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Carcinogens and Regulation 

As staff members of a governmental 
unit that provides information about the 
toxic potential of substances used in Cal- 
ifornia workplaces, we found Gio Gori's 
"The regulation of carcinogenic haz- 
ards" (18 April 1980, p. 256) provoca- 
tive. No one disputes that animal experi- 
ments only approximate the complexity 
of human exposures and genetic hetero- 
geneity. Nevertheless, they have identi- 
fied as carcinogenic chemicals which 
have later been shown to cause cancer in 
humans. They are thus valuable in- 
dicators of potential human carcinogens, 
and help us formulate rational policies to 
reduce the carcinogen burden borne by 
the public. We are particularly concerned 
with two of the issues Gori addresses: the 
validity of giving test animals the maxi- 
mum tolerated dose of a suspected car- 
cinogen daily over their life-spans, and 
the legitimacy of extrapolating from ani- 
mal studies to humans. 

Though high doses undoubtedly over- 
come some defense systems in animals, 
they increase the sensitivity of a cancer 
bioassay. High doses are given to in- 
crease the likelihood that even a weak 
carcinogen will produce a measurable ef- 
fect and to compensate for the relatively 
small numbers of animals used in even 
the best of animal cancer tests. To detect 
a weak carcinogen at low doses with sta- 
tistical certainty would require extraor- 
dinary numbers of animals, a require- 
ment that would reduce the number of 
compounds that could be tested each 
year to far below our already limited ca- 
pacity. Most scientists agree that it is 
better to have small-scale tests of a large 
number of substances than large-scale 
tests of only a few. 

Bioassays that subject a small number 
of animals to low doses may fail to detect 
weak carcinogens to which great num- 
bers of people may be exposed. For ex- 
ample, it has been estimated that 3.5 mil- 
lion workers a year are exposed to the 
solvent trichloroethylene (TCE) ( I ) .  In 
tests in male mice TCE causes cancer in 
about half the animals at a daily lifetime 
dose of approximately 1150 mglkg (2). 
We have concluded that the legal stan- 
dards for permissible workplace ex- 
posures are too close to that level; we 
have proposed a policy with a greater 
margin of safety V). 

We agree with Gori that such an ex- 
trapolation from rodents to humans is 
difficult. But conclusive evidence for 
carcinogenicity in animals exists for 
about 200 chemicals (4, 5 ) ,  while the 
number of identified human carcino- 
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What disposable, presterilized 
filter units have the most filter 
surface area for more efacient 
filtration? 
Nalgene Filter Units (17.4 cm2) 
What disposable, presterilized 
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extra parts that can cause 
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of laboratory use.) 
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gens-less than 30-is limited to agents 
that have produced a relatively large ex- 
cess of cancers or extremely rare ones. 
For seven of these compounds (datox- 
in, Caminobiphenyl, bis(chloromethy1)- 
ether, diethylstilbestrol, melphalan, mus- 
tard gas, and vinyl chloride), the demon- 
stration of carcinogenic effects in ani- 
mals preceded evidence of carcinoge- 
nicity in humans. For these arid eight 
additional human carcinogens, animal 
studies would have predicted the target 
tissues in humans (4). In addition, for 
three of six compounds examined the 
cumulative lifetime dose required to pro- 
duce a carcinogenic effect is roughly 
comparable in animals and humans (6). 
Given these predictive results, our ap- 
proach is to respond to the animal data 
rather than to discount it. 

The consequences of failing to re- 
spond may be grave. California workers 
were exposed to the nematocide 1,2- 
dibromo-3-chloropropane (DBCP) and 
became irifertile (7); 17 years earlier 
DBCP had been shown to cause testicu- 
lar effects in rodents (8). Another pesti- 
cide, nitrofen, which is a carcinogen (9) 
and teratogen (10) in animals, has been 
used in California in amounts upward of 
500,000 pounds a year (11). In August 
1980 the manufacturer recalled the prod- 
uct from California distributors, and the 
state's Department of Food and Agricul- 
ture issued an emergency order suspend- 
ing all pertnits for nitrofen use. Should 
we utilize the animal results on other 
substances as a basis for regulatory pol- 
icy, or should we wait to see whether 
there are effects in humans? 

The alternatives Gori offers are unsat- 
isfactory. Cost-benefit analysis as a 
means of developing regulatory policy 
leaves unanswered the crucial question 
of distributive justice: who reaps the 
benefits and who takes the risks in cases 
of uncertain chemical hazards? In our 
view, the onus of a less than stringent 
cancer policy falls disproportionately on 
workers by virtue of their occupational 
exposure to known and suspected car- 
cinogens. 

