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Pesticides and Breast Cancer Risk,
An Evaluation of Chlordane

What is chlordane? in the environment and build up in animal and fish fat. There
was a concern that people may be exposed to this insecticide by

Chlordane is a man-made mixture of chemicals that wasating food contaminated with chlordane, including fish, shell-

widely used as an insecticide in the United States (U.S.)fish, dairy, meat and poultry products. Its use was subsequently

Although no longer used, chlordane is very persistent anghanned due to these concerns.

can still be found in some soils. Chlordane contains

heptachlor, another persistent insecticide (see fact sheds chlordane still made commercially?

Pesticides and Breast Cancer Risk, An Evaluation of

sold in the U.S. were Octachlor and Velsicol 1068. containing chlordane are available internationally for termite

control and wood treatment.

What is the history of chlordane’s use? _
How do federal agencies regulate chlordane to

Chlordane was used extensively as an insecticide in th@rotect the consumer?

U.S., from its introduction in 1947, through the 1980s. The

most common use of chlordane was for termite control. |tA|| chlordane sales and use in the U.S. were canceled by the
was poured or injected around foundations to protect homeEPA in 1988. Since chlordane is still made in the U.S., the
and buildings from termite damage. Its use was especialljoccupational Safety and Health Administration (OSHA)
high in areas where termites caused structural damage, su€fgulates chlordane levels in the workplace. The EPA limits the
as the southern U.S. Itwas also used to kill insects in the soipmount of chlordane that can be released from any industrial
to prevent them from damaging food crops, gardens angource into waste waters. The EPA also sets the maximum level
turf, and was used as an herbicide to control weeds in turfof chlordane allowed in drinking water. This “maximum
Another use was to prevent fire ants from building nests incontaminant level” for chlordane has been set at no more than
power transformers. Chlordane’s use on food crops wag micrograms of chlordane per liter of drinking water (one liter
canceled in 1978 by the U.S. Environmental ProtectioniSapproximately one quart). The Food and Drug Administration
Agency (EPA). Its use for protection of buildings and power (FDA) and the U.S. Department of Agriculture (USDA) monitor
transformers continued for another 10 years. In 1988, althe levels of chlordane and its breakdown products in domestic
commercial and domestic use of chlordane in the U.S. wagnd imported foods.

banned by the EPA. .
Y Who might have been exposed to chlordane?

Why was chlordane use banned? _ _ -
People most likely to have been exposed to this chemical in the

Laboratory mice that were fed chlordane over long periodgPast are:
of time had a higher incidence of liver cancer than untreated o ) o _
mice. These results raised concerns about chlordane’s abilit}insecticide applicators who treated buildings with chlordane

to cause cancer in humans. Chlordane was also found to stajeople who treated their own homes with chlordane




*People who lived in homes treated with chlordane increase in deaths due to lung cancer was observed among
sFarmers and agricultural workers who treated fields with Pesticide applicators. However, there was no significant
chlordane. or worked with treated soil increase in deaths from any cancers among men who
: ' . worked in chlordane-manufacturing plants. In another study,
*People involved in the manufacture of chlordane :
agricultural workers who handled chlordane and other

*People who treated lawns and turf with chlordane pesticides were observed to have a higher risk of developing
*People who handled orlaundered chlordane-contaminatech type of cancer called non-Hodgkin’s lymphoma. But

work clothing other studies have not observed an increase in the risk for
this cancer among chlordane-exposed agricultural workers.
How can we be exposed to chlordane today? Unfortunately, similar studies on women exposed to

. . . . chlordane through their work in agriculture or at chlordane
_Chlordanells very stable in the envwonm(_ent.. It can remammanufacturing plants have not been done.
in some soils for over 20 years. People digging around the
foundations of buildings treated with chlordane in the pasphges chlordane cause breast cancer?

could still expose themselves to this highly persistent

chemical. Children may be exposed by playing with In studies conducted so far, chlordane has not been directly
chlordane-contaminated soil found near the foundations ofinked with causing breast cancer in either animals or in
chlordane-treated buildings and homes. Chlordane can beumans. Since chlordane can build up in breast fat, three
found in the air of some homes 15 years after its usestudies have looked at the levels of a chemical contained in
Because of extensive use of chlordane for termite controthlordane mixturesr@ns-nonachlor) and chlordane break-

in urban areas, small amounts of chlordane in soil can bdown products (oxychlordane) in the breast fat of women
carried into water run-off, and contaminate river and lakewith and without breast cancer. The results of these studies
beds where fish feed. Chlordane can build up and accumulateave not been consistent. Two of these studies did not find
in the fat tissue of fish and shell fish that have lived insignificantly higher levels of chlordane or its breakdown
contaminated bodies of water. Those working in factoriegproducts in the breast fat of women with breast cancer
that make chlordane should follow current OSHA workplacecompared to women without the disease. Both of these

protection guidelines to minimize their exposure to studies tested small groups of women (20 or less). The one

chlordane. study that did find elevated levels of oxychlordane in
women with breast cancer compared to women without

