. JOURNAL OF PESTICIDE REFORM/SU|

1

'o.rus,sc-rlclos' E,A‘-c-'l"suse-ri

Resource I 5131

: |D1azmon° Toxicology

DIAZINON TOXICOLOG}

E Dlazmon is an organophosphate msectlclde wuth agrlcultural, commercial and household uses. Household
' uses predommate, unth 75 million appllcatlons in the u.s. annually totalling over 5 million pounds.

-D|azmon is toxic to the nervous system. Symptoms of acute dlazmon polsonmg mclude headache, nausea,
dlzzmess, tearmg, and sweating. Some symptoms, mcludlng blurred vnsmn, headaches, and memory problems,

can ‘last for months or years.

In laboratory tests, ieedmg dlazlnon to pregnant ammals has caused a decrease in the endurance, o .
coordination, and growth of their offsprmg. In addltlon, the sexual development of offsprmg of both sexes was

delayed.

o

Dlazmon exposure has been assoclated wnth an lncreased r:sk of bram cancer in chiidren and the cancer non-

. Hodgkin’s Iymphoma in farmers. s

lnfants are especlally susceptlble to diazinon. In addltlon, 9x 16 percent of people have a slow form of an
unportant detoxuﬂeatron enzyme and thus are parhcularly susceptlble. ‘

'l'he u.s. En\nronmental Protection Agency estlmated exposure to household residents following use ot
y ,:..',",_-dlazlnon insecticide products and found that exposure followmg lawn care apphcat:ons of quuld products and
s followmg indoor appllcatlons exceed the ageney s “Ievels of coneern.” a :

BY CAROLINE COX

D iazinon (sec Figure 1) is an or-

ga.nophosphatc insecticide, chemically re-

lated to other common 1nsect1c1dcs like

‘malathion and chlorpynfos 1 Tt was Fifst
registered in the U.S, in 19562 and is
sold under a variety of brand names,

including DZN? and Knox Out 2FM.* -

'l;lse,"-'"‘l N

Dxazmon has agncultural commercxal
and household uses, but household uses |
prcdommate Estimated agriculeural use | .
is 1.5 million pounds annually. Crops -

' using the most diazinon are almonds, ber- |

ries, pecans, and - nectarines.? About 75
million household applications are made

: annually, 18 mxlhon indoors and 57 mil-

lion outcloors 6 Home, lawn, and ga.rdcn

use totals 5 5 mllhon pounds per year5 :

: Mode ot‘ Actlon .

Insxde lmng thmgs, diazmon is

caro[illne_'Cox is JPR's editor. ©
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Dlazmon and Dlazoxon
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transformed into a molecule ealled
-diazoxon. (See Figure 1.) Diazinon, and
the more potent diazoxon,” kill insects -
-by interfering with nervous system func-

. tioh, as do all members of the* organo-

_phosphate chemical - family. Normally,

impulses afe transmiteed chemically from

‘the end of one nerve cell to the begin-

ning of a.nothcr, one of the chcmlcal
'transmltters used in, ammal nervous

R ALTERNATI\_IES TO PESTIBIDESI_NGAP ]
E, OREGON 97440/ (541)344-5044 . - -

systems is ca.lled acctylcholinc After trans-
mitting the nerve impulse, acetylcholine

is destroyed by an enzyme called acetyl-

cholinesterase {AChE) in order to clear
the way for another transmission. Orga-
nophosphates artach to AChE and pre-
vent it from destroying acetylcholine,
causing overstimulation of the nerves.®

Mammal and insect nervous systems
are similar enough that effects of organo-
phosphatcs are similar.

It is worth noting that not all of

diazinon’s toxicological effects stem from

its inhibition of AChE. Diazinon and

"other organophosphates inhibit numer-

ous enzymes with molecular structures
thar are similar to AChE. For example,
an cnzyme involved in the metabolism of
the amino acid tryptophan is strongly in-
h1b1ted by diazinon and diazoxon.?

_ Inert lngredlents

Like most pesticide. products, most
commerc1al diazinon products contain

_mgred1en1:s other than dlazmon thar are

misleadingly labelled as “inert.” Public’

. information about the identity of these
inerts is scanty See Toxmology of Inert
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Ingredients,” below, for ‘information
4

publicly identified. .