In advocating a "regulatory court" for 
the determination of a substance's toxic 
potency, Gori fails to acknowledge the 
biases in such a procedure. In his assur- 
ances that it would result in a pluralistic 
representation of risk and cost he dis- 
regards the economic pressures that 
shape the breadth, intensity, and ef- 
fectiveness of political argument. 

Continuous evaluation of the methods 
of assessing carcinogenicity is impor- 
tant, and Gori's discussion is useful in 
that process. We think, however, that 
his premises provide a foundation for 
policies which would go too far toward 
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increasing exposure to possibly hazard- 
ous chemicals. Given the lessons of 
DBCP and other carcinogenic chemicals 
cited here, we prefer the more con- 
servative approach: one that supports 
the full use of animal data in devising 
policies to create a healthful workplace. 

MARC LAPPE, KIM HOOPER 
ELINOR BLAKE, NANCY PFUND 

EUGENE GARDNER, JON ROSENBERG 
Hazard Evaluation System and 
Information Service, State of California 
Department of Health Services1 
Department of Industrial Relations, 
2151 Berkeley Way, Berkeley 94704 
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Gori attacks an important problem. 
Each year some 30,000 chemicals are 
synthesized in the United States alone. 
Perhaps 3000 of these are new com- 
pounds produced in significant quantities 
(I). At present, assessing carcinogenic 
risk by means of lifetime studies in ro- 
dents may take up to 3 years and cost 
$250,000 per chemical (2). Therefore, 
lifetime studies simply do not meet the 
need. However, Gori's assertion that we 
should substitute relative toxicitv mea- 
surement for quantitative carcinogenesis 
studies because our dependence on the 
latter is "largely motivated by the ideal 
of absolute safety at all costs" is not a 
proper argument. The facts are that (i) 
current regulatory practices for chemical 
carcinogens are neither rational nor ef- 
fective, and (ii) chemical carcinogenesis 
testing is capable of detecting and ap- 
proximately quantitating cancer risk at a 
reasonable cost, whereas toxicity testing 
per se is not. 

With regard to absolute safety stan- 
dards, such as those embodied in the De- 
laney clause, Gori makes a valid point: it 
is unreasonable and nonproductive to re- 
quire that a chemical found to be carci- 
nogenic in a rodent at any level and over 
any period of time should be banned 
forthwith. However, Gori's assertion 
that the current tests are not predictive 
of risk in humans because "mice could 
be from 3 x lo4 to lo9 times more cancer- 
prone than humans" is fallacious. Ex- 
trapolative predictions of the rates of 
cancer incidence from animals to hu- 
mans can yield quite reasonable com- 
parisons (3). For example, extrapolated 
data on aflatoxin B, carcinogenicity yield 
values on the order of tenfold less sensi- 
tivity in man (4). It seems to me that this 
is sufficiently accurate for the purpose of 
defining approximate threshold values. It 
is not reasonable to suppose that this in- 
formation is invalid simply because ro- 
dents are more sensitive than man or be- 
cause a few chemicals do not have de- 
tectable effects in all biological systems. 

As for the problem of the cost of the 
lifetime tests, there are alternatives. Al- 
though no single carcinogenesis testing 
system is 100 percent effective, many 
short-term bioassays are quite good. 
With a combination of short-term in vivo 
tests, most chemicals (certain steroid 
hormones being notable exceptions) can 
be tested for carcinogenicity or tumor- 
promoting ability in 6 months or less at a 
cost of approximately $5000 each. I esti- 
mate that it would require about $15 mil- 
lion to quantitatively test the 3000 most 
common chemicals. Furthermore, since 
a great deal is known about the struc- 
tures and reactivity of chemical carcino- 
gens, many of these compounds (for ex- 
ample, aliphatic hydrocarbons) would not 
have to be tested. This level of ex- 
penditure of money and effort seems to 
me quite reasonable for the assurance 
that most of the chemicals to which we 
are exposed are unlikely to be carcino- 
gens. 

RICHARD H. TULLIS 
Environmental Carcinogenesis 
Laboratory, Department of Community 
Medicine, M-022, University of 
California, Sun Diego, La Jolla 92093 
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I agree with Tullis that current regula- 
tory practices for chemical carcinogens 
are neither rational nor effective, but I 
cannot agree with him, or with Lapp6 et 
a l . ,  that our experience justifies qualita- 
tive or quantitative reliance on animal 
testing for regulatory decisions in this 
area. 