Does chlordane cause cancer in experimental breast cancer is of very limited value because of the very

animals? small number of women studied (only 5 in each group) and

) ] o _other problems in the design of the study.
Chlordane caused an increase in the incidence of liver

cancer in male and female mice and thyroid cancer intis difficult to make any definite conclusions from the very
female rats when it was fed to these laboratory animal$ew small studies that have been conducted to date. Larger,
over long periods of time. Chlordane may also act withmore carefully designed studies are needed to further
other carcinogens to “promote” liver tumors in male mice.investigate whether higher body levels of chlordane and its
Diethylnitrosamine (DEN) is a known cancer-causing breakdown products are associated with an increased risk
substance (carcinogen). Male mice that were given DEN irof developing breast cancer. Several studies involving
drinking water and then fed a diet containing chlordanejarger groups of women are in progress.

were twice as likely to develop liver tumors than when

given DEN alone. How may chlordane affect breast cancer risk?

Does chlordane cause cancer in humans? Awoman’s lifetime exposure to estrogen has been linked to
increased breast cancer risk. Estrogen is a female hormone
There isinadequate evidence to show that chlordane causgsat helps control the reproductive cycles and breast growth.
cancer in humans. In a few reports, chlordane exposureshere is a concern that synthetic chemicals that act like
have been linked with cancer. But since most of the peoplestrogen or cause other chemicals to act like estrogen may
who have been exposed to chlordane have also bedncrease awoman's risk of developing breast cancer. In one
exposed to other pesticides, establishing a clear link betwedaboratory experiment designed to test for a chemical’'s
chlordane exposure and cancer is difficult. In one study, agbility to act like estrogen, chlordane did not act like
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estrogen when it was tested alone. There is currently n@yhere is more research needed?
evidence that chlordane can enhance the estrogen-like effects

of other environmental pollutants. The one study that had grger, case-control studies are needed to see whethd
suggested that chlordane can enhance the estrogen-like effect higher levels of chlordane or its breakdown products|in
of other pesticides is considered invalid because the results of body tissues of women are associated with higher

this study could not be reproduced. incidences of breast cancer. Studies are now in progres

Another way a chemical may affect breast cancer risk is if it to adFiress this re§earch need (see following section :
“disrupts” the way the body makes or breaks down estrogen”There is some evidence that chlordane can act with
Estrogen can be broken down in the liver by several routes. Carcinogens as a liver tumor “promoter” in male mice.
One route yields a very weak form of estrogen that is excreted Studies are needed to test if chlordane can also act ps
from the body. Other routes yield forms of estrogen that may ~ “Promoter” with carcinogens known to cause breast
be cancer promoting. Chlordane increases the rate of estrogen cancer in experimental animals.

breakdown in the liver. However, scientists have noteStudies should test whether chlordane promotes estroge
determined if chlordane causes breakdown of estrogen into a breakdown in the liver into the cancer-promoting forms
more or less cancer-promoting form. or to other forms of estrogen.

The immune system of the body plays an important role in the°Further animal studies are needed to determine if chlordang
body’s defense against cancer. There is concern that chemicals SZ?eigcranZggi:;?l;)rr];r;:tnfaflgtrem’ and affect the body’s
that damage the immune system may affect cancer risk. The ; ' ,
development of one part of the immune system has beeﬁFurther;t.umes should tgst Whetherchlordgne can mc;regs
shown to be adversely affected in young experimental animals the ability of other environmental contaminants to mimic
that were exposed to chlordane before birth. However, these €Strogen.

studies did not determine if the chlordane-exposed animals

were more prone to develop breast cancer as adults. Therefol§, more research being done?

