taken by many women during pregnancy.”

In his report at the AAAs meeting, Yaffe
described the drug’s effects on the off-
spring of the phenobarbital treated rats:
® From the end of weaning to the
maximum growth spurt in adulthood, the
rats in the treatment group were signifi-
cantly smaller than the control animals.
® A delay in vaginal opening times for
female offspring occurred at the onset of
puberty.
® In adulthood, just one-third of the
female offspring had regular menstrual
cycles, compared with 100 percent of the
controls.
® Such abnormal cycles were associated
with infertility in 60 percent of the females.
® Estrogen concentrations were higher
before puberty and during adulthood in
treated animals’ offspring; progesterone
concentrations were also higher before
puberty.

While it is not known exactly how
phenobarbital interacts with the fetus to
produce such abnormalities in later life,
Yaffe suggests that the drug somehow al-
ters the “thermostatic setting” of the
neuroendocrine system. “Something
reaches the brain of the fetus,” he says,
producing a “permanent effect.”

Phenobarbital, Yaffe notes, is an “old
drug” that has been accepted and used for
years as a sedative and anti-anxiety medi-
cation, although Valium (diazepam) has
replaced it as the most widely used anti-
anxiety drug. Although it was determined
years ago that phenobarbital presented no
apparent danger of gross anatomical mal-
formation to most unborn babies, Yaffe
suggests that few researchers have tested
it or many other psychoactive drugs for
more subtle, delayed effects from small
dosages during pregnancy.

One study that has examined such
possible effects of morphine and
methadone was performed recently at the
University of Vermont. Researchers there
gave single doses of one of the drugs to
male rats one day before mating them with
female rats. Despite waiting one day —
“when you think the drug is no longer
present,” Yaffe says — investigators found
the offspring of the treated male rats had
“markedly decreased survival rates,” he
says. Other, similar results have also been
seen in animal experiments with caffeine,
the painkiller Darvon and other sub-
stances, he says. Yaffe speculates that the
morphine or methadone may still be pres-
ent in the animal’s seminal fluid one day
later or may somehow alter the sperm.

He is cautious about directly applying
such study results to human pregnancies,
but at the same time suggests that his
work and that of others could have human
implications. “The rats were given the
drug [phenobarbital] late in pregnancy,
beyond the period when they could lead to
malformations [in offspring],” he says. Ex-
trapolated to the human pregnancy
period, the dosage given to the rats would
be approximately equivalent to a woman

22

taking very small doses of the drug for
three to four weeks in her third trimester.

Yaffe is already planning a similar inves-
tigation of the possible long-term effects
of Valium upon offspring. “Any psychoac-
tive drug might have an effect,” he says.
“There are some grounds for concern. The
task of assuring the public of [drug] safety
is even more difficult than it was before.” O

Now — asteroid-
caused extinctions

By a process of elimination, a 10-kilo-
meter-diameter asteroid has been chosen
most likely to have caused the death of the
dinosaurs and other organisms 65 million
years ago. The Cretaceous-Tertiary extinc-
tion, which is believed to have wiped out
50 percent of the plant and animal genera
on earth, is the most recent of five mass
extinctions that can be detected in the
sedimentary record. It has been attributed
to everything from an ice age to a super-
nova.

Seven months ago, Luis Alvarez, Walter
Alvarez and co-workers reported evidence
that the cause of the mass extinction was
“more extraterrestrial than terrestrial”
(SN: 6/2/79, p. 356). Since then, they have
ruled out the popular supernova theory
and discarded most other extraterrestrial
events. At the AaAs meeting, they reported
their observations best fit the following
scenario: A 10-kilometer-diameter as-
teroid hit the earth with the force of 100
megatons of TNT, producing a crater 175
km in diameter. Pulverized rock from the
asteroid and the crater filled the stratos-
phere with dust and blocked sunlight from
the planet for three to five years. Photo-
synthesis halted; land plants and marine
plankton went dormant or died. With the
base of their food chain gone, animals that
could not adapt to a diet of nuts, seeds and
decayed plants vanished.

Then, say the researchers, the asteroid
dust settled to earth. Eons later, Alvarez
and co-workers believe they have found
that layer of dust. In a layer of clay found in
limestones from Gubbio, Italy, and Stevns
Klint, Denmark, Alvarez and co-workers
found 30 and 160 times, respectively, the
amount of the element iridium found in
other layers. In both cases, the jump in
iridium exactly coincides with the time of
the extinctions. Iridium is an element that
can only have an extraterrestrial origin
because all the earth’s iridium is concen-
trated at its core. Small amounts of the
element drift in from space and some is
added in large doses by meteors.

