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e HERBICIDE FACTSHEET 

MECOPROP (MCPP) 
Mecoprop (MCPPJ is a common lawn care herbicide. The U.S. Environmental Protection Agency estimates that 
5 million pounds are used ever, year on U.S. lawns. It is typically sold in products that are combinations of several 
related herbicides and as ''weed and feed" products. 

Part of the phenoxy herbicide chemical family, mecoprop kills plants by imitating naturally occurring plant growth 
hormones. 

Symptoms of exposure to mecoprop include burning skin and eyes, nausea, dizziness, and headaches. 

In laboratory tests, mecoprop has inhibited the synthesis of DNA (the molecules that contain genetic information), 
interfered with blood clotting, and Inhibited the production of Important components of the Immune system. 

Laboratory tests using a commercial mecoprop-contalning herbicide showed that the fertility of mice who drank 
water contaminated with low levels of the herbicide was less than that of mice who drank uncontaminated water. 
Even the lowest dose level tested in this experiment reduced litter size. 

A regional study in Canada found that exposure to mecoprop was associated with an increased risk of the cancer 
non-Hodgkin's lymphoma. 

Mecoprop is frequently found in urban streams. One study (done in King County, Washington) found mecoprop in 
ever, urban stream sample analyzed. 

In both greenhouse and field studies, mecoprop has caused plant diseases to Infect more plants or produce more 
spores. 

BY CAROLINE Cox 

M ecoprop, also known as 
MCPP (see Figure 1), is one of the 
most commonly used lawn care herbi­
cides in the U.S. According to the U.S. 
Environmental Protection Agency 
(EPA), over 3 million applications, 1 

totalling 5 million pounds,1 of meco­
prop are used in yards and gardens 
every year. Only two popular yard and 
garden herbicides (2 ,4-D and 
glyphosate) are used more widely.1 

As a selective herbicide that .targets 
broadleaf plants, mecoprop typically 
is used to kill broadleaf plants grow­
ing in lawns and turf. Farmers also 
use it to kill these weeds in cereal 
crops.~ 

Mecoprop is often sold in combi­
nations of several related herbicides 
(iflcluding 2,4-D, dicamba, or MCPA). 

■ 
C■rollne Cox is NCAP's staff scientist. 

Figure 1 
Mecoprop (MCPP) 

(2·(2-methy/-4-chlorophenoxy) 
propionic acid) 

It is also sold in "weed and feed" 
products, in which several herbicides 
are combined with fertilizers . Many 
major pesticide companies market 
mecoprop-containing products for 
home lawns, and there are also prod­
ucts designed for lawn care profes­
sionals and tu rf managers. Mecoprop 
is sold under a wide array of brand 
names.~ 

Mecoprop's ability to kill plants 
was first reported in 1956. It was 

registered for use in the U.S. in 1964.5 

Mode of Action 
Mecoprop belongs to the phenoxy 

herbicide family . Its better-known 
chemical relatives include 2,4-D and 
2,4,5-T. Like all herbicides in this 
chemical family , mecoprop imitates 
naturally occurring plant growth hor­
mones called auxins. It causes shoots 
of broadleaf plants to grow in an elon­
gated and distorted manner. About a 
week after exposure, the plant col­
lapses, wither , and dies. -~ 

Inert Ingredients 
Like most pesticides, commercial 

mecoprop herbicides contain ingredi­
ents in addition to mecoprop which, 
according to U.S. pesticide law, are 
called "inert. "6 In general, they are not 
identified and not included in most of 
the testing required in order to regis­
ter these pesticides.7 Hazards of some 
inerts in commercial mecoprop her­
bicide products are summarized in 

10 
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"Inert Ingredients," at right. 

Symptoms of Exposure to 
Mecoprop 

Symptoms reported by state health 
agencies investigating incidents when 
people were exposed to mecoprop 
containing herbicides include red and 
bummg skin. blistered skin, tearing. 
burning and irritated eyes, blurred \'i­
sion, nausea/' dizziness. headaches. 
chest pain, and difficulty breathing.9 

All these incidents m,·oh·ed herbi­
cides that contained 2.4-D in addition 
to mecoprop. Most also contained 
dicamba 8 •9 These combinations are 
typical of mecoprop-cont::iining 
herbicides. 

According to the Health and Con­
sumer Protection Direc'1orate-General 
of the European Commission, 
mecoprop is irritating to skin and se­
verely irritating 10 eyes. 10 

Ability to Cause Genetic 
Damage 

The National lns1itute for Occupa­
tional Safety and I [ealth labels meco 
prop as a "mutagen" 11 because it in­
hibited the synthesis of DNA in a 
laboratory study of mice.11 DNA is the 
"molecular basis of heredity," 12 the 
molecules that contain genetic infor­
mation. A single dose of mecoprop 
reduced DNA production by 60 per­
cent. 1~ (See Figure 2.) 