- Effects of Acute Exposure

diazinon poisoning in people are similar

about jnert ingredients that have been

Symptoms of acute  (short-term)

to the sjriﬂi)téms of any organophosphate

Insecticidé 'poisoning: headache, nausea,
dizziness, tearing, sweating, salivation,!

drowsiness, agitation, anxiety,!® and in-

fluenza-like symptoms.'! Symptoms of
-higher exposure. include an’ abnormal
heart rate (eithg:r too slow or too, rapid),!?-
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‘muscle weakness, muscle twitching; pin:
_point pupils,’ lung congestion,!? cardiac

- Other symptoms observed in ‘laboraj
tory animals after acute exposure include
~abnormal walking, reduced activity, 6 in-
cpeased blood sugar levels,”” low blood

£ Ingredients in commercial

lowing: .

* 1,2-Benzisothiazolin-3-one is a
preservative that has caused allergic
skin reactions.? DU '
. * Calciumi Silicate caused an in-
crease in the frequency of abnormal
’ ~ chromosomes in a laboratory study
using human blood cells. The inci-
dence of 2 second kind of genetic
damage, called sister chromatid. ex-
changes, was also iricreased.3

skin irritant, Tt depresses the central
nervous system. Symptoms. of expo-
sure include burning sensations, head-
" ache, dizziness,- confusion;; and

‘drowsifiess. 44

exposure include irritation of the cor-
nea and conjunctiva of the eye, asth-
matic breathing, and nausea. In labo-
ratory tests, it caused an increase in
the incidence of a kind of generic
damage, sister chromatid exchanges.?
~ * Ethylbenzene can’ cause severe
lung injury if inhaled. The offspring
of rats who breathed ethylbenzene

creased incidence of birth defects. In

ethylbenzene, the incidence of several
cancers increased.® = -

. mervous system. It is-also. extremely
. flammable and can be an explosion’

TOXICOLOGY OF INERT IN
Bt Aol s s
laboratory tests® - - R

diazinon products that have been
publicly identified! include the fol-,

explosion hazard? "+ . -~ L
"+ Silica’ (crystalline) has been classi- -
fied as “carcinogenic to humans” by the-
International Agency for' Research on
Cancer'% and as “known.to be a human
carcinogen” by the National Toxicology
Program.!! It causes emphysema and ob-
structive airway- disease and has also .
caused genetic damage in exposed people
and laboratory tests.I! '
* Cumene is a primary eye and’

* Diethylenetriamine is a potent
+ skin irritant and also ‘causes allergic

~ to.eyes, skin,
skin sensitization, Other symptoms of -

tract.’®

during  their pregnancy had an. in- -

’ '._ www.cdms.net,

: laboratory a_mma_[s who . brcat ed - vww.bonldeproducts.con, For detailed informa- .

- * Tsobutane depresses ,the'. central

* Propane is flammable and 2 severe

* Sodium sulfite. It may cause eye and

skin irritation with vomiting and diar-
thea'? as. well as skin’ allergies.! Expo-
sure to small '
. allefgic reactions.

amounts can cause severe

—

o] ;2;44Tﬂiﬁéfhﬂben§éné damages the

central nervous system and is irritating .-
and .the upper respiratory -

* Xylenes are céntral nervous system

depressants,’® cause eye and skin irrita-
tion, headaches, nausez, and confusion, g
In laboratory tests they have caused kid-
ney damage," a reduction in fetal growth,
an increase in fetal death, and an increase
in the incidence of birth defects.'6 -
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. tien, Pesticldes, and Toxic Substances. 1990,

Letter from Calvin Furlow 1o Marcy Trice, Aug. -

~+5), and on malerfal safety ‘data shests from:
www.ortho.com,

tion ses NCAP's web page, www.pesticide.or.

‘2. Damstra, R.J., W.A. van Vioten, and C.J.W. van

* Ginkel. 1992, Allargic contact dermatitis from the
- preservative'1,2-benzi$othiazolin-3-one (1,2-BIT;
" Proxel®): a case répor, its prevalence’In those

* occupationally at risk and in the general darma-

- l'.'tological population, and its relaﬁonship-to allergy -
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urganophosphate diazinon in m|ce_ J Taxfool Environ. Healthls:gsa-moa. o

| per day.

