
on a normal American diet, while the
rest received a custom-made diet of
foods with controlled fat content. The
study was double-blind, in which
none of the subjects knew which of
them were on which diet.

The key result reported was a 13.6
percent reduction in serum cholesterol
in the group on the experimental diet.
This diet’s major feature was a reduc-
tion in foods containing saturated fats
and cholesterol, and an increase in in-
take of polyunsaturated fats. An ab-
solute reduction in fats of all kinds
was not involved.

Cholesterol is one—but not the
only—body lipid thought to be associ-
ated with heart disease. It apparently
collects on the walls of the blood ves-
sels, thickening and stiffening them
while creating strain on the heart and
circulatory system.

The feasibility study was never in-

tended to answer the question of
whether low-fat diets would prevent
heart attacks, Dr. Andrus emphasized.
The study was too small. In recom-
mending the larger study he pointed
out that there is “overwhelming evi-
dence that the incidence of coronary
disease is strongly associated with serum
cholesterol level and that this can be
safely lowered by modification of the
usual American diet in ways that are
acceptable to large numbers of people.”

HEALTH PHYSICS

TV Radiation Assessed

X-rays emitted from color TV sets
are no longer an easily dismissable
problem.

Defective sets contribute to the total
genetic radiation dose of the popula-
tion, as well as causing possible cornea
damage, such as cataracts, to viewers.

Children crawling under the badly
designed console could be over-exposed
to X-rays, since the harmful beam is
directed downward. However, any
floor strong enough to support a color
TV set would have sufficient matter
to absorb all the radiation, so there
would be no hazard to anyone in a
basement beneath it.

Dr. Harold Stewart, director of the
X-ray exposure laboratory of the Pub-
lic Health Service’s National Center
for Radiological Health warned, at a
Conference on Radiological Health
in Washington last week, of the
possibility of slight mutations to per-
sons exposed to a direct beam for a
certain number of hours, though he
was unable to be more precise.

Dr. Stewart found no significant X-
ray emission from color TV sets tested
in late 1966. Recent inspection of color
TV’s, however, showed radiation from
some shunt voltage regulators, which
direct the high voltage necessary to
center the picture tube’s electron beam.

General Electric Co., which produced
the color TV assemblies in question is
now exchanging the regulator tubes
causing the trouble with another, non-
harmful type. The danger of excessive
radiation was first found by GE health
physicists in routine tests of occupa-
tional hazards.

Some of the defective regulator tubes
emitted as much as eight roentgens an
hour in a downward and slightly for-
ward direction, Dr. Stewart said. The
National Council on Radiation Protec-
tion has set a limit of one-half a milli-
roentgen per hour at two inches.

Although only GE color TV sets
with a K-C chassis and 6EF4 or 6LC6
regulator tubes have so far been de-
clared as defective, the Public Health
Service is testing 20 models of color
TV from various manufacturers.

1 July 1967 / Vol. 92 / SCIENCE NEWS 11



