droplets of helium and the surrounding
hydrogen, and that the effect would be
detectable as a reduced percentage of
helium, compared to Jupiter, in the top of
Saturn’s atmosphere. The trouble was that
Pioneer 11's hydrogen-helium data, albeit
imprecise, appeared to show no such re-
duction. Was some unknown process at
work in Saturn? Was the excess-heat
measurement—which had confirmed ear-
lier ground-based studies — simply
wrong? “One outrageous possibility,” says
Ingersoll, “was that Saturn is only 2 billion
years old, and therefore had not lost the
expected amount of heat. Such a
possibility, if true, would shatter our un-
derstanding of solar-system formation,
which is based on known physical princi-
ples and observation of star-formation
elsewhere in the galaxy.”

Last November, the far more sophisti-
cated Voyager 1 spacecraft flew by for a
better look at the planet. Its infrared sen-
sor again confirmed the high heat excess,
but it also seerhed to show, at least at first
look, a hydrogen-helium ratio the same as
Jupiter’s — 90 percent to 10. The puzzle
(SN:11/29/80, p. 343) loomed larger.

But analysis of data from Voyager's in-
frared instrument is a time-consuming
process, and refined results appear to
have resolved the quandary. The infrared
team, headed by Rudolf Hanel of the NAsA
Goddard Space Flight Center, has revised
their quick-look estimate of the helium
abundance downward to 4 percent —just
what would be expected if gravitational
separation has indeed been taking place.
“The net result,” Ingersoll says, “is that
both Saturn and Jupiter have the right
ages, the right amount of internal heat, and
the right hydrogen-to-helium ratio.”

The relevant difference between the two
giant worlds is merely that Jupiter is more
massive, and has thus held onto enough of
the original heat from its formation to pre-
vent the helium from condensing into
droplets that would sink into the Jov-
ian depths. Even at Saturn the separation
process probably did not start with the
planet’s birth. Some researchers have es-
timated that Saturn did not get cool
enough for the helium to condense until
dbout 2 billion years ago, and that Jupiter
may just be reaching the point at which
condensation will start there too. This
does not mean that Jupiter will start to get
warmer, Ingersoll points out, merely that
its cooling rate will slow down.

Saturn, meanwhile, has plenty of other
questions that still need answering, some
of which may be directly related to the
amount of heat rising from within it. Why,
for instance, do its equatorial winds whip
past at four times the speed of Jupiter’s? It
is possible, but far from certain, that a
major mechanism is the transfer of energy
from huge eddies of the sort that are much
more prominent on Jupiter. Voyager 2,
which will fly by Saturn in August, may
provide some of the answers. It will cer-
tainly provide more questions. O
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Light treachery among fireflies

National Geographic

The visual Morse code of fireflies
can be used for deceit as well as
for honest communication, says a
scientist who has studied more
than 100 species of the lumines-
cent beetles during 18 years of
research. James E. Lloyd of the
University of Florida finds that in
at least 12 species females can
mimic the courtship response of
up to five other species, to lure
foreign males, which they devour.
Male fireflies strive to get an edge
in the mating game by imitating
other species, by interjecting
flashes in another male’s court-
ship dialog, by flashing in syn-
chrony with a rival male to con-
fuse the female and by mimicking
a female to throw a rival off the
track. Competition is intense be-
cause, at least in a Florida grass-
lands firefly, most females take
only six minutes to emerge from
their burrows and mate. Males
typically need more than a week
to find a partner. The glowing
silhouette of a firefly was photo-
graphed in Southeast Asia. The
beaded trails above it illustrate
illuminated flight paths of four
species as they might appear in a
time exposure photograph.

Strong reprimand to gene-splicer

In July 1980 a Los Angeles scientist vio-
lated federal regulations for protection of
human subjects and also the guidelines for
use of recombinant pNA. This conclusion,
reported May 26 by the director of the
National Institutes of Health, is the result
of an investigation by an NIH committee
appointed last October (SN: 10/18/80, p.
245).

In controversial experiments Martin J.
Cline of the University of California at Los
Angeles injected recombinant DNA into
bone marrow cells, and returned the al-
tered cells to each of two young women
patients,one in Israel and the other in Italy.
The experiments attempted to provide a
missing gene to the women, both of whom
have a fatal blood disease called beta-
thalassemia. A proposal for similar exper-
iments was under consideration, and sub-
sequently rejected, by the ucLa Human
Subject Protection Committee.