posure typ:ca]ly expose ammals by feed-
ing them the test chemical over a period
‘of several’ ‘months, for subchromc tests,
or ‘over a one:to two year period, for -
chromc tests. In subchronic and chronic
tests with  diazinon, the primary cffect

studied is inhibition of acctylchohnest-

erase (AChE), diazinon’s target enzyme,
In' five studies ( asix-week study of
_people; a otic-year, a three-mionth, and a
. one-month study. of dogs; and a one:
month study of female rats) AChE inhi-
bition occurred at strikingly low doses:
the animals were fed less than 50 micro-
zﬁ,lzc;llcz)égra‘m 9f animal body wclght
A study of rats who were cxposed by
“breathing diazinon-contaminated air mea-
- sured AChE inhibition at a similar level
of exposure (26 micrograms per kilogram
(j.lg!kg) of body weight per day).*-
At somewhat higher feeding levels (500
].Iglkg per day), other effects occur. Two

< stidies from' Simod Fraser - University

found that mcd.lum—tcrm exposure caused -
reduced weight gain, liver injury, and re-
duiced levels of four chemicals (other than

Offspnng of mice exposed o d:azmon during pregnancy had less endurance and coordmatmn aCCfYIChOhDC) that are used to transmit

than oﬁspnng of unexposed mothers
préssure, 18
pancreast® . - e

Physicians have reported that symp-
toms of acutc diazinon exposure in chil-
‘dren are different than those in adults.
Tearing, swéating, slow heart rate and
muscle twitches,”® commoén in adults, are

infrequent in ‘children. Seizures are much

more common in children than in
adults.?® Inflammation of the _pancreas is

_-another symptom that is “not ra.re in’

 children with diazinon po;sonmg

« Whether acute exposuré to dlazxnon '

and ‘other organophosphate insecticides
can cause fong-term health problcms has
been.a controversial issue. Recently

(1998), however, a U.S. Enwronmcntaf

Protection Agency (EPA) review fouhd
that “symptoms may persist for. mionths
or years after the initial exposure.” "2 Per-
sistent symptoms include blurred vision,

headaches, muscle -weakness, lethargy,_

short tenn memory unpmrmcnt, mabﬂ-

'NORTHWEST com.lﬂoﬁ'i;bh ‘Afi."rr.nnnﬂvss o PESTIGIDESINGAP ‘ :
NE OREGON 87440 4 (541 )344 -5044 . .

and inﬂammatibn of the.

'Chromc Exposure
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ity to concentrate, confusion, lowered in-
telligence test scores; depressmn, and ir-

ntablllty BT S
Skin Allergles I

Both diazinon and the dlazmon-con-
ta.lmng msecncxde Diazinon 4E caused

allergic skin reactions in people. Although .

pesticidcs in general are tested on labora-
tory animals, diazinon and Diazinon 4E
were tested_on a group of 56 people

. About 10 percent of them showed “posi-

tive dermal sensitization.”? In this test,

diazinon is applied to the skin of the sub- - |

jects twice. If the reaction to the second -
exposure is greater :than the reaciion to

the first’ cxposure, the chemlcal causes'
-st.emn'.lzatlon.25 SR STNS

Eﬂects of Subchromc and
R

Laboratory studics of sibehironic {me- -
dmm—term) and chromc (long—tcrm) ex-,

I

‘nervous system impulses in the brain 303!
- For pets, on¢ form of chronic expo-
sure is from wearing flea collars. Several
studies have shown that the activity of
accrylchohnesterase was inhibited in dogs

. and cats wearing flea collars. Inhibition

continued for the entire time the collar
Was Worn, up to 315 days.®2

'Only four of the above studlcs, the
tests of flea collars on pests and the one-.
month study of people, used commercial
diazinon-containing products,
' Effects on 'Re'produétion _
. Diazinon & exposure of - pregnant ‘animals
'in laboratory tests has demonstrated thar
this insecticide can cause a variety. of re-
. productive problems, including damage
_to the developing nervous system, delays,
in sexital development, stillbirths, death’

of newborn offspring, and birth defects.
~The effects on the developing nervous

system are most s1gmﬁcant.rAn EPA-

funded study y using.mice exposed to low
lcchs of chazmon in thc1r food (0 18 mil-
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found that the endurance and coordma-

+ were unable to remain on as steep | of an

born to unexposed mothers.33.

