
Carcinogens and Human Health: Part 1 

Bruce N. Ames and Lois Swirsky Gold 
(Perspective, 31 Aug., p. 970) posit that 
most human exposure to synthetic chemicals 
that are rodent carcinogens poses little or no 
risk of cancer. They argue that the high 
doses used in rodent bioassays cause tumors 
largely by inducing cytotoxicity with result- 
ant compensatory cell proliferation (mitoge- 
nesis) that converts DNA damage (mostly 
caused by endogenous compounds in food) 
into mutations. In their view, mitogenesis 
dominates the carcinogenic process with the 
result that thresholds exist for “nongeno- 
toxic” rodent carcinogens, and the dose- 
response curve for genotoxic carcinogens is 
sublinear. They conclude that the current 
U.S. regulatory policy, which calls for con- 
trolling involuntary exposures to industrial 
chemicals and pesticides identified as carci- 
nogenic in the laboratory, imposes unneces- 
sary costs on society and conveys no benefit 
in terms of health protection. Thus they 
dismiss the potential risks from the more 
than 1 billion pounds of pesticides and 
related products produced annually in the 
United States and the estimated 22.5 billion 
pounds of toxic chemicals released or dis- 
posed of each year in this country ( 1 ) .  

These arguments are not new (2). Thus 
far, however, lengthy deliberations by U.S. 
and international health protection agencies, 
scientific advisory boards, and panels of ex- 
perts have rejected proposals to relax stan- 
dards for carcinogens and have supported 
the use of animal tests as predictors of effects 
in humans (3). U.S. agencies involved in risk 
assessment policy have adopted the general 
assumption of low-dose linearity for carcin- 
ogens-regardless of their presumed mech- 
anism of action. 

The rationale for these decisions is three- 
fold: (i) the lack of adequate understanding 
of mechanisms by which carcinogens (espe- 
cially those termed “nongenotoxic”) exert 
their effect; (ii) the absence of an identifiable 
threshold or safe level of exposure for a 
diverse human population; and (iii) the de- 
sirability of preventing cancer through the 
use of testing in model systems, obviating 
the reliance on epidemiologic data in hu- 
mans. This rationale remains valid in light of 
current knowledge. 

First, a large body of data on chemical 
carcinogenesis and the molecular biology of 
cancer supports a far more intricate mecha- 
nistic explanation of tumor induction by 
both nongenotoxic and genotoxic carcino- 
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disease burden (such as smoking) and re- 
searching new potential “major” risks, as 
Ames and Gold suggest, but also reducing 
current involuntary exposures to identified 
industrial carcinogens (12). Indeed, on the 
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