The several punitive measures now
being taken against Cline comprise the
most severe penalty ever imposed by the
NIH. During the next three years Cline
must receive prior NIH approval for any
research with human subjects and any re-
search using recombinant pNa. Each of
the four NIH institutes currently funding
Cline’s research has been instructed to
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consider before next October whether its
grant should be withdrawn. In addition,
the just released N1H report on Cline’s
conduct will be considered during the re-
view of applications for future research
funds from NIH.

“My examination of the report of the
committee and of the larger record upon
which its decision was based leads me
inexorably to agreement with the conclu-
sion that Dr. Cline has violated both the
letter and the spirit of proper safeguards
to biomedical research,” says Donald S.
Fredrickson, director of NIH.

A strong factor leading to Cline’s
reprimand is a decision he made unilater-
ally before operating on the Israeli patient.
A proposal approved by the Israeli hospi-
tal's human subject protection committee
described use of purified human genes,
not attached to genetic material from any
other organism. The committee contacted
the NIH to ascertain that such genes are
not considered recombinant pDNA under
the guidelines. But on the morning of the
operation Cline says he decided to inject
the human gene linked to other genetic
material, as well as pure genes. A similar
procedure was later performed on a 16-
year-old girl in Italy.

Cline told the N1H committee, “| decided
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to use the recombinant genes because |
believed that they would increase the
possibility of introducing beta-globin
genes that would be functionally effective,
and would impose no additional risk to the
patient....”" The patients thus far have
shown neither any benefit nor harm from
the treatment.

Cline resigned as chief of the ucLa Divi-
sion of Hematology-Oncology when
charges of misconduct were made earlier
(SN: 11/1/80, p. 278), but he maintains his
faculty position. Although no NiH funds
were used for Cline’s travel to Israel and
Italy or his clinical experiments there, NIH
money had been used at ucLa in the prep-
aration of the genetic material.

The NIH action represents the first case
in which an individual investigator has
been required to get prior NIH approval
for recombinant pNA experiments when
such approval is not generally required,
and also the first case in which an inves-
tigator at an institution with a “general
assurance” approved by the NIH needs to
get prior approval for each protocol using
human subjects. In addition, it is the first
time the institutes of N1H have been asked
to reconsider existing grants in light of a
conduct report. [m]

Rapid diagnosis
of legionellosis

Although legionellosis (also known as
Legionnaires’ disease) affects 125,000 per-
sons in the United States annually, early
diagnosis of this life-threatening pneu-
monia is not possible unless physicians
take biopsy specimens, which they are
often reluctant to do, and unless labs have
the equipment to analyze the specimens
for Legionella, the bacteria that cause the
disease. Thus, scientists are looking for
less invasive, easier methods of diagnos-
ing the disease early, such as identifying
antigenic material from Legionella in pa-
tients’ body fluids (see p. 361).

Now such a diagnostic technique may
have been found by Richard B. Kohler, as-
sistant professor of medicine at Indiana
University School of Medicine in In-
dianapolis. As he reported at the Third
International Symposium on Rapid
Methods and Automation in Microbiology
in Washington last week, the technique
consists of using radioimmunoassay to
identify Legionella antigen in the urine of
legionellosis victims. When the method
was performed on a handful of legionel-
losis patients, it detected the bacterial
antigen as often during the first three days
of illness as later on. And once the patients
got antibiotics for the disease, the antigen
disappeared from their urine.

Alimitation to this diagnostic approach,
however, is that it can detect antigen in
urine from only one species of Legionella
—Legionella pneumophila — not from
others that can also cause legionellosis. O
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Drug therapy
for gallstones

Gallstones (crystallized bits of choles-
terol in the gallbladder) are no small prob-
lem. Ten percent of all Americans, and
one-fifth of those over 40 years of age,
have them. Gallstones in turn often lead to
upper abdominal discomfort, bloating,
belching and food intolerance and some-
times to more serious problems such as
acute or chronic inflammation of the
gallbladder or cancer of the gallbladder.
The only treatment available has been
surgical removal of the gallbladder.

Now a relatively safe and often effective
drug therapy for gallstones has been found
— a natural bile acid present in the
gallbladder called chenodeoxycholic acid.
The news was reported in New York at the
recent meeting of the American Gastroen-
terological Association.

