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Dow researcn shows way out
of chemical carcinogen problems

THAT chemical companies”™ worldwide
4re urgently  reseacching  short-term
toxigo wyy tests (such as that developed
by Brace Ames of California Univer-
sity) indicates rhe significance of the
“chemivul curcitogen problem™  and
purtly rzfiects the requiremznts cf legis-
laticn coming ntu force in the US
and be'ny formulated in Europe.

Altiough sull 2t an early stage of
development the .23t wure alrsady baing
incorporated inio new lexislation (such
as the UK Hezlth and Safety Com-
mission’s  aotis.ation  scheme) as a
meany of quickly screening compounds
and 4. an indicator of whnether animal
tests should be carried out.

The techmques will oe
topic of discussion at an industrial
toricclogy can erence beiny  held at
Surre. University next week, but they
arz ardezd conly short-ferm and  not
entitely  rehat’e  ndicaiors  as  to
wneth - a chemigal s ti<zly 10 be a2
carcingsen, nowever dewruble a sub-

Jutz they may be tof long-term
Leedn o ridis.

One of those +ho hold reservations
wbout the tre: uz of (r2se techniques
and L arz e cone mied with the
broaw:r prebiem of how to dzul with
2APCINLgens Vit. . W2y huve Deen identi-
fed . Dow’s heud of oxicologicul
researzh Perrv Gehnne He will be
speaking at the Susrey onfersnce on
the n.ed foc am understuinding of the
mzchanims of whon of earcinogens
before uny exiripolauen on the result
of e dose anumal tasis 1o humans o
Cutfic cul (11 1 % Clse examining vinyl
chionde).

Tar redects werk ez 3t Dow
Chewoal’s Me-itaan Liboratoaes which
is helping 0 averseme o e uf the bies
gest * coreticul obstacies o a ration
approdach to chzmicsi cLruinogens—ingz
fact that it has never azen possIdic
to show thdat there exi,i .ny Safe ex-
posure levels, although ~u.n “threshold™
levels of expesure horve been lony
acver «d  For substanzes  whih  Lie
simpey toxic .

By understunding the detoxification
OF excretion processey whrch can allow
man and aam.ls to cope with small
doses of caranugens, but which are
overw~clmed bv liru: doses. Dow
Chereal has spown that the vuormal
tatestical extrapolation o frefsdose re-
wits, Lo produce 30 mdisoon of qaocee
incidence rowmting itom rel-hity
exposure, fzads Wy ozt overasliniee
tions Gehrmy Guesn tausuest that this
means  an carly  miraetucion ob o
“threshold” congpet tor oo circinogens,
but there v ulrendy evtuenge, fe savs
that high doses of wome compounds

the major

overwhelm natural detoxification pro-
ciswes, this being so with vinyl chlorida,
stycene, carbon disulphide. d-nuphthy-
lemines ard 1.4-dioxane.

This is one reason why in vitro or
short-term tests are so divorced from
the real situntion. nctes Gehring. Be-
cause the cell cultures used to detect
whether a compound c¢auses mutation
regresent an artificial environment, the
situatien excludzs the natural excretion
and repair processes.

The detoxification processas occur in
differeat ways, sometimes involving ex-
cretion of the chemical jtself or semaz-
timzs action on the active metabelits
(the adduct, between the carcinogen
and 2 macromolezsule, which is usually
the true carcinogenic agent).

