Do-it-yourself
observatory: MIRA

One of the greatest difficulties facing
any astronomer is getting time on a tele-
scope. If the astronomer is young and
wants to do research that requires a long
sequence of observations, the problems
are multiplied. Young astronomers have
the further difficulty of finding a job. Indus-
try offers very few places; even fairly large
colleges often cannot afford to hire a full
time astronomy instructor. Staff positions
at large observatories are far fewer than
those who would like to have them.

More than a decade ago a group of
young astronomers from Case-Western
Reserve University in Cleveland, facing
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MIRA observ!o on Chew’s Ridge.

these problems, decided to found their
own small observatory. Ohio is not the op-
timum location for astronomical seeing,
so they went to California and founded the
Monterey Institute for Research in As-
tronomy (MIRA). Now, at long last, they
have their observatory, and with its 36-
inch telescope it qualifies, in the words of
MIRA's president, Cynthia Irvine, as a
major observatory. Recently they com-
pleted the installation of the telescope in
its permanent home, and for the occcasion
of last week’s meeting in Santa Cruz, Calif.,
of the Astronomical Society of the Pacific,
they hosted an open house for colleagues.

MIRA stands at the end of a long, wind-
ing and difficult road in both the literal and
figurative senses of the word. The observ-
atory is on the crest of Chew’s Ridge at
about 5,000 feet elevation, in sight of the
Pacific Ocean and the Salinas Valley. The
compact building houses the telescope,
auxiliary equipment and eating and sleep-
ing space for working astronomers. For a
part of California that is a noted tourist at-
traction, the isolation is surprising. Even
telephone installation is impossible.

Now that they have a working observa-
tory, which took much longer than they
expected to build, they hope to get on with
the research they have largely postponed.
They are trying to build up a fund to sup-
port the observatory's operations, and
they also hope to attract a few visiting as-
tronomers. There is a possibility of an af-
filiation with an academic institution, but
negotiations are delicate, and Irvine would
not reveal any details. = —D.E. Thomsen
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Huge, bright, cloudlike features mov-
ing around the planet Neptune in these
two three-image sequences have given
astronomers what Bradford A. Smith of
the University of Arizona calls the first
opportunity to measure the length of a
Neptunian day by direct observation. The
apparent answer, according to Smith and
Richard J. Terrile of Jet Propulsion Labo-
ratory (JPL) in Pasadena, Calif.: about 17
hours and 50 minutes.

The images shown, described by JPL as
“the best yet taken of the planet,” were
made using the “instrument definition
model” of the charge-coupled device
(CCD) camera developed for the Space
Telescope, mounted to the 2.5-meter du
Pont telescope at Las Campanas Observ-
atory in Chile. They were made at the
8900-angstrom wavelength at which the
methane in Neptune’s atmosphere ab-
sorbs sanlight, making the planet look
dark in contrast to the light reflected from
the high clouds that may be either
methane ice crystals or photochemically
produced solid particles. The lower se-
quence shown is the computer-processed
version of the sequence above, made
sharp enough to reveal that the lower
right bright spot appeatrs to shrink as the
pictures progress from left to right,

Neptune: The message of the day

though it is actually moving around the
planet’s darkened limb, or edge. Tracking
the speed of the moving spot indicates the
speed of the atmosphere’s rotation, at
least at the spot’s approximately 40°
latitude. (On Jupiter and Saturn, Smith
notes, the more conspicuously visible
spots at that latitude tend to move at ap-
proximately the same rate as those
planets’true, “internal” rotation periods.)

One implication of a 17*50™ day, how-
ever, could be that Neptune’s interior
structure is different from those of the
other giant planets. If it is similar except
for scale, some researchers suggest, the
day ought to be shorter, about 14™.

Cocaine smoking may cause lung damage

Cocaine smoking, known as “free-
basing,” can cause a significant reduction
of gas exchange in the lungs, even if the
practice occurs over a period of only a few
months, according to a report released in
Washington, D.C., last week.