Ten years ago Leslie J. Schoenfield, di-
rector of gastroenterology at Cedars-Sinai
Medical Center in Los Angeles (then at the
Mayo Clinic in Rochester, Minn.), and sev-
eral of his colleagues found that chenode-
oxycholic acid could dissolve gallstones.
Because of this discovery’'s potential
value, the National Institute of Arthritis,
Diabetes and Digestive and Kidney Dis-
eases decided, in 1973, to fund a $10 mil-
lion, multicenter trial to determine how
safe and effective chenodeoxycholic acid
might be as a gallstone drug. First Schoen-
field and other scientists participating in
the trial performed research to learn more
about how gallstones are formed and dis-
solved. Then they demonstrated the safety
of chenodeoxycholic acid in experimental
animals. In 1976 they enrolled 916 gall-
stone patients in the clinical trial. One
group of patients got 750 mg of chenode-
oxycholic acid daily, another group got
375 mg daily and a third group got a
placebo daily. All the patients were then
followed for two years, with the last pa-
tients completing two years of follow up in
August 1980.

The results of the clinical trial suggest

that chenodeoxycholic acid is safe for
humans. For instance, loose bowel move-
ments occurred in 41 percent of patients
getting the 750 mg dose, but the diarrhea
was mild. And while the drug was able to
mildly raise blood levels of cholesterol (a
heart disease risk factor), it did so in only
10 percent of patients who took 750 mg of
it daily. Chenodeoxycholic acid totally dis-
solved gallstones in 14 percent of patients
who took the 750 mg dose, and partially
dissolved gallstones in 27 percent of pa-
tients who took that dose. There was
somewhat less efficacy among patients
who took 375 mg of the drug daily—a total
gallstone dissolution in 5.2 percent of pa-
tients and a partial gallstone dissolution in
23.6 percent of patients. In contrast, very
little gallstone dissolution took place
among placebo patients —a total dissolu-
tion in only 0.8 percent of patients and a
partial dissolution in only 10.2 percent of
patients. Thus, Schoenfield and his col-
leagues conclude that chenodeoxycholic
acid at 750 mg daily “has a role in treating
appropriately selected patients with
cholesterol gallstones,” provided those
patients understand the potential benefits
and risks of the drug as compared with
those of surgery or of physician observa-
tion without treatment.

The FpaA will now evaluate the results of
this trial as well as pending applications
from drug companies eager to market
chenodeoxycholic acid in the United
States. Meanwhile, Schoenfield and his
colleagues are undertaking yet another
trial — to see whether chenodeoxycholic
acid can prevent the recurrence of gall-
stones among patients for whom the drug
has already dissolved gallstones. And fur-
ther down the road, another natural bile
acid found in the gallbladder — ursode-
oxycholic acid—may turn out to be just as
effective as chenodeoxycholic acid in dis-
solving gallstones but with fewer side
effects. Preliminary clinical results indi-
cating that this might be the case were
reported at an American Chemical Society
meeting in Atlanta in April by Ashok
Kumar Batta of the New Jersey Medical
School in Newark. O

Beta-endorphin as arthritis culprit

Of all the peptides in the brain that pro-
duce psychological or behavioral effects,
beta-endorphin is one of the most intrigu-
ing—and controversial. It may or may not
relieve depression and schizophrenia, de-
pending on which studies one cites; it may
relieve pain; if may be involved in the
body’s regulation of heat and maybe even
in the body'’s preparation for a food short-
age. Now beta-endorphin has been impli-
cated in rheumatoid arthritis and other
arthritis diseases, Charles W. Denko of the
Fairview General Hospital in Cleveland re-
ported last week in Boston at the annual
meeting of the Arthritis Foundation.

Denko and his colleagues have found

that levels of beta-endorphin were signifi-
cantly lower in both blood and joint fluids
from patients with rheumatoid arthritis,
osteoarthritis, gout and other rheumatic
diseases than in blood and joint fluids
from healthy persons, and especially low
in the blood and joint fluids of patients
with chronic and extremely painful ar-
thritis, notably rheumatoid arthritis.
Denko foresees these findings benefit-
ing patients with arthritis diseases. For in-
stance, beta-endorphin might eventually
help ease arthritis sufferers’ disease proc-
esses and pain once the price of producing
the substance is lowered and it has been
approved for clinical use by the Food and
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