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Dow research shows way out

of chemical carcinogen problems

THAT chemical companies worldwide
are urgently researching short-term
toxicology tests (such as that developed
by Bruce Ames of Culifornia Univer-
sity) indicates the significance of the
“chemical carcinogen problem™ and
partly reflects the requirements of legis-
lation coming into force in the US
and being formulated in Europe.

Although still at an early stage of
development the tests are already being
incorporated into new legislation (such
as the UK Heualth and Safety Com-
mission’s notification scheme) as a
means of quickly screening compounds
and as an indicator of whether animal
tests should be carried out.

The techniques will be the major
topic of discussion at an industrial
toxicology conference being held at
Surrey University next week. but they
are indeed only short-term and not
entirely reliable indicators as to
whether a chemical is likely to be a
carcinogen. however desirable a sub-
stitute they may be for long-term
feeding trials.

One of those who hold teservations
about the true value ol these techniques
and who are more concerned with the
broader problem of how to deal with
carcinogens once they have been identi-
fied is Dow's head of toxicological
research Perry Gehring. He will be
speaking at the Surrey conference on
the need for an understanding of the
mechanisms of action of carcinogens
before any extrapolation on the results
of high-dose animal tests to humans is
carried out (in this case examining vinyl
chloride).

This refiects work done at Dow
Chemical’s Michigan laboratories which
is helping to overcome one of the big-
gest theoretical obstacles 10 .4 rational
approach to chemical carcinogens—the
fact that it has never been possible
to show that there exist any safe ex-
posyre levels, although such “threshold”
levels of exposure have been long
accepted for substances which are
simply toxic, o

By understanding the detoxification
or excretion procesces which can allow
man and animals to cope with small
doses of carcinogens, but which are
overwhelmed by large doses. Dow
Chemical has shown that the normal
statistical extrapolation of high-dose re-
sults, to produce an indication of cancer
incidence resulting from real;lnfc
exposure, leads to great uvercstima-
tions. Gehring doesn’'t suggest that this
means an early introduction of a
“threshold™ conepet for all carcinogens.
but there is already evidence. he says,
that high doses of some compounds

overwhelm natural detoxification pro-
cesses. this being so with vinyl chloride,
styrene, carbon disulphide. B-naphthy-
lamins and |4-dioxane.

This is one reason why in vitro or
short-term tests are so divorced from
the real situation, notes Gehring. Be-
cause the cell cultures used to detect
whether a compound causes mutation
represent an actificial environment, the
situation excludes the natural excretion
and repair processes.

The detoxification processes occur in
different ways, sometimes involving ex-
cretion of the chemical itself or some-
times action on the active metabolits
{the adduct, between the carcinogen
and a macromolecule, which is usually
the true carcinogenic agent).

In the case of vinyl chloride, he says.
the detoxification process involves a
substance produced in the liver (gluta-
thione) which is only in limited supply,
and it is therefore not surprising that
the process proceeds faster at lower
doses. It would require uwnrealistic
numbers of test animals to show a no-
effect level experimentally in feeding
trials. but Gehring's work characteriz-
ing the dose-response data of VCM-
induced angiosatcoma in rats has
encouraged him to venture estimates of
levels of exposure which he regards as
likely to result in no greater occurrence
of human angiosarcoma than would be
expected to. occur spontaneously. Geh-
ring suggests around 25ppm as being
such a level. .

Neglecting the possibility that a
threshold level might exist and the fact
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Acrylonitrile, which has more re-
cently come under scrutiny as a car-
cinogen, is already charactetized by
Gehring as combining directly with the
basic life molecule DNA, rather than
via 2 metabolite, like VCM.

According to the evidence from
Dow's long-term rat-feeding trials
which first raised the suspicion about
acrylonitrile, the compound is also
more polent becihuse it causes tumours
in the brain. where detoxitication pro-
cesses do not operate. But the fact that
an excess of brain tumours was not
revealed by Du Pont’s recent epidemio-
logical study at jts plunt at Camden,
South Carolina. leads Gehring to be
suspicions of that study's vadidity. and

he waits to see better evidence that jt
is a carcinogen.

This lack of correlation with animal
results he suspects, despite the common
suggestion that humans don’t neces-
sarily exhibit the same effects as test

- animals. Asbestos, VCM and #-naph-

thylamine, have all shown good correla-
tion in this respect, he notes. °
Nevertheless, Gehring believes that a
threshold effect will be detected with
acrylonitrile, with detoxification pro-
cesses operating in the blood and lungs.