The most obvious explanation for the
excess iridium is a supernova that de-
stroyed life by a burst of cosmic radiation.
Such an explosion should have left a pre-
dictable amount of plutonium 244, an
isotope with a half-life of 83 million years,
and a certain ratio of iridium 191 to iridium
193. But, as preliminary results suggested
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last spring, the researchers found no evi-
dence for either. In addition, the requisite
supernova would have had to explode
about one-tenth of a light year away, more
than 40 times closer than the nearest star
is today. That possibility, say the re-
searchers, is “vanishingly small.” The sci-
entists similarly found problems with
other extraterrestrial explanations, such
as oxygen depletion by passage through a
gaseous nebula or an encounter with Jupi-
ter.

Though no appropriately sized crater
has been found, the asteroid theory is
supported by several lines of evidence. For
example, the calculated number of times
the earth might have encountered an as-
teroid of the proposed size is plausible —
about every 100 million years. In addition,
the debris from the impact should have
deposited a clay layer in sedimentary rock
that is chemically different from adjacent
layers. Such a layer is found in their sam-
ples, the researchers say. It is the layer that
contains the excess iridium. Confirmation
of the theory, say the scientists, depends
on finding iridium excesses that mark
other mass extinctions. O

Chemical analogies
between the stars

The chemistry of the interstellar
molecular clouds, so far as it is known,
does not include a large variety of ele-
ments. Most of the interstellar molecules
are made of just four elements from the
first two rows of the periodic table: hydro-
gen, carbon, nitrogen and oxygen. The
most important exception to this rule is
sulfur, according to R.A. Linke and M. A.
Frerking of Bell Telephone Laboratories in
Holmdel, N.J., and Patrick Thaddeus of the
Goddard Institute for Space Studies in New
York, writing in the ASTROPHYSICAL JOUR-
NAL (Vol. 234, p. L139).

Sulfur is particularly interesting be-
cause sulfur compounds form analogs of
oxygen compounds, one oxygen atom
being replaced by a sulfur atom in the
given structure. This characteristic fits the
two newest interstellar sulfur compounds
identified by these three astronomers in
the cloud Sagittarius B2: methyl mercap-
tan (CH,;SH), the analog of methyl alcohol
(CH30H), and isothiocyanic acid (HNCS),
the analog of isocyanic acid (HNCO). With
six atoms, methyl mercaptan is the “most
complicated sulfur molecule yet detected
in space.” Linke, Frerking and Thaddeus
also point out that methyl mercaptan is a
malodorous gas familiar on earth as a
product of organic metabolism and that
sort of effluent. It is also used industrially
in the manufacture of a number of organic
compounds, “in particular the amino acid
methionine.”

The last remark is a reference to the sort
of organic compounds every observer
would dearly love to find in interstellar
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space. Apart from hoping for amino acids,
however, the significance of these two new
sulfur compounds is that, however com-
plex they be by comparison, they bear out
a simple relation between interstellar
oxygen and sulfur chemistry: The ratio of
the abundance of a given sulfur compound
to that of its oxygen analog is equal to /5,
which is the cosmic ratio of free sulfur to
free oxygen. This seems to apply no matter
what the compound. Because of the differ-
ence in properties between sulfur and
oxygen, chemists would expect subtle
variations in the abundance ratio between
different pairs of analogs. The simple rule
is puzzling. “Isothiocyanic acid hence rein-
forces the general impression gained from
our detection of methyl mercaptan that
the interstellar chemistry of sulfur resem-
bles fairly closely that of oxygen...,” Linke,
Frerking and Thaddeus conclude. “It will
be interesting to see whether this qualified
conclusion holds for other sources and
other molecules.” O

Technology swaps
with Soviets stop

In retaliation against the recent Soviet
“invasion” of Afghanistan by what now ap-
pears to be a permanent, core occupation
force totaling nearly 100,000 troops, Presi-
dent Jimmy Carter has ordered an im-
mediate halt to all sales of high technology
exports to the Soviets and of most
cooperative U.S.-Soviet exchanges in sci-
ence and technology. As of January 9, only
continuation of cooperative research
projects in the basic sciences appeared
immune to the directive announced by
Carter in his January 4 nationally televised
address.

Eleven bilateral agreements for the
cooperative exchange of research, data
and personnel in the areas of science and
technology are in force. As executive
agreements signed by the President, it
takes only Carter’s word to suspend par-
ticipation and funding by the U.S. govern-
ment under them. The 11 include an um-
brella agreement spelling out terms of
cooperation in science and technology to-
gether with 10 thematic agreements cover-
ing the areas of health, housing, agricul-
ture, oceans, transportation, environmen-
tal protection, energy, nuclear energy,
space and artificial-heart research.

The high-level administrative bodies
that pilot the policy and direction that
programs under any given agreement will
take are called joint committees. And by
January 7, the Soviets had already been
notified that the next three scheduled
joint-committee meetings — in the areas
of housing, agriculture and health — had
been postponed indefinitely, according to
Dwight Cramer, Deputy Director of the Of-
fice of Cooperative Science and Technol-
ogy Programs at the State Department.

