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Risk assessment and religion 
More than one million women in the United 
States have died of breast cancer in the past three 
decades. Among them was Rachel Carson, author 
of Silent Spring, widely regarded as one of the most 
influential American books of the past 50 years. 
Published in 1962, Silent Spring exposed the 
environmental havoc wreaked by the wanton abuse 
of pesticides including DDT1• Carson's book sold 
more than half a million copies and led to 
congressional hearings (at which she testified) 
and, ten years after publication, the banning of 
DDT in the United States. But DDT is still heavily 
used in many other parts of the world, and the 
amount of pesticides used in the United States 
continues to grow, presently exceeding 2 billion 
pounds each year. 

DDT was first used in the United States in 1943 to 
combat malaria, and its use expanded rapidly to 
include all manner of plants and animals. During 
polio eradication programmes, children were 
sprayed with DDT while playing in outdoor 
swimming pools. In 1957, authorities deposited 
DDT across three million acres of New York State 
and surrounding areas to combat the spread of the 
gypsy moth. Although gypsy moths are forest 
dwellers, the perceived threat to metropolitan New 
York was such that a highly absorbent DDT-in-oil 
mixture was dropped over heavilypopulatedregions 
including much ofLong Island. In Carson's words1

: 

"They sprayed truck gardens and dairy farms, fish ponds and 
salt marshes. They sprayed the quarter-acre lots of suburbia, 
drenching a housewife making a desperate effort to cover her 
garden before the roaring plane reached her, and showering 
insecticide over children at play and commuters at railway 
stations ... [A] fine quarter horse drank from a trough in a field 
which the planes had sprayed; ten hours later it was dead." 
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Although banned in the United States since 
1972, DDT remains a deadly threat to the 
environment and food-chain because of its half
life of about 100 years. A broad range of pesticides, 
including DDT, are known to mimic the female 
hormoneoestrogen2, although interestingly, the chief 
metabolic product of DDT in the human body, 
DDE, has recently been shown to be an effective 
androgen inhibitor; DDE has been linked with 
increases in developmental defects in exposed male 
animals, and lowered sperm counts and testicular 
cancer in humans4

• But of all the risk factors mooted 
to influence the risk of breast cancer- dietary fat, 
smoking, alcohol intake, o:ral contraceptives, 
electromagnetic fields and so on - exposure to 
pesticides is often regarded as the most sinister and 
dangerous\ especially because DDT is concentrated 
in fat tissue, which obviously includes breast tissue. 
But although there are many observations 
suggesting that exposure to chemicals such as 
DDT does pose a cancer threat - for example, 
breast cancer rates in Israel have fallen sharply 
following the reduction of chlorinated pesticides 
in milk- conclusive evidence is hard to come by. 

There have been several studies exploring a 
possible association between organochlorines and 
breast cancer, with provocative results even if 
there remains no firm consensus. In 1993, Mary 
Wolffs team at Mount Sinai Hospital in New 
York found that 58 women with breast cancer had 
higher serum levels of DDE, the chief metabolite 
of DDT, than healthy controls5

• In a larger 
prospective study published a year later, Nancy 
Krieger's group from the Kaiser Foundation 
Research Institute in Oakland, California, detected 
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• 
no significant differences between DDE levels in 
150 cancer victims and healthy controls6, but the 
underlying trend did suggest an association in some 
racial groups. 

Today, Long Island is once again a rallying cry for 
the mounting public concern that pesticide and 
other forms of chemical pollution are inextricably 
linked to the appalling recent rise in the incidence of 
breast cancer- up 36% from 1973 to 1987 across 
the United States. Two regions of Long Island -
Nassau and Suffolk counties- have some of the 
highest rates of breast cancer in the country. From 
1984 to 1988, the incidence in Nassau county was 
18% higher than the rest of New York, and the 
mortality rate for white women in Nassau during 
the same period was 36% higher than the rest of the 
United States. More recent data, however, suggest 
that these two counties are falling closer to the state 
average. 

In 1992, New York Senator Alfonse D'Amato 
requested thatthegovemmentinvestigatethereasons 
for the high rate of cancer in regions of Long Island. 
The Centers for Disease Control and Prevention 
(CDC) compiled a report that found no evidence to 
invoke new factors such as exposure to pesticides, 
hazardous waste sites or electromagnetic radiation. 
It concluded that the high incidence "may be 
explained by the high prevalence in this population 
of known risk factors for breast cancer, such as a 
history of benign breast disease, certain 
reproductive characteristics, and religion". The 
report did nothing to satisfy politicians and 
activists, however, and in June 1993, a 
congressional mandate created the Long Island 
Breast Cancer Study Project, an intensive 5-year 
environmental study that hopes to gather 
information from every breast cancer sufferer on 
Long Island. In the meantime, a preliminary 1994 
New York Department of Health study suggested 
that post-menopausal women living within 1 
square kilometre of chemical manufacturing plants 
inNassauandSuffolkcountieswereapproximately 
60% more likely to develop breast cancer. 

The religious risk factor noted in the CDC report 
was simply "being Jewish", but the report avoided 
any suggestion that Jews might have a genetic 
predisposition to the disease. There are about 
200,000 Jews living in Nassau county, or roughly 
16% of the county residents - one of the highest 
Jewish concentrations in the United States. About 
90% of them are Ashkenazi Jews, tracing their 
origins to central and eastern Europe. Until now, 
however, the suggestion that ethnic background 

might influence breast cancer risk was speculative 
at best, and might well have as much to do with 
shared environment as shared genes. 

Betting on BRCAl: The cloning last year of 
BRCAl, the hereditary breast and ovarian cancer 
gene, allows the opportunity to address some of 
these questions. Presumably therefore, the report 
on page 198 of this issue7 from Larry Brody and 
colleagues on the prevalence of a certain 2-base 
pair deletion ( 185delAG) in BRCAl in Ashkenazi 
Jews will arouse much interest. This mutation was 
first encountered by Steven Narod and colleagues 
last year in four Canadian families with the same 
haplotype, suggesting a possible founder effecfl. 
Over the next few months, the same mutation was 
observed by several groups in other families, which 
were almost always of Ashkenazi Jewish origin9

• 

Indeed, Narod's 185delAG families (six in all) are 
also ofJewish ancestry10

• A trend was emerging. 
As discussed in News & Views on page 113, Brody 

and colleagues examined more than 850 DNA 
samples from unrelated Ashkenazi Jews, which had 
been collected years earlier as part of screening 
programmes forTay-Sachs diseaseandcysticfibrosis 
(hence with no regardoffamily history or experience 
with breast cancer). Eight of the samples (and none 
of the controls) contained the 185delAG mutation, 
for a frequency of 0.9%. Thus the findings suggest 
that about 1 out of 100 Ashkenazi Jews carry a 
BRCAl frameshift mutation, putting those individ
uals at heightened risk ofbreast and ovarian cancer. 
By contrast, the BRCAl carrier frequency in the 
general population is estimated to be about 1 in 800. 

A number oflarger studies are already being set 
up to obtain more precise estimates for the BRCAl 
carrier frequency in the Jewish population. These 
studies have important consequences (see page 
113) but even if the frequency of the 185delAG 
mutation in the Ashkenazim is confirmed, it 
cannot account for the recent surge in breast 
cancer incidence. All the more reason, therefore, 
that the search for contributing environmental 
factors and the role of genetic polymorphisms in 
detoxifying potential carcinogens be stepped up. 
Today in New York State, ten women died of ~ 
breast cancer. ~ 
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