How radio galaxies
got their fluxes

Some leopards have spots. Some
leopards are solid black (and misnamed
panthers). Some galaxies are strong radio
sources. Other galaxies can't be detected
in radio. How do leopards get their spots?
How do galaxies get their radio gen-
erators? This is a Just-So story (and it’s a
gasser). For leopards the answer is cer-
tainly: genetics. For galaxies the answer
appears to be: environment.

Such is the conclusion being drawn —
about galaxies, not leopards —after a sur-
vey of spatially isolated galaxies by as-
tronomers Mark T. Adams of the University
of Arizona, Eric B. Jensen of Rice Univer-
sity in Houston and John T. Stocke of the
University of California at Los Angeles.
This group made a survey of a sample of
isolated galaxies picked out of the
catalogue drawn up by the late Fritz
Zwicky.

Isolation was defined as being at least 20
galaxy diameters away from any other
galaxy that had a diameter between four
times larger than and four times smaller
than the galaxy being defined. Most
galaxies tend to live in clusters and are
much closer together than this. These iso-
lates amount to about three percent of all
galaxies, but their isolation, as defined
here, means that they probably have not
had a close encounter or interaction with
another galaxy for at least four billion
years.

The sample chosen included 120 ellipti-
cal (and class S0) galaxies and 440 spirals.
The 300-foot radiotelescope at the Na-
tional Radio Astronomy Observatory was

used to search for spectrally continuous
radio emanations from them. None of the
sample turn out to be strong radio
sources. Only one elliptical was detected
at all, where ten might have been ex-
pected. A similar ten-to-one deficiency
was found for the spirals. Details of the
survey appear in the August ASTRONOMI-
CAL JOURNAL.

The observers were expecting this sort
of result. It has long been known that the
strongest radio sources among galaxies
tend to be in large and dense clusters.
Taking all this together leads to a theory of
what makes a strong radio galaxy, namely
infalling gas. The physical mechanism by
which infalling gas could produce a radio
generator, given the existence of magnetic
fields, which most galaxies have, is easy to
hypothesize (alittle friction or radiation to
ionize some of the gas, some twisting
around the magnetic field, and the whole
thing can get going). The question here is
where the gas comes from.

One possible instance is during a close
encounter with another galaxy, in which
gas might be exchanged from one to
another. A second possibility is an internal
gas generator. The product of this would
be held in by the pressure of the inter-
galactic medium and the gravitational
forces generated by the presence of the
cluster. An isolated galaxy would not have
encounters, and it would not have high-
pressure surroundings to prevent its own
native gas from flowing off in a kind of
galactic wind.

The above scenarios for the production
of radio sources and the origin of the infal-
ling gas are not mutually exclusive. In
some cases they could be different ways of
looking at the same process. Further work
is underway. ]

Warning: Alcohol may be bad for your brain

Long-term alcohol use, even without
the malnutrition that often accompanies
it, is capable of destroying brain cells, says
arecent study. Long-term alcohol use de-
stroys the neurotransmitter that helps
fight anxiety and thus encourages al-
coholics to drink more and more to quell
their anxiety, says another study. Both are
reported in the Aug. 8 SCIENCE.

Numerous types of brain damage have
been observed both in chronic alcoholics
and in experimental animals exposed to
alcohol over long periods of time, but it
has not been known how much of this
damage is due to alcohol and how much to
malnutrition. Don W. Walker and his col-
leagues at the Veterans Administration
Medical Center and the University of
Florida College of Medicine in Gainesville
now have evidence that heavy alcohol use
alone (at least in rats) can destroy
neurons.

Thirty rats of the same age were divided
into three groups. One group was allowed
unrestricted access to alcohol and an
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otherwise nutritionally adequate liquid
diet. The second group was given an
identical diet except that sucrose was
substituted for the alcohol. The third
group was given unlimited access to
standard rat chow and water. After 5
months of the liquid diet and another 2
months of standard diet the brains of the
animals were analyzed.

Walker and his colleagues found a signif-
icant loss of neurons—about 18 percent—
in the brains of the rats given alcohol,
compared with rats in the other two
groups. “This study,” they conclude, “pro-
vides direct evidence that long-term
ethanol consumption, in the absence of
malnutrition, produces neuronal loss in
the central nervous system.”