Duplicated Legislation

These rapid developments in the state
of the toxicological art come at a tlime
when the chemical industry is being
criticized for not detecting such chemi-
cal hazards earlier, although the means
have not been available to allow such
an understanding.

in contrast, the US legisluture’s
answer to the problem, the Toxic Sub-
stances Control Act. according to
Gehring has only duplicated existing

legislation which has never been
implemented.
Although incidents such as the

kepone pollution at Hopewell, Virginia,
were cited as indications of the need for
such new law, it simply reflected the
result of ineffective implementation of
existing laws, according to Gehring.

Gehring maintains that 90 per cent
of the n2w law’s aims could be achieved
with existing legislation, the only neg-
lected area having previously been law
ccntrolling disposals of solids on land.

The strength of Dew's belief in this
led not just to efforts to modify its
contents, Gehring admits, but to try
and prevent its ever reaching the statute
book.

What makes Dow's toxicological
work so important is not legislation but
the rate at which industrial chemicals
are being labelled carcinogenic, often
as a result of the massive-dose tech-
niques which Gehring calls “solid state
toxicology™.

Thus the US National Cancer Insti-
tute’s bioassay programme, originally
conceived a2 decade ago to examine
highly bioactive compounds. particu-
larly pesticides. is now committed to re-
porting animal test data on more than

- 200 suspect chemicals at the rate of

three a week. The “Chemical carcinogen
of the year™ phenomenon of the recent
past, notes Gehring, threatens to be-
come the “Chemical carcinogen of the
week™ in the near future.

What ¢an the industry do to put new
evidence in perspective and ensure a
fair “trial by media” in such cases”
The recent release by the NC1 of test
data linking perchlorethylene with iiver
cancer in mice provides an illustration
of Dow's efforts. The fact that Dow

¢ ntinued on page 23
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ASSESSMENT of the impact of govern-
ment regulation on the US
industry will considerably
existing trends away from inn vative

- research and towards lower earhings

growth shown by companies. accordjng
to New York analysts, Salomgn
Brothers.

Salamon's review of controls both
on chemical product marketing and on
the production side. in pollution stand-
ards and worker protection, lead to
the conclusion that the chemical indus-
try will suffer in this respect m
than any other.

Investors will tend to pay a |
multiple orice for chemical st
reflect the greater uncertainty a
with a preference for large ¢
whch have more diversified
of products.

The trend is illustrate
creasing proportion of
being devoted to safe
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D in 1976, with a 9:2
rease plapned for 1977,
ample of Du Pont, whose
s 42 per cent of turnover
serves to illustrate the trend.

s than 25 per cent of the total
budget in the coming years. down
frgm a level of 34 per cent in the past.

. encourages a gredter concentra-
n exzstmg products and ts
the deégreasing rate of major discoyeries
and thd higher risk of exploratopy new
product arch.

One ol the biggest factors
considers 1 this assessment is
Substances Control Act and
tainty aboul its implementation. Its
implications 1gclude greater public in-
volvement in BPA heariogs Yecause the
act authorizes \ citizens' pefjtions and
provides federal funds fof citizens’
groups to allow \their partigipation in
hemmzs
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nutritive uivalent either to
cyclamate ih, acceptbility or saccharin
in cost of sweetngss would be about
$100m. /year adegrding to the latest
multi-client stud blished by Arnold
Services, UK

ability and fsafety. Among the mnst
promising sWweeteners are acetosulfam,
ethyl /cyclohexyl aspartylaminoma-
1o} itm 2 ~hydroxy--4 - methyl
alerate and stevioside. Other graups
worthy of further study include chiote:
sugars, thiophen saccharins,
nitriles and sweetener of Lo Han Kuo.

Dow toxicology continued

studies reported two years ago had
failed to show that the widely used dry
cleaning solvent represented any hazard
to man was predictably ignored in many
reports of the new “threat”. But Dow
had made an effort to ensure a balanced
response by pre-empting the release of
the NCI's data with a re-release of its
own findings of 1975, which it stresses
had been carried out with far more
reasonable doses,
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AMMONIUM CHLORIDE

for the introductio
of cationic functional groups.

CH,-CH.CH,N.(CH,)).*Cl-
N/

O

Key Properties

Epoxide content ol% (typ.)

Free epichlorohydrin 200ppm (typ.)
Applications Photographic chemstry

Cationic starch modification Surfactant manufacture

Textile fibre treatment

Biocide manufacture

Whatever your need in fine chemicals, it's probable
that we can help. Contact your Sheil company today.

Another Shell Fme Chemical
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