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Pesticides and Breast Cancer Risk,
An Evaluation of Cyanazine

What is cyanazine? thousand pounds of Al used annually during the same time
eriod.

Cyanazine, 2-[[4-(:h|0r0-6(ethylamino)-1,3,5-triazin-2-p

yllamino]-2-methylpropionitrile, is a synthetic chemical What is the current regulatory status of cyanazine?

that is widely used as an herbicide to control broad-leaf o - ) o .

weeds and grasses in agricultural crops. This chemical is (ryanazine is classified aRastricted Use Pesticidépplicators

the s-triazine family of herbicides. Some common tradeMustbe certifiedin order to use this pesticide. Cyanazine, along

names for cyanazine include Bladex and Fortrol. Cyanaziﬁ’éith thes-triazine herbicides atrazine and simazine, was placed
is also available commercially premixed with anotker under Special Review by the U.S. Environmental Protection

triazine, atrazine. Agency (EPA) in 1994. Cyanazine was placed under Special
Review because of concerns raised about its cancer-causing
What is the history of cyanazine’s use? potential in experimental animals and possible risks to humans

exposed to this herbicide. On August 2, 1995, Du Pont Chemical
Cyanazine was first registered for use as an herbicide lyyo., then the primary manufacturer and registrant, voluntarily
Shell Chemical Company in 1971. Inthe U.S., over 90% 0froposed to phase out its production of cyanazine and to stop
its use in agriculture is to control weeds in corn fields. Itgroduction for use in the U.S. by December 31, 1999. Sale and

highest use is in corn-growing states of the Midwest. It igise of existing stocks of cyanazine will be prohibited after
used primarily as @re-emergenherbicide on corn. It is September 30, 2002.

usually applied once during the growing season to control ] )
weeds before the corn-seedlings emerge from the soil. It 40w do our federal agencies regulate cyanazine to
also used to control weeds in sorghum, cotton, barleygrotect the consumer?

wheat, oil rape seed, sugar cane, potatoes, and in forestfly. ) ) _
he EPA sets the maximum levels of cyanazine allowed in

What is the usage of cyanazine? public drinking water supplies. Th@aximum contaminant
level (MCL) for cyanazine has been set at no more than 1
Cyanazine ranked as the 5th most used herbicide in U.faicrogram per liter of drinking water (one microgram is one-
agriculture in 1990-93, with an estimated 32 million poundsnillionth of a gram, one liter is approximately one quart). The
of active ingredient (Al) used per year. Cyanazine was thirgPA also sets the limits on the maximum levels of cyanazine
in herbicide usage in New York State (NYS), with 650residues allowed in food for human consumption, and in animal




feed. These maximum levels are caltettrances The  Rainfall: Studies have reported cyanazine in rainfall samples
Food and Drug Administration (FDA) and the U.S.inthe Midwest. A study conducted in lowa detected cyanazine
Department of Agriculture (USDA) are the federal agenciesn 25% of the samples analyzed. Most of the detections
responsible for monitoring the residues of cyanazine imccurred in the spring and early summer months of the
domestic and imported foods. Foods that exceed thgrowing season. There is some concern that cyanazine and
tolerances can be seized or destroyed by local or federather triazine herbicides can be deposited by rainfall to
government officials. distant sites, including sensitive ecosystems or on organic

] ] farms.
Who might be exposed to cyanazine?

Soil: Most of the degradation of cyanazine in soil is through
People possibly exposed to cyanazine include: breakdown by bacteria. Cyanazine is broken down more
. . . uickly than others-triazine herbicides. About half of
°Agr|culturfal workers V,Vho ha\(e mixed, haqd!ed or appllgd gyanaiine applied to soil is detected 12 to 108 days after it is
cyanazine, or herbicide mixtures containing Cyan""Z'neapplied. This is in contrast to simazine and atrazine where
*Family members that had lived on farms that have usech|f the amount applied has been detected up to 2 years later.
cyanazine Cyanazine can also be partially degraded in surface soils
*People who have been involved in cyanazine’'s from exposure to sunlight. There s little information available
manufacture, or in preparing commercial mixtures of on the persistency of cyanazine breakdown products in soil.
herbicides that contain cyanazine
*People who have handled or laundered clothing
contaminated with cyanazine

Food: The EPA has evaluated whether the residues of

cyanazine and its breakdown products in treated foods (corn,
) ) wheat, sorghum) and in red meat, poultry, and eggs, pose a
*People who have consumed cyanazine-contaminateq,cer risk. Studies evaluated by the EPA have estimated

water that the maximum risk of cancer from eating foods with
*People who have consumed foods with residues ofresidues of cyanazine is low, at 2.9 in 100,000.

cyanazine and its breakdown products _ _ _
Does cyanazine cause cancer in experimental

Is cyanazine found in water, rainfall, soil, or animals?

food?

Rats and mice fed cyanazine for long periods of time did not
Water: In the 1970s and 1980s there were many reportaevemp tumors at non-breast sites.

published that found cyanazine in surface and ground
water, especially in the Midwest where cyanazine's i i -
herbicide use is the highest in the U.S. However, th&0€S Cyanazine cause cancer in humans

frequency of detections for cyanazine were lower thanthat ) ) o
of others-triazines. such as atrazine and simazine. Thistudies conducted in the Midwest have not found a significant

may be because cyanazine is broken down faster thdpcreased risk of leukemia, a skin cancer called myeloma, or

atrazine and simazine in soil. a cancer of the lymph system called non-Hodgkin’s lymphoma
in male agricultural workers with past, self-reported exposures

There are relatively few reports available on cyanazinéo cyanazine.

residues in NYS waterways. A recent survey by the U.S.