In the cuse of vinyl chloride. he says.
the detoxification procsss involves 3
substance produced ia the liver (gluta-
thione} which is only in limited supply,
and it v therefore not surprising thut
the provess proceeds faster at lower
doses. It would  requirs  unr2alistic
numbers of test animzls to show 1 no-
effect level expenmentally in fesding
triwis, but Gehring's work characteriz.
ing the dose-resconss data of VOM-
inducsd  angiosarcema  in rats  has
snccuraved him to venture esumatss of
levels of exposure which he regards as
irhely to result in no greater occurrence
ot human angiosarcoma than weuld be
evezited to oczuc spentanscusly. Gehe
rnng suguests around 23ppm as being
such a level,

Neglecting  the possibility thut 2
tnresheld level might exist and the fazt
that rats have begn shown to be 3-50
umes more suscegptibfe o VCM-indueed
tumours than huma-., Genring's caleu-
ianons based on rar data show that
chronic exposure to VOM at the Ippm
lzvel would be ¢xpected 10 restlt 1a ong
cuse of angtosarcoma m 100mMsubjests

—lawer than the spontancous  oo-
currence,
Acrylonitrile, which has more re-

cently come under scruliny as 4 <ar.
cinowen, is ulrendy charactecized by
Genning as combining directly with the
basic lite molecule DNA, rather thin
via 0 metabolite, ke VOM.

According o the wevidence :‘rpm
Dow's  longsterm rat-fecding  trials

wiich first Faised the suscicion about
acryvlonvrde, the conrpound v abso
mure polent bovause 1l Ve tumours
1R the brpp, where detoufication pro-
¢enmes du Aot uperate. But the faet that
a0 exvess of brain mours Wasonot
revealed by Du Pont's cetent t:p_ul:mm—
Tovical sudys at ats glant at Camden,
Sauth Carclina, leads Sehrmng 1o be
swspicious of that swudy's validity, and

RN LEANE

T

he Wails 0 see belter evidence that it
1S 2 carcinogen.

This lack of correlution with anim.l
results hc suspects, despite the commuon
suggestion that humans don't neces-
sarily exhibit the same effects as test
animals. Asbestos, VCM and 8B-nupn-
thylamine, have all shown good correla-
tion in this rescect, he noles.

Nevertheless, Gehring believes that u
thrcsho!d effect will be detected with
acrylonitrile, with detoxification pro-
cesses operaling in the blood and lunys,.

Duplicated Legislation

Thesz rapid devetopments in the state
of the toxicological art come at 2 ume
when the chemical industry is being
eriticized for nct detesting such chem-
cal hazards earlier, although the means
huve not been available to allow such
an understanding.

In contrast, the US lewslature's
answer to the problem. the Toxic Suo
stances  Centrel  Act, according o
Gehring has only duplicated existing
legislaon  which  has  never  besr
implemented.

Although inaidents such  as  the
Kepone poliution at Hopewell, Virgini,
were cited as indicitions of the need tor
such new law, it simply retlected the
result of ineffecuve implementation !
existing luws., wesording 0 Gehniny,

Gehring mainiains that YU per cect
of the n=w Lw's ar ». could be nchieve.,
with existng legislution, the only ney-
fected irea having previously been law
zcatralling disposuls of sofids on lunid

The strength of Dew's belief in th,
ledd not just 1o etforts to modify s
zonteats, Gzhriny admits, but to ry
and prevent its ever reaching the statu.c
book.

What makes [Dow's toxicolog:. 1
work sv important is not legi.aton but
the rate at whicn industrial chemcais
are berny labelled carcinoyznic, ofics
s a resuit of tne massive-dose teci.
niguzs which Gehring cails “sulid stzte
toxicology™.

Thus the US Nauonal Cancer Inst-
tute’s bioassay proyramme. originually
conceived 1 decade ago to examie
highly biouctive compounds, particy-
larty pesticides, is now committed to re.
parting animal test data on more thun
200 suspect c¢hemicals at the rute o
three o week. The "Chemical carcinoyen
of the yeur” phenomenon of the recen:
past, notes Gehring, threatensy o be-
come the “Chemical carcinogen of the
week™ in the neur future.

What can the industry Jdo (o put new
evidence n perspechive and ensure 2
fure trial by media” in such clses?
The revent release by the NCI of fest
duta linkinye perchlurethvliene with livers
vaneze 1n mece provides an allustotten
of Dow's cforts. The fact that Dow
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