In addition, tests conducted for a 
mecoprop manufacturer as part of the 
process of registering tt as a pesticide. 
showed other types of genetic dam­
age. These included chromosome dam­
age in bone marrow cells 10 hamsters 
and human blood cells. as wt:11 as a 
kind of genetic damage called sister 
chromalld exchanges in hamster bone 
marrow cells. 1 ' (Si.ster chromatid ex­
changes are exchanges of DNA within 
a chromosome as it duplicates. l'i) 

Liver and Kidney Damage 

In 1994, EPA listed mecoprop as a 
toxic chemical under the Emergency 
Planning and Community Right-to­
Know Act because of its toxteity to 
the liver and kidneys. H, In a three 
month feeding study with rats, meco­
prop doses of 9 milligrams per kilo­
gram ( mg/ kg) of body weight per day 

INERT INGREDIENTS 
,. 

Hazards posed by inert ingredients in household mecoprop-conraining 
herbicides I include the following: 

Morphollne is a severe eye and skin irritant. It is labeled as a "mu­
tagen" by the National Institute for Occupational Safety and Health be 
cause it caused genetic damage in laboratory tests. It also damaged the 
liver and kidney.2 

8-hydroxyquinollne suHate is labeled as a "mutagen" hy tile Na 
tional Institute for Occupational Safety and Health because it caused 
genetic damage in human blood cells. 3 

Methyl carbitol reduced fertility in laboratory tests. 1 

Hexylene glycol is a severe eye irritant. It also reduced the function­
ing of the kidneys and caused muscle weakness in laboratory tests.,; 

Quartz silica is classified as a carcinogen by the International Agt·m y 
for Research on Cancer. The National Institute for Occupational Safety 
and Health labels it as a "mutagen" because ll caused genetic damage in 
laboratory tests.6 

1. U.S. EPA. 2004. Response to Freedom of Information Act request RIN-1178-99. Received by 
NCAP in February 2004. 

2. National Institute for Occupational Safety and Health. 2002. Registry of Toxic Effects of Chemical 
Substances: Morpholme. www.cdc.gov/niosh/necs/qd62ccf8.htm1. 

3. National Institute for Occupational Safety and Health. 1997. Registry of Toxic Effects of Chemical 
Substances: 8-Quinolinol, sulfate (2:1) (salt). www.cdc.gov/niosh/necs/vc7e09a0.html. 

4. National Institute for Occupational Safety and Health. 2002. Registry of Toxic Effects of Chemical 
Substances: Ethanol, 2-(2)methoxyethoxy)•. www.cdc.gov/niosh/necs/kl5d75c8.html. 

5 National Institute for Occupational Safety and Health. 2002. Registry of Toxic Effects of Chemical 
Substances: 2.4-pentanediol, 2-methyl-. www .cdc.gov/mosh/rtecs/sac5c 1 0.html. 

6 National Institute for Occupational Safety and Health. 2002. Registry of Toxic Effects of Chemical 
Substances: Silica. crystalline-quartz. www.cdc.gov/niosh/necs/w6fd8d0.html. 

caused a change in liver and kidney 
weights. 1~ 

Anemia 

Exposure to mecoprop has caused 
the development of anemia in tests 
with laboratory animals. As part of 
mecoprop's registration process, a pes­
ticide manufacturer sponsored two 
studies with dogs. In one, dogs were 
fed mecoprop for 12 months; in the 
other, for three months. In both stud­
ies, the amount of hemoglobin in the 
dogs· blood decreased at doses of 
about 20 mg/kg.1 1 Hemoglobin is the 
oxygen-carrying molecule in the blood, 
and deficiencies in hemoglobin result 
in anemia. 12 

Blood Clotting 
Researchers at the University of 

Kuopio (Finland) noticed that bleed­
ing is a symptom of poisoning by phe­
noxy herbicides. They then studied the 
effects of eight of these herbicides in­
cluding mecoprop on "platelet 

Figure 2 
Genetic Damage Caused by 
Mecoprop 
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Source: Seiler, JP. 1979. Phenoxyacids 
as inhibitors of testicular DNA synthesis in 
male mice, Bull. Environ. Con/am. Toxicol. 
21 :89-92. 

In a study of mice, mecoprop inhibited synthesis 
of DNA, molecules that carry genetic information. 
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Figure 3 
Effect on Blood Clotting 
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Figure 4 
Effect on Fertility 
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Source: Elo, HA, T. Luoma, and P. Ylitalo. 1991. Inhibition of 
human and rabbit platelet aggregation by chlorophenoxy 
herbicides. Arch. Toxicol. 65:140-144. 