That one or a few tests give apparently 
accurate approximations of risk to hu- 
man beings is no justification for con- 
cluding that all tests are equally valid; 
many thousands of such tests do not pro- 
vide even the appearance of approxima- 
tion and are unpredictably discordant 
and ambiguous. 

In restating that maximum tolerated 
doses are necessary to show an effect 
with weak carcinogens, Lapp6 et al. fail 
to recognize that this is only a statistical 
imposition, oblivious of real biologic dif- 
ficulties ranging from overloading of 
metabolic and physiologic conditions to 
assumptions about dose response func- 
tions that are not scientifically verified or 
even verifiable. 

If Lapp6 et a l . ,  as regulators, wish to 
use animal tests for determining carcino- 
gen threshold limit values as in their 
TCE example, they have the legal power 
to do so, but their decisions ought to be 
considered as being determined by a 
judgment of prudence and not as defen- 
sible by scientific data. Technical grade 
TCE has been shown to increase liver tu- 
mor incidence in mice but not in rats. If 
the tests were predictors of human target 
tissues, as these authors assert, hepa- 
tomas should be frequent in exposed 
workers. Any increase of these rare tu- 
mors would be readily noticed, but I am 
unaware of such findings. 

The point they seem to have missed in 
my article is that, because animal tests 
are unreliable predictors of human risk 
and cannot consistently predict either 
safety or hazard, only two alternatives 
are left; one is irrational fear and the op- 
erational paralysis it ultimately implies, 
the other is a measure of prudence. De- 
spite what anyone says about reliance on 
animal data, at the roots of regulatory 
decisions one invariably finds a balance 
of prudence and perceived need. Regu- 
lators adjust their pronouncements ac- 
cording to how extreme a regulation can 
be before it incurs a public revolt or a 
court challenge or causes an unsupport- 
able economic burden. Saccharin is a 
signal case, where the public decided 
that the risks are hypothetical and the 
benefits tangible. As a consequence, a 
flood of protest has forced Congress to 
suspend the Delaney amendment for this 
substance. 

It is often professed that scientific data 
support regulatory decisions, but usually 

they are not the real basis for regulation. 
This is demonstrably true even when 
precise measures of human risk are 
available through epidemiologic data. 

Many have advanced the astonishing 
apology that no better information is 
available than animal data. In a similar 
vein, Lapp6 et al. argue that failure to 
respond to animal data may have grave 
consequences. Because animal data can- 
not tell whether it is harmful to regulate 
or not, or how harmful it might be, sure- 
ly this is not a scientific statement but 
rather a political one, and one that can 
be properly resolved only by a compre- 
hensive cost-benefit analysis of the op- 
tions available, these being not to regu- 
late at all or to do so at various levels 
of intensity. Animal data may contribute 
only tangentially to such a decision. To 
say that this process, and the regulatory 
courts that I and others have suggested, 
would be subject to pressures is to state 
the obvious. The point is that in a partici- 
patory democracy a citizen's court is 
likely to experience many conflicting in- 
fluences that may moderate each other, 
as opposed to the unidirectional bias of 
agencies that depend on regulation as a 
reason for existence and survival. 

GIO BATTA GORI 
Franklin Research Center, 1320 Fenwick 
Lane, Silver Spring, Maryland 20910 

Privileged Communication 

Stephen M. Schwartz (Letters, 7 Nov. 
1980, p. 590) refers to the risk of plagia- 
rism or pirating of ideas presented in 
grant applications. He also suggests that 
major scientific journals could take an 
editorial stand against use of the access 
privilege by scientists. 

Such a stand has already been taken 
by the Committee of Editors of Bio- 
chemical Journals of the International 
Union of Biochemistry, of which Sci- 
ence is a corresponding member. Point 1 
of its Code of Ethics, adopted in 1%9, 
reads as follows: "All manuscripts re- 
ceived in the editorial office should be 
considered privileged communications, 
and be so identified." A privileged com- 
munication may be defined as a con- 
fidential document not to be shown or  
described to anyone except to solicit as- 
sistance in reaching an editorial con- 
clusion provided that this privileged sta- 
tus is made clear to the referee. 

CLAUDE LIEBECQ 
Committee of Editors of Biochemical 
Journals, International Union of 
Biochemistry, Boulevard de la 
Constitution, 69-054, 
R-4020 Lic',ge. Belgiutn 




