The worse for
biodegradation

Nobody wants a pesticide that lingers in
the soil, to be absorbed eventually by
crops or consumed by animals and hu-
mans. Yet biodegradable pesticides are
not necessarily an improvement, accord-
ing to M. T. Stephen Hsia of the University
of Wisconsin. A pesticide may degrade
into harmful, as well as innocuous, com-
pounds. Hsia reported to the meeting of
the aAcs last week that a breakdown prod-
uct of a widely used herbicide appears
toxic to animals and people.

Propanil is an inexpensive and rela-
tively safe chemical used to control broad-
leaf and grass weeds in a variety of U.S.
crops. Once in the soil, propanil is metabo-
lized by fungi and then microorganisms to
an azobenzene compound, Tcas (3, 4, 3',
4'-tetrachloroazobenzene). Hsia, who had
been evaluating the toxicity of hydrocar-
bons, says, “] was alarmed by the similarity
of Tcas to dioxin, the most toxic man-
made chemical and teratogen known.” Di-
oxin (Tcopp or 2, 3, 7, 8- tetrachlorodi-
benzo-p-dioxin) is a worldwide environ-
mental pollutant, a contaminant of the
Agent Orange herbicide used by U.S. forces
in Vietnam and of some chemical manufac-
turing processes (SN: 12/4/76, p. 359).

Hsia’s concern was reinforced by a re-
port from James Taylor and co-workers at
the Cleveland Clinic Foundation. Severe
and persistent chloracne had been ob-
served in workers (and their families) at
chemical plants that produce TcaB as a
contaminant of herbicides or their precur-
sars. Similar skin cysts, papules and scar-
ring are typical of exposure to chlorinated
compounds, including dioxin.

To assess health hazards of Tcas, Hsia
did a variety of tests. He found that the
chemical is more toxic to cells growing in
culture than are two major components of
PCB’S. TCAB is weakly mutagenic in a bacte-
rial mutagenicity test, but appears to be
carcinogenic in a test using mouse em-
bryonic cells. Although mammalian cell
tests are considered the best short-term
test for predicting cancer, Hsia says more
definitive evaluations must await comple-
tion of long-term animal feeding studies.
Hsia also found that TcaB increases the
activity of enzymes in the liver that break
down foreign compounds, and a TCcaB
metabolite may be able to bind DNA, RNA
and protein and alter their characteristics.

At this time Hsia would not recommend
banning propanil, but he emphasizes the
need for further evaluation of the activity
of its breakdown products. He thinks it will
be possible to chemically modify the her-
bicide to a compound that will not de-
grade into toxic chemicals.

“rcaB won't be the only [breakdown]
compound found with toxic properties,”
Hsia predicts. “Unless a chemical is con-
verted completely into carbon dioxide and

SEPTEMBER 23, 1978

TCAB
u-o N=N Qu
a a

TCDD (dioxin)

a Qo m(l
a 0 a

Structural similarity between TcaB and di-
oxin alerted Hsia to potential hazard.

water, it needs watching.” Until now chem-
ical companies have met safety require-
ments simply by measuring the disap-
pearance of the parent compound without
regard for the formation and accumula-
tion of products that may pollute the envi-
ronment and threaten public health, Hsia
says. Under field conditions, more than
half the propanil can be degraded within
30 days, but the amount converted to TcaB
has not been determined.

In addition to evaluating a potential
health hazard, Hsia feels that research
on TCAB may contribute to understanding
of how dioxin acts and, perhaps, to dis-
covery of an antidote. O

DNA guidelines near

More than thirty representatives of pub-
lic interest groups, scientific associations,
government agencies and universities tes-
tified last week at a public hearing on the
proposed National Institutes of Health re-
vised guidelines for recombinant pNa
research. Though most supported the
revisions, which have significantly eased
restrictions on several types of experi-
ments, opinions were anything but unan-
imous. The criticisms included:

e Too many (or too few) lay repre-
sentatives on the local Institutional Bio-
hazards Committees.

® Lack of restrictions on private indus-
try and groups not receiving N1x funds.

® Need to reduce (or increase) con-
tainment levels.

® Too much (or too little) control given
the director of the N1H.

® Vagueness in describing permissible
organisms for research.

® Too little attention to potential
hazards to organisms other than man.

® Poor organization, which spreads in-
structions throughout the documents.

® Failure to specify guidelines for pub-
lic notification and comment.

The N1H plans to publish its final revi-
sions by mid-November. a

Pre-Roman arch: Ancient locker room?

Historians have generally believed that
ancient Romans first introduced the arch
to Western building design, thus freeing it
from the blocky appearance of the post-
and-lintel construction used earlier. But
now a team of archeologists has found a
vaulted tunnel, whose roof is constructed
of wedged-shaped stones fitted together
to form a continuous arch, built by Greeks
around 320 B.C.

The team leader, Stephen G. Miller of the
University of California at Berkeley, says
the discovery should lead to some reas-
sessment of the history of architecture:
“The Romans get credit for developing the
vault in the Western world,” he says, “but
it’s clear now that it was already in use in
Greece before the Romans began to use
it.”

In addition to other aids for dating the
structure, including pottery shards, the
team found graffiti that included the name
of a boxer who is known to have been
active before 320 B.C. The tunnel led into
the athletic arena at Nemea, and Miller
speculates that it may have served as a
kind of locker room. “When we brought in
lights, we could see the names of athletes
scratched on the walls,” he recalls. “I got
goosebumps just walking in there.”

Miller says the tunnel may have been
built by the Macedonian workers Alexan-
der the Great had recently taken to Persia,
where the arch was already used exten-
sively. O
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