Freebase cocaine use is on the rise and
“has become a serious health hazard in
this country,” says Sidney Schnoll, chief of
the chemical dependence program at
Northwestern Memorial Hospital in
Chicago. “It is now apparent that [cocaine
smoking] can cause adverse pulmonary
effects,” he told a press seminar convened
by the Alcohol, Drug Abuse and Mental
Health Administration.
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When smoked after being converted
into a purified “freebase” form, cocaine
reaches maximum blood levels in two to
five minutes. The “snorting” of cocaine
crystals into the nostrils results in a peak
blood level 20 minutes to one hour later.

Schnoll and two colleagues evaluated 19
persons who had been smoking cocaine
for an average of 2 years, with a range of
from 3 months to 5 years. The average age
of the 13 men and 6 women was just under
30 years.

The subjects sought treatment, says
Schnoll, because of job and family prob-
lems and financial difficulties stemming
from cocaine habits that can cost up to
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$3,000 per week. None complained of respi-
ratory symptoms on admission to the hos-
pital or reported prior heart or lung condi-
tions.

After administering several tests of pul-
monary function, the investigators found
that the subjects’- total lung capacity was
about normal. But 10 of the 19 people had a
significantly decreased ability to incorpo-
rate fresh oxygen into their lungs and get
rid of carbon monoxide; they also reported
shortness of breath.

The cause of the defect in pulmonary gas
exchange is uncertain, says Schnoll. it may
be due to a contraction of the numerous
blood vessels in the lungs after potent
cocaine smoke is inhaled. Contaminants
that are often added to cocaine sold on the

streets may also harm lung function. Yet so
far, he notes, the same effect has not been
reported among cocaine snorters.

The researchers have evaluated nearly
120 additional cocaine smokers and found a
similar loss of lung function among a simi-
lar percentage of them, says Schnoll.

“The observed lung damage may be
short-lived,” he adds, “but our tests show
that it persists for at least three to five days
after the cessation of freebase use.” Two
subjects examined 10 months after giving
up cocaine smoking showed no improve-
ment in their diminished pulmonary gas
exchange. A larger population of cocaine
users needs to be studied to sort out the
drug’s medical dangers, says Schnoll.

—B. Bower

The performance boost some athletes
claim through the use of large doses of
male sex hormones may be offset by an
increased risk of heart disease, ac-
cumulating evidence indicates. One of
the most recent studies, to be published
in the July 27 JOURNAL OF THE AMERICAN
MEepicAL AssOCIATION, documents the
powerful effect that even four weeks of
high-dose androgen use can have on
transporter molecules in the blood,
thought to protect against the clogging
of vessels that supply the heart muscle.

Ben F. Hurley, an exercise physiologist
who conducted the study at Washington
University in St. Louis, monitored the
levels of the transporter molecules,
called high density lipoproteins (HDLs),
in the blood of 16 healthy, highly con-
ditioned men in their early 30s who were
taking androgens in their training pro-
grams with heavy weights. Prior to
steroid use, all the athletes had normal
levels of HDLs (about 45 milligrams in
100 milliliters of blood). After four weeks
of self-prescribed and -administered
anabolic steroids, the levels dropped by
about 60 percent.

Hurley, who is now at the University of
Maryland in College Park, is cautious
about interpreting the data. “You can't
say that low HDL levels mean that a spe-
cific person is going to have a heart at-
tack at an earlier age,” Hurley told Sci-
ENCE NEws. “All you can say is that it in-
creases their risk for heart disease.”
While his study and others indicate that
the HDL levels return to normal within
several weeks after androgen use stops,
no one yet knows how an on-again-off-
again cycle of hormone use in some
athletes modulates the lipoprotein
levels. “We have evidence that many of
the athletes do not stay off the steroids
long enough to get their HDL levels back
to normal, therefore they place them-
selves at continuously high risk,” Hurley
says.