exposure of pregnant mice delayed the
séxual devclopment of their, offsprmg

.exposed mothers.3?
A study of dogs that were fed chazmon
. (1 mg/kg per day) during pregnancy
showed thar their exposure increased the
o number of stillbirths. Less than 6 percent
of the offspring of unexposed mothers
. were stillborn, while 15 percent of off-
spring of mothers fed diazinon were still-
born. The researchers who conducted this

study, from the Food and Drug Admin- '

istration, noted that diazinon madé the
miothers “extremely high strung” result-
ing in stillbirths as the mothers “would
‘not lay still while giving birth,”34 -

- These researchers also found that feed-

nant pigs increased the madcncc of skull
- deformities in the offspring.4 - '
Finally, a study of pregnant-rats fed

the number of offspring that died was
greater in litters from exposed mothers
than for litters from unexposed mothers:
The offspring of exposed mothers also
grew more slowly while they were nurs-
ing. This study. was conductcd by a
diazinon ma.nufacturer.”_

- Diazinon also has caused reproductwe'

(diazinon (20 mgl[;g per day) developcd
: iatrophmd testicles.? .

mation about the reproductive effccts of

Endocrme Dlsruptlon

- Probléms caused by synthétlc cheml-

18

This study also showed that dlailnon _

“Sexual maturity (measured by the age
-when vaginal opening occuried in fcmales ,
and descent of the testes in malcs) was -
‘delayed about 6 percent in oﬂ'sprmg of _

problems in male animals. Dogs fed -

cormnercral djamnon—contalmng products

. cals that chsrupt thc normal’ functlomng,

hgrams per kllogram mglkg pcr day)
tion of the oﬂ:spnng was lmpa.ued Thcy-‘ -

inclined plane as mice born to unexposed -
mothers. (See Figure 2.) In addition, thelr :
ability to climb developed later than n mice -

‘.','mg didzinon. (5. (5 mig/kg per-day) to ‘pregs Lofs

There is no pubhcly avallablc mfor— N

the colon.

' Jdi,lnniAL'bF PESTICIDE REFORM/SUMMER 2000 » VOL. 20, NO. 2
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Flgura 3

. (odds ratio)

Risk of non-Hodgkin's lymphoma

Uneprse,d L

Source: Canlor, K P. at al 1992, Pesticides
Iymphoma among men in lowa and Mlnnesota

Risk of cancer in Farmers Using Diazmon T ;,-.‘

Ever used

‘and other agricultural nsk factors for non-Hodgkm s

Used diazinon
mora {han 15 years
prior to study

di_aszon ‘

Cancer Res. 52:2447-2455,

N

Use of diazmon has been assoclated wuh an increased

risk of cancer in several sfudies,

including thls National Cancer Institute study of fanners in Iowa and anesota s

, : systems have béen el
publicized in thc last'decade. Of particu-,
lar concern are chemicals that inferfere

_ " with the activity of estrogen, often called
diazinon (7 mg/kg per day) found that

the female sex hormone. Esnogen has re-

cently been shown to affect the develop-
%‘owth of cells in the lining of

ment and gr
he result of abnormal growth
of these cells is colon canicer. In tests with
cultures of cells from a human colon, low
concentrations of diazinon had growth-
promoting effects; . suggesting diazinon
had: interfered w1th the normal actmty
of estrogen”” -+ -

- There is no pubhcly avaulablc lnfor—

. mation about the endocrine-disrupting;
effects of oorruncraal dlazmon—contam-f_

ing products:

Garcmogenlclt :

" Diazinon’s carcinogenicity (1ts abﬂxty
-, to cause cancer). hias been studied in labo-
ratory ammals w1th ncgatlvc resu.lts- asd

e ) NOH‘I‘HWESTCOALITION FORALTERNATIVES T0 PESTIGIDESIHGAP e
' ' P.O. BOX'1393, EUGENE OREGON 97440/ (541)344-5044 -

: esult it has beer classxﬁe as “fot Ilkely
to be a carcinogen by EPA38 -

- Studies of people who have nsed
diazinon, however, show j just the oppo-
site: there is an association between "

 diazinon use and the risk of certain types

of cancer. In a study of children in Mis-
souri, garden diazinon use by the parents
was associated with an increased risk of
brain cancer in their children.?? In a study
of Towa and Minnesota farmers conducted .
by the National Cancer Institute (NCI),
use of diazinon was associated with an
increased. risk of non-Hodgkin’s. lym-
phorna. (See Figure 3.) Similar results
were found in an NCI study of Ncbraska '
fa:mers.‘ﬂ‘