Source Cav1eres, M.F., J. Jaeger, and W Porter. 2002. 
Developmental toxicity of a commercial herbicide mixture in mice: 1. 
Effects on embryo implantation and litter size. Environ. Health 
Persp. 110:1081-1085. 

Two toxicological problems identified in laboratory tests with mecoprop are disruption of blood clotting and reduced fertility. In samples of human 
blood, clotting is inhibited when the blood was exposed to mecoprop. In another study, pregnant mice given water with low levels of a lawn care 
herbicide that contained mecoprop had fewer offspring than mice given uncontaminated water. 

aggregation" in human blood. Plate­
lets are a component of blood that 
assists in clotting. Results of this study 
showed that concentrations as low as 
1 part per million of mecoprop inhib­
ited clotting. Other herbicides com­
monly used in combin.1tion with 
mecoprop had the same effect. 1H (See 
Figure 3.) 

Effects on Reproduction 
New research has demonstrated that 

exposures to small amounts of meco­
prop-containing herbicides can reduce 
fertility in laboratory anunals Zoolo­
gists at the University of Wisconsin 
exposed pregnant mice to a commer­
cial lawn care herbicide containing 
mecoprop, 2,4-D, and dicamba in the 
animals' drinking water. They found 
that litter size was reduced even at 
the lowest dose level te!:>ted in this 
experiment, 0.00➔ mg/kg per day. In 
unexposed animals. 12 wa.-. the most 
common litter sizt::: in t::xposed ani-

mals this number dropped to 9 or 10. 1'1 

(See Figure 1.) 

Mecoprop's ability ro reduce ferttl­
ity in laboratory animals had also been 
demonstrated in a study done in the 
1980s in Germany. 11 

Carcinogenicity 
(Ability to Cause Cancer) 

The link bt::t\Hten exposure to phe­
noxy herbicides, including mecoprop, 
and cancer has been contro\'ers,al for 
decade . ..,, In 1987, based on a series of 
studies of people ,vho had been oc­
cupationally exposed to these herbi­
cides, the International Agency for Re­
search on Cancer ( !ARC) classified 
phenoxy herbicides as "possibly carci­
nogenic to hum,tns" (IARC's Group 
2B). !ARC has not upd,tted its classifi­
cation since then . .i1 

Recent research supports concerns 
.1bout the carcinogenicity of mecoprop. 
In 2001. scientists at the Cn,n:>rsity of 
Saskatchewan and se,·eral Canadian 

cancer institutes compared pesticide 
use by hundred<; of Canadian men di­
agnosed ,vith the cancer non­
Hodgkin's lymphoma (NHL) with pes­
ticide use by a comparison group of 
men who didn't have cancer. The men 
liYed in six Canadian provinces and 
were exposed to mecoprop either at 
work or at home. They found that 
"the risk of NI IL was statistically sig­
nificantly increased"11 by exposure to 
three phenoxy herbicides: mecoprop, 
2,4-D, and dicamba. The odds ratio (a 
statistical measure of the increased can­
cer risk) was over 25 percent larger 
for mecoprop than for the other two 
phenoxy herbicides.~1 (Set:: Figure 5) 

Effects on Immune System 
Function 

One "sensiti,·e indicator for moni­
toring perturbation [disturbance) of the 
immune system" is the production of 
proteins that are used by the immune 
system to protect us from disease. 

12 
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Figure 5 
Effect on Cancer Risk 

Figure 6 
Effect on Immune System Function 
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Source: McDuffie, H.H. et al. 2001 Non-Hodgkin's lymphoma and 
specific pesticide exposures In men: Cross-Canada study of 
pesticides and health. Cancer Epid Biomarkers Prev. 10:1155-1163. 

Source: Hooghe, R.J., S. Devos, and E.L. Hooghe-Peters. 2000. 
Effects of selected herbicides on cytokine production in vitro Ute 
Sci. 66: 2519-2525. 

Mecoprop exposure has also been linked with cancer and immune system problems. In a Canadian study, exposure to mecoprop (and other 
herbicides with which it is commonly used) increased the risk of the cancer non-Hodgkin's lymphoma. In a second study, toxicologists working 
with human blood cells found that production of two important components of the immune system is inhibited by mecoprop. 

According to toxicologists from the Flem­
ish Institute for Technological Research 
and the Free University of Brussels (Bel­
gium). mecoprop has this kind of ef. 
fect:~-i In human white blood cells. these 
toxicologisL-; showed that mernprop in­
hibited production of interforon,2i an 
antiviral protein.12 and tumor necrosis 
factor,2i a protein that causes destruc­
tion of some tumor cells and activates 
white blood cells. 1- (See Figure 6.) 