HDLs, tiny bags of linked protein and

Steroids heft heart risks in iron pumpers

fat, are thought to act as garbage collec-
tors in the human body’s cholesterol-
transport system, whereas LDLs, or low
density lipoproteins, serve as delivery
trucks to cells. Cholesterol is important
in the construction of cell membranes,
and as starting material in the produc-
tion of many hormones. But when the
LDL delivery trucks serve up more
cholesterol than the HDLs can handle,
the excess is sometimes dumped along
the gutters of blood vessel highways to
the heart. The result: gradually narrow-
ing highways that can lay the ground-
work for a heart attack.

The fundamental mechanism of
cholesterol transport and its link to dis-
ease is still being worked out (SN: 4/
22/78, p. 244), but “strong circumstantial
evidence,” based on epidemiological and
biochemical data, indicate that high HDL
levels should be protected, says John C.
LaRosa, director of the Lipid Research
Clinic at George Washington University
in Washington, D.C. “I would not want to
take a medication knowing that it low-
ered HDL levels unless there was a very
good reason for it, and I would not think
that [improved] body building or weight
lifting would be a good reason,” he says.

Hurley says the self-prescribed use of
anabolic steroids among athletes who
hope to better their performance seems
to be increasing, although an increased
risk of heart disease is only one of sev-
eral health hazards associated with such
use. Damage to the liver, kidney and re-
productive system has been doc-
umented in previous clinical studies.

But do the drugs actually increase ath-
letic performance? The American Col-
lege of Sports Medicine (ACSM) recently
revised its stand on the topic. While
strongly discouraging use of the hor-
mones among athletes, the ACSM admits
that “gains in muscular strength ... can
occur by the increased use of anabolic-
androgenic steroids in some individuals.”

—D. Franklin
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Sperm antibodies
frustrate fertility

Some infertile men appear to suffer from
a confused immune system — they make
antibodies against their own sperm. Re-
searchers studying this disorder have
purified a human sperm protein that could
lead to the development of a rapid diag-
nostic test for some types of “immune in-
fertility.” The protein, which seems to play
a crucial role in fertilization, may also
have potential as a contraceptive vaccine.

Fertilization antigen (FA-1) was har-
vested from sperm cell membranes by a
monoclonal antibody that binds it but ig-
nores the sperm’s numerous other surface
proteins, according to a report in the July
20 SciencE by Rajesh K. Naz at the Oregon
Regional Primate Research Center in Bea-
verton and colleagues.

To pinpoint the role FA-1 plays in
fertility, the researchers coated human
sperm with an antibody that locks onto
this protein and then let the sperm loose
on hamster eggs. Unlike normal human
sperm, the coated sperm were unable to
penetrate or even bind with the eggs.
Fertilization of mouse eggs by mouse
sperm was also inhibited by the antibody.

In a test that’s closer to home—and that
suggests a role for FA-1 in diagnosis of
some types of immune infertility — Naz
checked 15 infertile patients for antibodies
against the sperm protein. Two of them, he
found, had antibodies that “reacted very
strongly” to the protein and five others
had positive, but less strong, reactions,
implicating the antibodies in some cases
of infertility, Naz says.

Currently, Naz is collaborating with
Allen Menge and his colleagues at the Uni-
versity of Michigan in Ann Arbor on con-
traceptive vaccine work. Menge reported
last February that, using a similar tech-
nique, he’d purified a different sperm pro-
tein. Sperm treated with antibodies to this
protein can fertilize eggs, but most of
these eggs fail to implant in the uterus. Naz
has vaccinated mice and rabbits with this
antigen to induce them to make sperm-
attacking antibodies and says he has “very
good success” suppressing fertility this
way.

leileanwhile, Erwin Goldberg of North-
western University in Evanston, Ill., who
purified the sperm enzyme lactate dehy-
drogenase (LDH-C4) over a decade ago
(SN: 2/10/73, p. 95) and showed that an-
tibodies against it reduce fertility in ani-
mals, says he is “encouraged” by his most
recent experiments with a potential syn-
thetic vaccine. Goldberg’s group has syn-
thesized parts of LDH-C4 and is testing
them in female baboons. The only practi-
cal approach to a contraceptive vaccine,
“both from the standpoint of quality con-
trol and also availability,” Goldberg be-
lieves, is to use a synthetic antigen.

—G. Morse
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