St

'Mutagemcity ER -
Dlazmon s muta.gematy, its ability to
cause genetic damage, is controversial.
The: World Health Orgmnzanon, in its
- Teview of thc cEccts of dlazmon on hu— B



JOURNAL OF PEsnclne_nsronmsuMMEH 2000+ VOL. 20, NO. 2

yman health-and the envifonment, wroté

that d.lazmon "gave no evrdence ofa mu-"

ltagemc ‘potential, "2 -

However, a series of other studres show‘.
: ,that diazinon in fact can damage genes.
1n human blood cells, in cells from labo-‘

. Tatory animals, and in bar_cterna

i

" cér researchers. used'c ncentrations of

diazingn equlvalent to those found in an-

' Italian food monitoring study They

found that this low level of exposure in- .

- creased the occurrence in human blood
cell cultures of a type of genetic damage
called micronuclei.® Micronuclei are bro-

~ ken or separated chromosomes produced

~when a cell divides.* Micronuclei were
:abour 50 percent more frequent i in ex-
posed cells than in unexposed cells.*>
“Two older studies of human blood cell
cultures found that diazinon was mu-
‘tagenic. -Abnormal ‘chromosomes were
more frequent in human blood cell cul—

+: " itures exposed to chazmon than they were )

~in uncxposed cells; 5 as ‘was a type of ge-
netic damage called sister’ chromatid ex-

changes. %6 (Sister chromatid exchanges are

exchanges of genetic’ material between

parts of 4 duplicating chromesome.?) -
A fourth study, conducted by the Na-

tional Institute of Hygenic Sciences in

Japan, found that diazinon exposure jns"

- creased the frequency of abnormal chro-
mosomes in hamster lung cell cultures.®
Finally, 2 study of Salmonella bacteria
found that diazinon was mutagemc to one
of the four strains tested & -
There is no publicly 'avadab]e mfor—
mation about the mutagenicity of com-
mercial dlazmon-contammg products,

Sensmve Populatlons _

Physrcrans have long noted that in-
fants appear to be pa:tlcularly susceptlble

to diazinon. polsonmg For example, in .

1970, 3-week old twins were poxsoned

bya d1azmon cockroach. treatment in the

other half of the duplex in whlch they

lived. Both twins required_ five days. of.

' hospltahzatlon, althotigh none 'of the-
adults or older chlldren living in_cither
half ‘of the duplex were ill2%.In" another
example, a‘two-month old mfant devel—

A study conducted.at by Itallan can;_-‘

_ oped symptoms of cerebral pa]sy after 2
diazinon ‘treatment of her home. Symp-

:  toms persrsted for stven months, amtil
- her family.: moved out of .the: treated
home.?52. One reason for infants’ in”
‘creased. suscepnblln:y is that ‘newborns - -

have low levels of the enzyme that usu-

“ally breaks down - chazoxon, the actlve‘:

:'form of diaziion,3® - ',

- Individuals whose body chemlstry is
less efficient at: breakmg down diazoxon .
are also more sensitive to this insecticide;

The enzyme that breaks down diazoxon
is produced by a gene called PON1. Each

~.petson has two PON1 genes. One form
" of this gene, ‘called the R form, produces, :

an enzyme that is less efficiént at break-

,mg down- chazoxon, 50, people with two

R genes are most susceptible to diazinon.
About 9 percent of people of northern
European descent have two R genes, while

about 16 percent of people of Hispanic

origm have two R genes. This means that
e substantla] fraction

and suggests an additional hazard for

. farmworkers, since in the U.S. rnany

farmworkers are of Hispanic origin.**

-~ Another sensitive population may be
those who are malnourished. Studies with
liboratory animials have found that rats

fed a protein deficient diet were almost

twice as susceptible to diazinon as rats
fed an adequate diet. 5556 :

Synerglstlc Effects

© A wide variety of chemicals interact
synerglstrcaﬂy with diazinon, meaning
that their toxicity together is greater than

- the sum of thejr individual toxicities. This -
. synergism ‘has been’ ‘observed with com-

“pounds from strikingly different chemi- :

cal families, 1nc1udmg ‘other pesticides;
drugs, and nutrients. (See Table 1) The
length of the list in Table 1 is sobering,

since real-life exposures dré often to mul-

tiple, chemicals while most toxicological
‘testing and most regu]anon of hazardons -
chemlcals is based on single exposures._ E

