with some fine particles, dump the
‘fines’” into the hopper of the craft’s
biology instrument and then deliver the
presumably dust-free pebbles over to the
organic chemistry device. The unexpected
tackiness of the surface particles at the
Viking 1 site had prompted the inorganic
chemistry team to try to start lander 2’s
analysis with solid chunks rather than
dust, so that the clinging dust would not
be left over to confuse the instrument’s
readings of the pebbles.

The sampling arm scooped up its prize
(the shallowness of the resulting trench
was thought perhaps to indicate a solid
rock or unexpectedly tough crust below
the thin, looser surface material) and de-
livered a share to the biology instrument,
which began analyzing the soil in three
separate experiments.

[t then pulled in in preparation for
heading over to the inorganic chemistry
hopper, but in the process of rotating its
scoop for the task. it abruptly stopped
working. All the lessons from lander 1’s
once-stuck arm had been applied—it was
operating in a warmer part of the day, and
no two extension or retraction movements
were made in the same direction without
a counter move in between. But it stuck.
What’s more, it stuck in almost the only
place possible where neither of the
lander’s cameras could see it.

Engineers concluded that the problem
might be a faulty switch controlling the
rotation of the scoop around its own axis,
so it was deemed safe to order the arm
simply to extend 16 inches into camera
range. A photo confirmed the diagnosis,
and since the switch could be circum-
vented by changing the arm’s operating
sequence, plans were made to deliver the
hoped-for pebbles to the inorganic chem-
istry instrument on Sept. 16. Two days
later, the arm was to be sent out again,
this time to gather a sample for the device
that seeks organic molecules in the surface
material. The discovery of organics, some
Viking biologists feel. would make a
much stronger case for interpreting the
results of the biology instruments as rep-
resenting possible life processes. “‘It
doesn’t get any easier,”” says one engi-
neer. “‘Now if it just stays happy. . . .”

While contending with lander 2’s re-
calcitrant arm, Viking officials were also
weighing the possibility of a fourth run
for lander 1's pyrolytic-rélease biology
experiment, in hopes of clearing up am-
biguous results from the previous cycle
(SN: 9/11/76, p. 164). The advantages,
said mission director Thomas Young,
‘‘appear to be very high,”’ a view which
PR experimenter Norman Horowitz em-
phatically shares, since a fourth run could
make the scientifically important dif-
ference of repeatable results in a poten-
tially momentous investigation. Orbiter 1,
meanwhile, continued on its orbital survey
of the planet, which began when its
periapsis was desynchronized on Sept. 11
from Mars’ period of rotation. O
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Animal drug feeds: The human threat

Since the discovery in the 1950s that
antibiotics promote growth in livestock,
antibiotics in animal feeds have become
a multimillion dollar industry and have
undoubtedly helped feed the world’s pop-
ulations. At the same time there has been
a swell of evidence that antibiotics in
animal feeds are helping human bacteria
build resistance to antibiotics, a trend that
might possibly open people to deadly and
once-conquered infectious diseases.

In 1972, for instance, the Food and
Drug Administration’s Task Force on the
Use of Antibiotics in Animal Feeds gar-
nered ample study results to underscore
the possible danger. More evidence has
accrued since then as well, some of the
most recent and tightest of which is pub-

lished in the Sept. 9 NEw ENGLAND.

JOURNAL OF MEDICINE. This particular
study is also interesting because it offers
some insights into the controversy and
partisanship surrounding the subject.

Stuart B. Levy, George B. FitzGerald
and Ann B. Macone of Tufts University
School of Medicine carried out a prospec-
tive study to determine whether the gut
bacteria of a farm family became antibi-
otic-resistant once the family started rais-
ing animals on antibiotic feed. The fam-
ily’s neighbors were used as controls.
Within a week after the family started
feeding their chickens feed supplemented
with the antibiotic tetracycline, the
chickens’ gut bacteria became almost en-
tirely resistant to the antibiotic. Increased
numbers of resistant gut bacteria also ap-
peared, but more slowly, in the farm
family, but not in their neighbors.

Six months later 31.3 percent of weekly
fecal samples from the farm family con-
tained 80 percent tetracycline-resistant
bacteria as compared with 6.8 percent of
the samples from the neighbors. These
resistant bacteria were found to contain
plasmids (extrachromosomal pieces of
DNA) conferring antibiotic resistance.

Even more notable, after three to four
months’ exposure to tetracycline,
chickens and farm dwellers excreted bac-
teria that were resistant to other antibiotics
as well. Some 36 percent of bacteria from
the farm family showed resistance to three
or more antibiotics compared with 6 per-
cent from the neighbors.

True, no sickness arose among the farm
family during the study. Still, Levy and
his colleagues believe that the family’s
intestinal bacteria represented a reservoir
of resistance genes that could be trans-
ferred from nonpathogenic to pathogenic
bacteria. These findings, they conclude,
‘‘clearly demonstrate that antibiotic-
supplemented feed is a factor contri-
buting to the selection of human resistant
strains of bacteria. These data speak
strongly against the unqualified and un-
limited use of drug feeds in animal hus-
bandry. . . .”’
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This, however, is not the interpretation
offered by the organization that sponsored
the study—the Animal Health Institute, a
Washington trade association that repre-
sents the drug companies who make the
antibiotics that go into animal feeds. Ac-
cording to Jerry Brunton, director of sci-
entific activity at the AHI, the results
‘‘came out in a way that some transfer
occurs, but in a very, very low order of
magnitude. And there has been no indica-
tion that any of this information has any
direct bearing on the safety to man, that
is, has caused any harm whatsoever. Now
we have to carry this one step further: Can
we find that someone has been compro-
mised by this?”’ Gerald Guest, the FDA
scientist who has been in charge of as-
sessing data on the subject since 1973,
draws still another conclusion: ‘‘Levy’s
data show that the people who are han-
dling the animals, people who are working
in slaughterhouses, etc., are the ones po-
tentially at risk.”’

The reason the AHI undertook a study
in the first place whose results might turn
out to compromise its own interests is that
the FDA published a requirement in the
Federal Register in 1973 that drug com-
panies would have to prove the human
safety of antibiotics in animal feeds over
the next couple of years if they wanted
to continue selling them. This requirement
stemmed from the FDA task force recom-
mendations of 1972 (SN: 5/27/72, p.
349).

Whether the Tufts study results will
ultimately be interpreted by the FDA either
for or against antibiotics in animal feeds
will depend not just on this study but on
numerous others being performed by anti-
biotic manufacturers to satisfy FDA re-
quirements, not to mention the many al-
ready assessed by the 1972 Fpa task force.
It is the belief of Dwight Mercer, an FDA
scientist on the 1972 Fpa task force and
now intimately involved in reviewing the
data, that the FpDA will probably levy cer-
tain restrictions against the use of antibi-
otics in animals. But he doubts whether
they will be implemented for another three
to five years. Guest, however, says, ‘‘I
don’t think it will be that long.”’

Meidnwhile, there is the question of how
much scientific data must be gathered to
constitute proof that antibiotics in animal
feeds are or are not a human health haz-
ard. Arthur K. Saz, a microbiologist at
Georgetown University Medical School
and a member of the 1972 Fpa task force,
believes the FDA had enough evidence to
implement restrictions back in 1972. In
Mercer’s view, ‘‘there has been a lot of
hassle about this. It has been the subject
of several Congressional hearings. A lot
of people are asking why something
wasn’t done at the time. The only thing
I can tell you is that it was not politically
expedient to do it then.”’
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