Geological Survey of pesticide residues in the surfac®oes cyanazine cause breast cancer?

waters of the Hudson River basin of NYS detected

cyanazine residues in 17% of the water samples takehlO studies have been published that have evaluated breast

However, most of the levels reported were very low. Thé&ancer risk in women exposed to cyanazine. There is some

median levels of cyanazine were 33 times lower than thevidence that cyanazine is a breast carcinogenin experimental

MCL for drinking water set by the EPA. Most detections@animals.While cyanazine does not induce breast tumors in

were observed in the spring and summer, which probablmice, in one study, female rats fed moderate or high levels of

reflects the higher use of cyanazine during the growingyanazine for long periods of time developed significantly
season. more malignant breast tumors than rats that received a diet
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without cyanazine. The way cyanazine causes the bregsotential for exposure to this chemical in the future will pe
tumors in rats is not known. limited. However, given the high use of cyanazine in the pgast,

its detection in rainfall, and waterways, and evidence of itg
Studies on othes-triazine herbicides (simazine and atrazine)otential to cause breast tumors in animals, additional studie

periods of time induces breast tumors in female laboratoryyanazine should be considered.

rats. Some researchers have suggested that atrazine affects the

levels of hormones in the bodies of rats, and that thesestudies are needed to determine if there is a higher incidgnc
hormonal changes may play a role in the development of ofpreastcancerin women with past exposures to cyanazind.
breast tumors. Itis not known whether cyanazine-treated rats This should include women who have been exposed to
have altered levels of hormones. cyanazine as agricultural workers, pesticide applicators
. . orthose who have lived on farms, especially in Midwestern
Is there other evidence that cyanazine may affect states where cyanazine was used extensively as a cor|
breast cancer risk? herbicide. A study sponsored by the National Cancer

) o _Institute, the Agricultural Health Study, is currently
Some studies have found that cyanazine is a mutagen, while eyaluating the health effects of exposure to cyanazine ang
others studies have notbeen able to demonstrate that cyanazinepther agricultural chemicals in 58,000 male farm workers

is amutagen. Mutagens are substances that can cause changegng pesticide applicators, and 35,000 women who are
in the genetic material of a cell that can sometimes lead to the gpouses of farm workers or are farmers or pesticide
development of cancer. applicators themselves. Risk of cancer, including breast
cancer, as well as other health effects will be evaluated in
this 10-year long study being conducted in lowa and
North Carolina.

sLaboratory tests have shown that cyanazine does not act lik8f cyanazine is still produced for export after 2002, those

estrogen. Estrogen is a hormone that has been implicated involved in the manufacture of cyanazine-containing
in breast cancer risk. products will still have the potential for exposure. This

population should be monitored to determine if there are
any adverse health effects in men or women with long-
term cyanazine exposure in the workplace.

*More studies are needed to determine how cyanazine causgs

Conclusions breast tumors in experimental animals, and the relevance

of these findings to humans.

We could not evaluate whether cyanazine increases brea8tudies are needed to determine the persistency of cyanazirle

cancer risk in humans, because no studies have evaluated thebreakdown products in soil, and if these breakdown

incidence of breast cancer in women with past exposures to products may pose any health risks.

cyanazine. There is some evidence from one study in rats that

cyanazine is a breast carcinogen in experimental animals.

There s evidence that cyanazine has some mutagenic potential.

Cyanazine does not act like estrogen. Because the evidence of

cyanazine’s potential to affect breast cancer risk is limited to

one animal study and some mutagenic potential, we conclude

that the evidence is not adequate at the present time to shdwknowledgments: This fact sheet was based on@hitical
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Other studies have not shown that cyanazine has the potential
to affect breast cancer risk.

*There is no information available on whether cyanazine
affects the rate of cell division in normal breast cells or
breast cancer cells.

that cyanazine is a human breast carcinogen. Evaluation of Cyanazine’s Breast Cancer Risk,Suzanne
Snedeker, Ph.D., and Heather Clark, M.S. The BCERF prograimn
Further research needs would like to acknowledge the helpful comments and critical

review of this fact sheet by the members of the BCERH

Because the sale and use of cyanazine is scheduled to Pgucational Advisory Board, and the BCERF Technical
discontinued by the year 2002, it is anticipated that th@dvisory Reviewers.
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This fact sheet is a publication of the Cornell University Program on Breast Cancer and Environmental Risk Factors in ISéateYork
(BCERF). The Program is housed within the university-wide Institute for Comparative and Environmental Toxicology (ICETyindhe
Center for the Environment. BCERF strives to better understand the relationship between breast cancer and other hortedrehcezta

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, CollegadS&iences,
the College of Human Ecology, the College of Veterinary Medicine, the Division of Biological Sciences and the Divisiontioh&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 newslgt#ErRIBBON please contact Carin Rundle,
Administrative/Outreach Coordinator at the above address. Also included in the newsletter is a tear-off sheet listingshtbetsta

We hope you find this Fact Sheet informative. We welcome your comments. When reproducing this material, credit the PBogasin on
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 Regiculéalre
W-45 Project, No. NYC174423.
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