—TO)(IG Breakdown Products '

If a drazmon—contammg product is -
acontamlnatcd thh a ttace of w water, some

o -
t
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y

N

‘of-the. populauonn._.r :
will be partzcularly sénsitive to diazinon

-of the d1az1non in thc product brea.ks
down ‘into -two chemicals that are ex-
tremely potent acetylchohnesterase inhibi-

Table'l Co R
Synerglstlc Interactlons
‘ v.nth Dlazlnon e

T

Dther Pestlcldes

clotrlmazole (fungiclde) . . . (1} -
caplan (fungicide) - - ] {2)

dieldrin (insecticide} ~~: = . {(8)

carbaryl (insecticide) D (]
airazme (herblcido) o PR ()|

Drugs :

clmel:dlne (ulear medlcatlon) (8).
‘succinylcholing (aneslhetlc) : (7

cocaine (narcohc) R (8)

Nutrlents .

. ascorbic acid (Vitamin C) A9y
“tryptophan (amino acid)* {10}

1.-'Ronls, M.J.J. and T.M. Badger. 1995.
__.Toxie interactions between fuhgicides that

- “inhibit ergésterol blosynthesis and
. . phosphorodithicate insecticides In the
- . male rat and bobwhite quafl. Tox:co! Appl.
Pharmacol. 130:221-228.

: Stromberg. K.L. 1977. Seed treatment

+ pesticide ‘affects on pheasant reproduc--

ion at sublethal doses J. Wildl. Manage. -

]

7 41:632-642.

3. Abdelsam, E.B. and E.l.H. Ford. 1985.
" Effect of pretreatment with hepatic mi- LR
crosomal enzyme inducers on the toxicity Ry
“of diazinon ‘in calves, Hes Vet. Sci, S
" 41:336-339.
4. ‘Keplinger, M.L. and WE Delchmann
. 1967, Acute toxicity of combinations of
“pesticides, Toxicol. Appl. Pharmacol.
.7 10:586-595. |
. B. "Lichtenstein, E.F., T.T. Lalng, and B.N,
* " Anderegg. 1973, Synergism of insacticides
by herbicides. Science 181: 8B47-849,
+ 6. Kurt, T.L: 1988, Letter 1o the editor. Vet.
Hum. Toxicol. 30:268, - '
© 7. Ware, M.R. et al. 1990. Electroconvulsive o
" therapy complicated by insacticlde inges-
.. tion, J. Clin. Psychopharmacel. 10:72-73.
8. Roth, L. etal. 1992. Cocaine hepatoxicity:
" Influesnce of hepatic enzyma inducing and
. inhibiting agents on the site of necmms
. Hepatol. 15:934-940, =~
- 8. Enan, EE. et al. 1982, In-vivo intarac~
. »tions of some organophosphoreus insec-
. ticides with different biochemical targets
in ‘white rats. J Environ. Sel. Health.
O ... B17:548-570. - . . A
10. Abdelsam, E.B. and EJ H. Ford. 1987. ST
. . The elect of Induced liver, kidney, and . ;

- lung lesions on the toxicity of levamisole
. oand dlazmon in calves 4. Comp, -Fath,
BT # 619-627 " T

tors, monothiotepp and sulfotepp
Monothlotepp has been teported 1o ‘be
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14,000 times'more ‘toxic than diaziner

+ itself. In the carly 1990s, when several
- Australian dogs died after being washed

 with a diazinon product and some of their |

- handlers became ill, regulatory authori-

" ties suspected monothiotepp or sulfotepp
contamination and, screcned diazinon-
containing products from pesticide retail-
ers. They tested 169 products and found
- that about 5 petcent were contaminated
~with the two bicakdown products. and
. traces of water.”” The contamination of
these products greatly increases their tox-
-+ icity. NCAP located no similar studies of
- US.products. -~ . )

. Exposure

Exposure to diazinon is a complicated

‘ subject. “Organophosphates are efficiently.

absorbed by inhalation, ‘ingestion, and
“skin penetration,”! according to EPA, and
exposute by “multiple routes can Jead to
serious additive toxicity.” For exposures
following residential applications, asingle
application can lead to exposure via all
three routes, 5 e
- For example, researchers from British
Columbia and from North Carolina State
University studied broadcast applications
to carpets and “crack and crevice” appli-

catlons, thin streams of pesticide applied
< justto the kind of site usually inhabited =+

by cockroaches. {Crack and ‘crevice ap-
plications are an alternative to broadcast
- sprays and in general use a smaller amount
of insecticide.) After application, diazinon
was found both in the air of the treated
rooms and on_horizontal surfaces in the
rooms.”$! Diazinon in air leads to inha-
lation exposure. Diazinon settling on hori-
zontal surfaces leads to both exposure
through the skin ‘Gf people contact the
horizontal surfaces) and ingestion (if, for

* example; a hand contacts a contaminated -

- surface and then js put in the mouth)..

