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CHLORPYRIFOQOS
Acute Toxicity . '
Acute tox1c1ty values and categorles for chlorpyrifos are summarlzed

in fho fo1low1ng table.

TEST B RESULTS - CATEGORY
Oral LD -1at - | 163 mg/kg m; 137 mg/kg F | m
Dermal LDy, - rat o ’ 202 mg/kg jig
Eye Irritation - rabbit S | stight irritation IO
Dermal Irritation - rabbit o slight irritation I
Dermal Sensitization - guinea pig - - mm&mwﬁﬁg:_ .

The oral LDy, values for technlcal chlorpyrlfos were 163 ng/kg in male |

rats and 137 mg/kg in female rats (toxicity category II) (Dow, 1963) . The
oral LDsu values were lower in culcks at 32 mg/kg,_tox1c1ty category I,'and
in mice at 62.5 mg/kg, toxicity category II. The oral LD, iu guinea pio;s

was 504 mg/kg, tox1c1ty category III, and in rabbits was 1000 - 2000 ng/kg,
| toxicity category IIT (Dow, 1963). The dermal LDso in rats was 202 mg/kg,

which is category II (Dow, 1963)

Appllcatlon of chlorpyrlfos to the. rabbit eye resulted in sllght

- J.rr:r.tatz.on (category III) (Dow, 1963) _ A prlmary dermal 1rr1tatlon study

1nd1cated that appllcatlon of chlorpyrlfos produced sllght hyperemz.a and

sllght burns on the_ sk:Ln, -which healed by 21 days (category II) (Dow,,'

1963). No dermal sensitization occurred. with chlorpyri_fos in guinea 'pi‘.gs

(Henck and Lockwood, 1978) . Chlorpyrifos was not ‘neurotoxic when given to

hens at 50 m /kg (the LDg,) and at 100 mg/kg (Rowe et al., 1978) . Ahother

study found no neurotox:.c:.ty in hens at 110 mg/kg of chlorpyrlfos (Roberts

et al., 1987).
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Subchronlc Toxicity

In one nlnety—day study, chlorpyrifos was given to Sprague Dawley rats
in .dietary' doses of 0, 0.5, 10, .or 200 ppm. The»system;'.c NOEL was 10 ppm
(Q;S mg/kg/day) and the,LOEL.was'zoo ppm (10.0 mg/kg/day). The LOEL was -
based on reduced'body ueights and slight decreases in the paoked red cell
volume, red cells, and hemoglobln, which were‘suggestive.of slight anemia.-d
A NOEL for chollnesterase inhibition was not obtalned due to reductlons 1n

plasma enzyme in male rats at 0.5 ppm (0. 025 mg/kg/day, lowest dose tested)

*(thls study fills guldellne 82-1, Crown et al., 1985).

In another rat study, Flscher 344 rats were glven 0 0. 1, 1.0, 5.0, or

1s mg/kg/day chlorpyrlfos ln the diet. - The systemlc NOEL was 0 l

lmg/kg/day. The LOEL in thls.study was 1 mg/kg/day, based upon‘;ncreased :

organ-weightsl(braingand heart), adrenal gland vacuolation, and . reduced

body weight gain at. this. and ,higherv dose levels.  The NOEL for

cholinesterase inhibition was also 0.1 ng/kg; at 1 mg/kg‘(LOEL)‘decreases

~ in plasma and red blood cell chollnesterase act1v1t1es were noted (thls

'Vstudy fllls guldellne 82~ 1, Szabo et al., 1988).

In the subchronlc study‘w1th beagle dogs, the oral doses were o, 0.01,
0.22, or 5.0 mg/kg/day. The NOEL was 0. 01 mg/kg/day. - The LOEL was 0.22

mg/kg/day, due to 1nh1b1tlon of plasma, red blood cell and brain-

-chollnesterase (thls study fllls guldellne 82-1, Barker, 1989) . , -

No effects were observed in . a Zl—day dermal study w1th Flscher 344

rats whlch used chlorpyrlfos ln doses of O, 0 1, 0.5, 1, and 5 mg/kg/day

(this study fllls guldellne 82—2 Calhoun and Johnson, 1988). However, in
a four-day dermal Flscher 344 rat study, (doses of O, 1,(10 100, or'Sob'

mg/k;) reductlons in plasma and red cell chollnesterase act1v1t1es were

seen ‘at doses of 1Q 'to. 500 mg/kg/day. The NOEL was l mg/kg/day (Calhoun
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" Two subchronic inhalation studies of chlorpyrifos (nose-only exposﬁre)
wére performed in Fischer 344 rats. The doses in the first were 0, 5.3,