more animal studies are needed to determine if chlordane-

induced changes in the immune system can affect breadthe National Institutes of Health (NIH) has recently funded

cancer risk. two large new studies to determine any possible associatig
between higher body levels of pesticides such as chlordar
Is chlordane present in breast milk? and breast cancer risk. One study based in California i

looking at blood levels of a variety of persistent pesticides
Since chlordane can build up and be stored in breast faincluding chlordane and its breakdown products, in African-
human milk can carry this chemical from a mother to a breastAmerican women. Another large scale study is being
fed infant. Atthe levels of contamination found in breast milk conducted on women residing in Long Island, New York to
samples in the U.S., researchers have concluded that ttietermine if chlordane exposure is associated with increasq

estimated risk of cancer is far outweighed by the beneficiabreast cancer risk. When the results of these studies af

effects of breast feeding an infant. The amount of chlordanevailable, they will be included in any updated versions of
that an infant in the U.S. may receive from breast milk hashis fact sheet.

been estimated to be well below the “Allowable Daily Intake”

set by the World Health Organization. How can | minimize exposure to chlordane that

_ may still be in the environment?
Conclusions

There is not enough evidentweshow that chlordane directly *Avoid digging in the soil, or planting gardens within 2 t0/3

causes breast cancer in humans or laboratory animals. feet O; fogr:]d?]tlmr(\js of older buildings that have be
However, there is limited evidence that chlordane has the treated with chlordane.

potential to affect breast cancer risk: it may affect estrogertD0 notallow children to play with or handle the soil around
levels in animals, Compromise the animal’s immune system foundations of homes that were treated with chlordape.

1)
>S5

=)

B

D

U)(-Dj

and act with other carcinogens to “promote” liver tumors. *If unsure about chlordane contamination, check with ]he
Further studies are needed to determine if chlordane affects local fish and game or health authorities before eatng
breast cancer risk through these mechanisms. sport fish caught from local streams and rivers.
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*If you still have containers with chlordane in your . .

. . An extensive bibliography o@hlordane and
home orgarage, Contactyourreg|onal environmental Breast Cancer Risks available on the BCERF
authorities on how to handle and dispose chlordane web site (http://www.cfe.cornell.edu/bcerf/)
properly.

Acknowledgments: This fact sheet was based on the

Chlordane Critical Evaluation, by Serge-Alain Wandji, Prepared by

Ph.D., Renu Gandhi, Ph.D., and Suzanne Snedeker, Renu Gandhi, Ph.D.,

Ph.D. The BCERF program would like to acknowledge Research Associate, BCERF

the helpful comments and critical review of this fact and

sheet by the members of the Educational Advisory Suzanne M. Snedeker, Ph.D.,

Board, and Technical Advisory Reviewers. Research Project Leader, BCERF
Program on Breast Cancer and Phone: (607) 254-2893 Cornell Cooperative Extension
Environmental _Risk Fact(_)r_s (BCERF) FAXE (607) 254-4730 Helping You Put Knowledge to Work
College of Veterinary Medicine email: breastcancer@cornell.edu
Cornell University WWW: http://envirocancer.cornell.edu
Box 31

Ithaca, NY 14853-5601

This fact sheet is a publication of the Cornell University Program on Breast Cancer and Environmental Risk Factors in ISéateY ork
(BCERF). The Program is housed within the university-wide Institute for Comparative and Environmental Toxicology (ICEIdinehe
Center for the Environment. BCERF strives to better understand the relationship between breast cancer and other hortadrehcezta

to environmental risk factors and to make this information available on an on-going basis to the citizens of New York State.

The program involves faculty and staff from the Cornell Ithaca campus (College of Agriculture and Life Sciences, CollsgadSaiences,
the College of Human Ecology, the College of Veterinary Medicine, the Division of Biological Sciences and the Divisiortioh&lutri
Sciences), Cornell Cooperative Extension, and the Cornell Medical College and Strang Cancer Prevention Center.

If you would like to be added to our mailing list to receive future copies of our newslgtdErRIBBON please contact Carin Rundle,
Administrative/Outreach Coordinator at the above address. Also included in the newsletter is a tear-off sheet listingshibetsfac

We hope you find this Fact Sheet informative. We welcome your comments. When reproducing this material, credit the Progeast on B
Cancer and Environmental Risk Factors in New York State .

Funding for this fact sheet was made possible by the New York State Department of Health and the U.S. Department of @goipatttiee
State Research, Education and Extension Service.

Trade names are used herein for convenience and informational purposes only. No endorsement of products is intendeitsnd ofaucritamed products
is implied.

Program on Breast Cancer and 1 Printed on recycled paper with soy-based ink.
Environmental Risk Factors (BCERF)

College of Veterinary Medicine

Cornell University

Box 31

Ithaca, NY 14853-5601