Valium and related tranquilizers pro-
duce their antianxiety effects via the
neurotransmitter gamma-aminobutyric
acid (caBa) (SN:11/17/79, p. 345).J. N. Nes-
toros of McGill University in Montreal re-
ports that alcohol also counters anxiety by
increasing the effects of that same neuro-
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transmitter. In studies of anesthetized cat
brains he found that alcohol enhances the
action of caBa but not that of three other
neurotransmitters. This finding, he be-
lieves, has practical implications for al-
coholics. One of the reasons alcoholics
turn to alcohol in the first place, re-
searchers have found, is that they are anx-
ious, and alcohol relieves their anxiety.
Now Nestoros'’s research suggests that al-
cohol relieves anxiety by acting on GaBa
in their brains. Other findings, however,
have shown that long-term alcohol use, in
contrast to short-term use, decreases the
amount of caBa in the brain. It is thus
conceivable, Nestoros concludes, that as
time goes by alcoholics “are forced to use
higher amounts of ethanol in order to ob-
tain GaBa potentiation necessary to
achieve an antianxiety effect....” a

Viral genes in
human tumor DNA

Three papers, all in a row in the July 13
NATURE, present evidence that strength-
ens the link between liver cancer and
human hepatitis. A similar report, by a
fourth independent group, beat the crowd
and appeared in the February JOURNAL OF
ViroLoGy. The work, although differing in
details, all points to the same conclusion.
The genetic material of the hepatitis B
virus can be found inserted directly into
the human genetic material, the chromo-
somes, of liver cancer cells.

In animals it is clear that certain viruses
can transform normal cells into cancerous
ones. The viruses usually subvert the
healthy cell by inserting their viral genes
into the animal chromosome. Until now
only one such integration of viral bNA into
human tumor pNaA had been observed:
Epstein-Barr virus genes can be found in
the chromosomes of tumor cells from
Burkitt’s lymphoma (SN: 9/9/78, p. 180).

In the four recent reports on hepatitis B
virus, the tumor cells examined were
laboratory-grown descendants of a 1975
liver tumor from a Mozambican man with
a persistent hepatitis B infection. Those
cells, called Alexander cells or PLC/PRF/5,
produce a viral protein that, in a hepatitis
B virus, is located in the outer coat. The
investigators found evidence that several
copies of viral DNA are inserted at specific
sites in the pNA of those human tumor
cells. The groups disagree somewhat on
the number of copies. Patricia L. Marion
and co-workers at Stanford University and
in South Africa, who published the first
report, say the cells contain approxi-
mately four copies of the viral genes per
copy of human pNa. Jeffrey C. Edman,
William J. Rutter and colleagues at the
University of California at San Francisco
find evidence for at least six insertion sites
in a copy of human DNaA.

Tissue from other cancerous and nor-
mal livers has been examined by Christian
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Brechot and colleagues at the Institut
Pasteur in Paris and in the Ivory Coast.
Tumor tissue from three Ivory Coast pa-
tients contained hepatitis B viral genes
inserted into the human chromosomes.
The scientists found no hepatitis B genes
in a normal liver they used as a control.

Not only are the viral genes in at least
some tumor cells, but they seem to be
active there. In the Alexander cells, they
are responsible for producing the one de-
tectable viral protein. However, Prasanta
R. Chakraborty, David A. Shafritz and col-
leagues at Albert Einstein College of
Medicine found three different messenger
RNA molecules containing hepatitis B viral
messages. Marion and colleagues and
Edman and colleagues also observed a
variety of messenger RNA molecules
transcribed from the viral genes. Thus, the
tumor cells may make more than the one
viral protein.

While finding viral genes in human
tumor cells does not prove that hepatitis
virus causes liver cancer, it certainly
strengthens the case. The most definitive
evidence still must await methods for
growing hepatitis B virus in the laboratory,
so scientists can observe its effects more
directly. Right now, it’s as if the virus in a
murder mystery had been found holding a
gun, but only by arriving earlier at the
scene of the crime will scientists be able to
determine who pulled the trigger. ]

Whale quotas set

Though stung by the failure to establish
a ban on all commercial whaling, conser-
vationists scored minor, but important,
gains at the recently concluded 32nd
meeting of the International Whaling
Commission in Brighton, England.