Water Contamination 
During the 1990s, the l' .S Geologi­

cal SurYey began a monitonng pro­
gram, the first of its kind, looking for 
pesticides in ri,•ers and streams across 
the U.S. 2 ' Because mecoprop was not 
one of the pesticides analyzed in this 
program/' there are no national data 
about the extent of mecoprop con­
tamination of rivers or streams. Hov-. -
ever, local monitoring efforts indicate 
that contamination of streams and riv­
ers with mecoprop may be startlingly 

common. For example. in urban 
streams in King County, Washington, 
a collaboration between the county. 
the state Department of Ecology. and 
USGS found mecoprop in eve1y sample 
taken during spring rainstorms. 21

' In 
Bellingham, W'ashington, the Depart­
ment of Ecology found that mecoprop 
was the third most frequently detected 
pesticide (out of 19 total) in an urban 
stream_..:- An Em ironment Canada study 
of wetlands in Saskatchewan, Canada, 
found that mecoprop was one of the 
most commonly detected herbicides . ..'.H 

A second Canadian study. done at tlw 
Lethbridge Research Centre. found that 
mecoprop contaminated rainfall , par­
ticularly in urban areas.~" 

One of the reasons that mecuprop 
often contaminates water b that Hs 
chemical characteristics make it , ery 
mobile in :-.oil A<.:c:ord1ng to the Or­
egon State Uni\'ersity Extension ~er­
\'ice, mecoprop's "pe:-.11<.:ide mmement 
ranking· is high.~0 

\X'hile there are likely to be many 
sources of the mecoprop that contami­
nates water in a particular community, 
golf course mecoprop use is one iden­
tified source of contamination Three 
different types of studies all showed 
that mecoprop contaminates the wa­
ter le:n ing treated golf courses: inten­
sive monitoring of a single golf course, 
extensiH: monitoring of multiple golf 
courses within a community, and mea­
surements conducted on simulated golf 
courses. The studies were conducted 
by suentists at the University of Geor­
gia, the L' .S. Department of Agricul­
ture, the Tokyo Metropolitan Research 
Ltboratory of Public Health, and the 
Tokyo College of Pharmacy. iJ \2 

Effects on Aquatic 
Ecosystems 

',en~ral important components of 
.1qu.ll1L ecosystems are harmed by 
mecoprop. Biologists at the University 
of Hull (l nited Kingdom) showed that 
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mecoprop 1s toxic to several species 
of freshwater bacteri,1 that can play 
key roles in purifying \Vater. H Dia­
toms, pLtnkton chat are abundant in 

freshwater and marine ecosystems,~ 1 

are also sensitiH: to mecoprop Stud­
ies submitted to EPA as part of 
mecoprop's registration as a pesticide 
showed that a concentration of 17 parts 
per billion kilb diatoms. 1~ Diatoms are 
ecologically significant. they account 
f01 about a quarter of all photosyn­
thesis, ,tre a maio1 food resource for 
aquatic animals, and ..1re a major source 
of atmo.-.pheric oxygen. 11 

Effects on Birds 

Use of mccoprop can impact birds 
when the herbicide kills plants that 
prm ide habitat for insects used as food 
by birds A study by The Game Con­
~en ancr Trust (llnited Kingdom) 
shm\ed that insects used as food by 
1u, enile birds \Vere less than half as 
,1huncbnt 111 ,treas treated with meco­
prop ( combined \Vi th two other 
hroadleaf herbicides) than they were 
in untreated area:,;. -16 

Effects on Plant Diseases 
Both fi1.:ld ,ind greenhouse experi­

nH.· n ts ha\e demonslrated that 
nwcoprop can promote plant disease 

~< ientis1s at the ARC w·eed Research 
Organization shov,ed that treatment of 
,, inte1 \\ heat \, ith mecoprop increased 
thL· incidence of take-all disease by 66 
percent.\~ 

Mort· rt·cent!\•, an Iowa State Uni­
\ er.sity horticult~1rist showed that a leaf 
spot fungus produced more spores on 
greenhouse-grown Kentucky bluegrass 
\\ hen the: soil was treated with 
nwcoprop than when the soil was un­
l reated ~ 

Effects on Mycorrhizal Fungi 
Mecoprop can also damage myc­

orrhizal fungi. beneficial fungi that 
promote growth of many plant spe­
c uts ,1nd also help them resist stress. 
Researchers from the Swiss Federal 
Research Station for Fruit-Growing 
showed that mecoprop. applied at typi­
c~11 application rates, reduced from 80 
percent to 35 percent the proportion 
of corn plant~ 'l.vith viable mycorrhizal 
fungi.w + 
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