. These exposures can be persistent;

- Air was confarhinated fbx_fZl;\da)_rs__fol_-i
lowing crack and crevice application,>®
horizontal ‘surfaces were contaminated

+ for six weeks following -application.®®
‘The British Columbia: researchers rec- -
ot ehtering: " any.

- ommended . not .
- unventilated rooms for at least two days

20

. commoi. - Surveys: inl: Florida, New. Jer-

after treatment. 5!

" EPA suifveys of aif inside houses, not

_specifically ones recendy treated with
“diazinon, found that diazinon is surpris-

ingly common. in indoor dir: In surveys

in Florida, Texas,® and Arizona,% be-

tween 53 and 100 percent of homes were
contaminated with diazinon. , - - .
Outdoor applications also lead to ex-

" positre through inhalation (breathing of

contaminated air), dermal (skin contact

with' treated tuirf), and’ ingestion- (inad-.

vertent hand-to-mouth transfes) 65

EPA I.jccé:'idy__(Apr_il, f2000) estimated

exposure via multiple routes following .
both lawn care and crack-and-crevice in-
door: applications; They found that ex-

_ posutes following'lawn care applications .
of liquid diazinon products and follow-

ing indoor crack and crevice tréatments

exceeded EPA’s “level of concern” for .

both adults and children.56" - :

- Contaminated house dust has recentdy

" been studied and can also result in mul-

tiplé routes of exposure. Skin can contact

* dust particles, the particles can be inhaled, -

and they can be ingested .57 Dust is be-
lieved, to be a particularly important’
source of exposure t6 children.58

.. Diazinon-contaminated dust can be

5

sey; California, Texas, and Arizona found

- diazinon in the dust from 53 to.80 per--

cent of the houses tested 53646870 =
Farmworker children may be particu-

‘latly at risk of exposure to didzineri via
 dust. The California study found higher

and more frequent diazinon’ contamina-
tion in farmworker homes than in non-
farmworker homes in the same town.70 - -

_ Huhiah;'Pi;isdningé .

" *~ Diazinon’s frequent isse and significint

toxicity means that poisonings of people
are frequent. EPA characterizes diazinon
as “one.of the leading causes of acure ,

reactions. to’ insecticide' use reported. as- ;-
‘poisoning " incidenrs: in_the United
_Stat_cs.”?l"A-‘ review of data: collected by

poison control centers’ nationwide be-

tweén ;1_98'5',_""51'11:['."19“92 ‘showed that

diazinon was thesecond most frequent
cause of nopoccupational insecticide poj- _

. MORTHWEST COALITION FOR ALTERNATIVES TO PESTIGIDES/NCAP ~

| .4.8. EPA. Office of Prevention, Pésticides

T

* 8. Whitmers, RW., JE. Kelly, and F.L.

F'iure'dl""" TS :
~ Diazinon Poisonings

Insacticide poisonings reported 1o
poison con:!trol centers, 1985-1992, - )

Sources: . S
U.S. EPA. Offiée of Prevention, Pesticides
and Toxie Substances. 1998, Review of
diazinon incident reports. Mema from J.
Blondell, Health Effects Div., to T. Leighten,
Health Effects Div. p. 23. :

and Toxic Substances. 1994. Review of
poison control center data call in, Memo -
from Blondell, J. Health Efiects Div. to Jo
First, Special Review and Reregistration
Div. Washington, D.C., Dec. 5. Pp. 11,32,

Diazinon s a 'Ieéding cause of Insecticide-
related poisonings, responsible for 23 percent
{ reported incidents. N i

sonings, Almost one-quiarter of thé insec. -
ticide poisonings reported to the centers
were. caused by diazinon. Nearly half of
these poisonings involved children under

six years of age.”2 ¥
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