Cramer said that for the time being, all
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policy-setting meetings — such as those
by joint committees —are being called off.
Regarding the 300 or so projects adminis-
tered under the cooperative agreements,
which involve some 700 to 800 scientists
from each country, Cramer said each
would be analyzed separately.

For instance, the President has ruled out
both the sale of high-technology products,
such as computers, and the transfer of
high-technology research until there is a
resolution of the political schism brought
about by the Soviets’ incursion into Af-
ghanistan. As a result, shipment of a mag-
netohydrodynamics (MHD) channel gen-
erator to a Moscow-area research facility,
originally scheduled for later this month,
also has been postponed.

(The channel generator is the duct work
that fits inside an MHD magnet. lonized
gases passing through the channel in the
presence of a high magnetic field induce
an electric current, which is drawn off by
electrodes imbedded in the channel’s
walls.)

Bob Porter, Energy Department
spokesman, said Soviet testing of the
channel in their 250-megawatt (thermal)
test facility “would have been a benefit” to
the U.S. MHD-development program, but
“is not essential.” Already some six con-
figurations of MHD channels have under-
gone testing under sustained operation
(as opposed to short-pulse operation) at
the Soviet U-25 facility. Developed by Wes-
tinghouse under a $10 million contract, the
27.5-foot-long rectangular model that was
to have been sent over later this month is a
“refinement” of a window-shade config-
uration that had been tested earlier. And,
Porter emphasized, shipment of the new
channel is not cancelled, just “postponed
indefinitely.”

“Low-level routine exchanges may con-
tinue,” Cramer said, “but they will be
looked at one at a time.” He added that the
administration would be looking espe-
cially for those programs where it was
perceived the United States had more to
gain than the Soviets did by maintaining
the exchanges — such as earthquake re-
search — or where humanitarian interests
might be served by maintaining coopera-
tion — such as in the health and environ-
mental fields.

During the breach in cooperation,
Cramer said, bilateral working groups —
those mid-level administrative bodies that
might oversee as many as six individual
projects or programs — probably will not
meet. In contrast, of the projects them-
selves, such as substantive low-level ex-
changes of scientists or programs already
planned and agreed to, Cramer said, “That
type of activity will continue to take place.”
In particular, he saw little likelihood that
cooperative research or exchanges involv-
ing basic research would be interrupted.

The current “slowdown” in cooperation,
as it is termed, only applies to
government-funded and government-
directed research. Unaffected are any in-

dependently negotiated programs be-
tween private institutions, such as the col-
laborative venture announced last month
between gravity-wave researchers at the
California Institute of Technology and
Moscow State University. But involving as
it does little more than visits between sci-
entists and a sharing of basic-research
data, nothing about the venture violates
the President’s directive either, Cramer
volunteered.

Under Kip Thorne, the Caltech group
has already collaborated informally for a
decade with its Moscow counterpart; Cal-
tech provided the theoretical input, Mos-
cow the experimental devices for detect-
ing gravity waves. But now that the Cal-
tech team is beginning to develop its own
experiments for detecting gravity waves,
the institutions decided to initiate a more
formal cooperative pact.

(Gravity waves emanate from extremely
violent events in space, such as the birth of
black holes, collisions between black
holes, and the explosion of supernovae.
Detection of gravity waves would give sci-
entists a way to view such phenomena,
many of which are invisible to optical and
radio telescopes.)

Had the Caltech negotiations involved
research on MHD instead of gravity waves
would the administration seek voluntary
compliance with the President’s directive
from a private institution? Perhaps, offi-
cials say, but “not yet, the policy'’s still too

”

new.

“Test-tube’ clinic approved

The in vitro fertilization clinic of the
Eastern Virginia Medical School in Norfolk
was given final approval this week by the
Virginia health authorities. This would be
the United States’ first clinic for the con-
ception of human embryos outside the
mother’s body.

So far nearly 25,000 childless couples
have contacted the medical school in
hopes of using in vitro fertilization to re-
produce. Mason C. Andrews, chairman of
obstetrics at the medical school, says that
the clinic would only accept couples who
“have no reasonable alternative of achiev-
ing pregnancy.” The in vitro” program, An-
drews added, would also be under the
strict control of several medical ethics
committees.

Andrews anticipates that the clinic
would be able to treat 50 women the first
year. When the clinic officially opens, or
whether it actually opens, however, re-
mains in question because the Tidewater
chapter of the Virginia Society for Human
Life plans to go to court to delay or pre-
vent the opening of the clinic. Charles D.
Dean Jr,, president of the chapter, said his
society’s lawyers would be in “both federal
and state courts” this week to challenge
state approval of the clinic on the grounds
that the authorities failed to meet legal
guidelines. O
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