Among the agreements settled on by the
24-nation body that meets yearly to decide
on the management of whales:
® 14,734 whales of all species can be taken
in 1981-82 compared with 15,871 in 1980-81.
® A three-year quota of 45 bowheads was
set for the Alaskan Eskimos, down 1 per
year from the present quota. While the
bowhead is one of the most endangered of
whale species, the Alaskan Eskimos claim
that hunting of the bowhead is a vital part
of their culture.
e A total ban was ordered on taking of
killer whales by factory ships — floating
bases to which smaller hunting ships bring
their kill for processing. The ban, which
will most affect the Soviet Union and Ja-
pan, is designed to assure that as a result
of tighter restrictions on large whales,
hunters will not decimate the smaller
species.
® A partial ban was ordered on the use of
the “cold grenade” harpoon, a move aimed
at encouraging the development of har-
poons that kill the whales more quickly
and humanely.
® A decision was made by Spain to cease
all hunting of sperm whales. O
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At long last:
Water splitting

The ability to split water has long been
the stuff of photochemists’ dreams.
Michael Graetzel's dream has come true.
Graetzel, along with colleagues at the
Ecole Polytechnique Federale in Lau-
sanne, Switzerland, has developed a sys-
tem that uses light energy to split water
into hydrogen and oxygen—stored chem-
ical energy.

In the solar energy field, “water split-
ting” is a more or less generic term that
refers to the use of light energy — as op-
posed to another form of energy such as
electricity — to generate oxygen and hy-
drogen from water. Researchers have ap-
proached this solar goal from several di-
rections: Some have attempted to mimic
nature’s water-splitting process, photo-
synthesis (SN: 8/9/80, p. 84); others, like
Graetzel, have studied water-splitting sys-
tems that are not closely related to the
photosynthetic reactions.

Graetzel's system, described at the
recent Third International Conference on
Photochemical Conversion and Storage of
Solar Energy sponsored by the Solar En-
ergy Research Institute, is the first wholly
synthetic system reported that is perfectly
catalytic — that is, all of the components
used to split water are recycled and not
sacrificed in the system. But a system sans
sacrificial agents is only one of several
necessary keys to success in developing
water-splitting systems. “Specificity and
speed also are secrets of water-splitting
systems,” Graetzel explains, “and I can as-
sure you that we have worked damn hard
on these issues over the years.”

The forward speed of a system helps to
prevent back reactions. The initial step of
most water-splitting systems is a light-
induced electron reaction. Light serves as
an electron pump, transferring an electron
from a donor molecule D to an acceptor
molecule A. Because A is reduced (gains
electrons) and D is oxidized (loses elec-
trons), the resulting A~ and D* is termed a
“redox pair.” Unless this redox pair quickly
is used to form useful products —to gen-
erate oxygen and hydrogen from water, for
example —it will “back react” to reform A
and D.

In addition to the speed of a system,
separation of the redox pair helps to re-
tard back reactions; this is where speci-
ficity comes into play. “Essentially, you
want to design a system with functional
components that will swallow up one of
the redox species and reject the other,”
Graetzel explains. And he claims to have
discovered a system that uses two types of
spherical aggregates —RuO, and Pt—that
achieved such functional specificity:
While D* and RuO, attract each other be-
cause they both are hydrophilic (water
soluble), the hydrophobic (water hating)
A~ is attracted to a special hydrophobic
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A schematic version of Graetzel’s photo-
induced water-splitting system.

coating on the Pt aggregates.

Despite its speed and specificity, Graet-
zel's system does have its flaws: The gen-
erated oxygen and hydrogen, for example,
can recombine slowly to form water. “That
is why we're working full steam on another
system in which the hydrogen and oxygen
are produced separately in ... half cells,”
the researcher says. Although Graetzel
superficially describes this new system in
the July HELviTicA CHIMICA ACTA, he says
it will be at least a year before details of it
are disclosed. After all, he says, “We have a
lot of competition on our back.” a

Pill users —more bad news

Oral contraceptive use is associated
with “adverse physiological changes that
are reversible after discontinuing such
use,” say researchers from the University
of Michigan in the Aug. 15 JOURNAL OF THE
AMERICAN MEDICAL ASSOCIATION.

The researchers looked at insulin, glu-
cose, blood pressure and triglyceride
levels in 270 women participants in the
Tecumseh study, a long-term epidemiolog-
ical look at residents of a Michigan town.
They found that the women in their study
using oral contraceptives have signifi-
cantly higher levels of all four meas-
urements than do women who have never
used the pill, as well as higher levels than
former users.

Though high glucose levels are not
strictly related to atherosclerosis, they are
associated with cardiovascular risk fac-
tors, the researchers note. And high insu-
lin levels accelerate the formation of fatty
deposits on arterial walls.

“There are distinct metabolic changes
in oral contraceptive users,” says Leon D.
Ostrander Jr., chief author of the study,
“though there’s no evidence in the long
run connecting oral contraceptive use to
atherosclerosis or diabetes. The only
thing we can say is that when people use
the pill, it changes biochemistry and en-
docrinology in unfavorable ways.” It
should be used with caution in women
prone to heart disease or diabetes, as well
as for a finite period of time, he recom-
mends. ]
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