10.3, or 20.6 ppb. The systemic toxicity and cholinesterase enzyme NOELs

exceeded the highest dose tested of 20.6 ppb, or 287 ug/nﬁ (Corley et al.,

1986a and 1986b). In the'second_study the doses were 0, 5, 10,)or 20 ppb;

—

These systemic toxicity and cholinesteraSe enzyme NOELs also exceeded 20

ppb (highest dose tested) and a LOEL was not establlshed (these studies

‘ flll guldellne 82—4 Newton, 1988)

Chronic Toxicity and Carcinogenicity

The doses for beagle doys in a two-year oral study were 0, 0.01, 0.03,

0.1, 1.0, or 3 mg/kg/day. The systemic LOEL was 3 mg/kg/day (highest dose
tested) based upon an increase 1n llver welght.. The NOEL's for inhibition

of plasma, red blood cell, and braln chollnesterase activities were 0. 01,

¢.1, and 1.0 mg/kg/day, respectlvely (thls study fills guldel;ne 83—1;
McCollister et al., 1971; Kociba; 1985). S v ‘. : -
'Two'careinogenicity studies were performed.with chlorpyrifos in rats.

In one 2-year Fischer 344 rat feeding‘study, the doses were 0, 0.2, 5.0, or

100 ppm. The systemlc tox1c1ty NOEL was S5 ppm (O. 33 mg/kg/day in males and

0.365 mg/kg/day in females) The LOEL was the highest dose tested (100 Ppm’

. Oor .6.99 mg/kg/day in males'and 7.78'mg}kg/day'in females)*ﬁased-upon

reduced body weight in males and females andfcataracts.plus diffuse retinal

) <atroéhy in females. The NCEL for plasma cholinesterase inhibition was'o 2

ppm (0.0132 mg/kg/day, lowest dose tested) in males, where the LOEL was 5
eppm. The NOEL was less than 0.2 ppm in females since the LOEL was 0.2 ppm
(0.0146 mg/kg/day), based on lower red blood cell chollnesterase. No

‘compound related tumors were observed- (thls stndy fllls guldellnes 83wl'

and -2; Crown, 1990). e .‘;
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Inuanother two-year feeding study,'Fischer 344 rats were given 0,
0.05, 0.1, 1.0 or 10 mg/kg/day. The systemic NOEL was 1 mg/kg/day. The
LOEL was 10 mg/kg/day, based on reduced weight gain; decreases invred
cells, hemoglobin, 'cholesterol,r protein’ and globulin; increases ln :
nlatelets, and in urinefspecific.gravity._ There were also increases in
adrenal gland.weight, which.hicrosCopically showed fatty vacuolation of’the.
zona'fasciculata. The cholinesterase.NOEL was 0.1 mq/kg/day and the ZOEL~-
was 1 mg/kg/day, due to decreased acthltles of plasma and braln enzyme
activities{ No compound related tumors were observed (thls study fllls(
‘guldellnes 83-1 and -2; Young and Grandjean, 1988). T

- No carcinogenic or other toxic affects were ohserved in a two—year-
feedlng study in CD—l mice that tested dletary levels of 0 0.5, 5, or 15‘
ppn (2.25 mg/kg/day) (thls study £fills guideline 83-2; Warner et al.; 1980)

Another oncogen1c1ty study fed 0, 5.0, 50, or 250 ppn to CD-1 mice. for
78 weeks. The systemlc NOEL was 50 ppm (males 8.84. mg/kq/day, females 9 79
'mg/kg/day). The LOEL was 250 ppm (males 45.2, females 48.1 mg/kg/day)
basede on decreased body ‘weight in males and increased ;incidence"of
keratitis and hepatocytic fatty vacuolatlon.'.There‘were also decreased
feed and water consumption, increased incidences of ocular opacity,’and
hair-loss at this level. Plasma cholinesterase act1v1t1es were reduced at
all treatment levels; brain cholinesterase acthltles were decreased in the -
" high-dose animals. Treatment—related ‘tumors were not found (this study

 fills guldellne 83—2 Gur, 1992)

Develogmentaleoxicity i
Deyelopmental to:icity’studies on”chlorpyrifos'were,conducted inbrats,
mice, and rabbits. In one CD rat study, gavage doses of O, 0 5, 2.5 and 15'

mg/kg/day were . glven on gestatlon days 6—-15. The maternal systemlc NOEL:




. was 2.5 mg/kg/day based upon reduced food consumption and body weight at 15

mg/kg/day. The 'developmental toxicity NOEL was also 2.5 mg/kg/day based on

-

an increase in post-mplantatlon loss at 15 . mg/kg/day. Plasma

chollnesterase act1v1ty was reduced 1n the dams at 0.5 mg/kg/day (this

._.study fills guideline 83-3; Rubin et al., 1987a).\ .
' Chlorpyrlfos was glven by gavage to Fischer 344 rats -at doses of o,

0.1, 3, and 15 mg/kg/day on gestation days - 6—15. Plasma and RBc_

cholinesterase inhibition occurred 'in the dams at 3—‘ng/kg/day (LOEL). 'No'

--~developmental toxicity occurred at any dose level (this study fills_

guideline 83-3; Ouellette et al., 1983)

Adnu.nlstratlon of chlorpyrlfos to CF-1 mJ.ce at gavage doses of 0, 0. 1

1, 10, and 25 mg/kg/day on gestatlon days’ 6—15 resulted J.n a maternal

systemic NOEL of 10 mg/kg/day. There were reduct1ons in body welght and in.

food and water consumptlon plus increased mortallty at the 25 mg/kg/ day
level. The developmental tox:.c:.ty NOEL was . also 10 mg/kg/day- v This was
due to mz.nor skull varlants, delayed oss:.flcat:.on of skull bone and

' sternebrae, and reduced fetal body measurements at the hlghest dose level..

R

Plasma and red blood cell chollnesterase act1v1t1es were 1nh1b1ted at 1 to-

25 mg/kg/day in dams, for which the NOEL was 0.1 mg/kg/day. - The same

1nh1b1tlons were found at 10 and 25 mg/kg/day in fetuses, where the NOEL‘

was 1 mg/kg/day (tha.s study fJ.lls guldelz.ne 83-3; Deacon et al., 1979).

In New Zealand rabblts, gavage doses of 0 1 9 81, and 140 mg/kg/day

of chlorpyrlfos on gestatlon days 7-19 resulted 1n a maternal systeml?:

toxn.c::.ty NOEL of 81 mg/kg/day. - The LOEL was based on - reduced food |

consumptlon and body we:.ght galn, and’ apparent post—z.mplantatlon loss at

140 mg/kg/day. Plasma chollnesterase act1v1ty Wz 3 reduced in the dams at"‘

all dose levels, thus a NOEL for this factor was not establlshed._ Thef

developmental tox:.c:.ty NOEL was alsao 81 mg/kg/day. Thls was due to sl:.ght L




.t

ene s .
w0 L e s e s.LQs&‘.&‘.«::.‘.;'m;c;.g_‘.;u'.:\n;ﬂn»«ﬁ"(nh« K o i e amerine i 3456 S MLk MFACREAA AEAL L 1A

decreases in fetal weights and crown-rump lengths, and an increased
incidence of unossified xiphisternum or unossified Sth sternebra at 146

mg/kg/day (this study:fills guideline 83-3; Rubin et al., 1987Db).

Reproduction
A two-generation dietary study in Sprague Dawley rats gave doses of o,

0.1, 1.0, or 5.0 mg/kg/day. The parenteral systemic_toxicity NOEL was 0.1

-mg/kg/day (lowest dose tested) The LOEL was 1 ng]kg/day based upon

chollnesterase inhibition in brain, plasma, and red cells, and hlstologlcal

lesions of the adrenal gland (vacuolatlon ‘of cells of the zona

fasciculata). The developmental NOEL was 1 m&/kg/day and the LOEL was 5

mg/kg/day (hlghest dose tested) as a result of reduced pup body weight and
lncreased pup mortallty (this study £ills guldellne 83-4 Breslin, 1991).
In a three—generatlon reproduction study, Sprague Dawley ;ats were
glven 0, d 03, 0.1, 0.3, or 1.0 mg/kg/day in the'diet._AThe maternal
systemlc NOEL was 0.1 mg/kg/day (lowest dose tested).. The LOEL was‘0.3

mg/kg/day due to reductlons in plasma and red blood cell chollnesterase

activities. No reproductlve effects were ‘observed at doses up to 1

mg/kg/day, the highest dose tested (Thls study fills guldellne 83—4;_

Thompson, 1971).

| Mufageniéitz

Chlorpyrlfos dld not produce gene mutatlon in several Ames rever51on

assays (Bruce and Zempel 1986 Loveday et al '1987). or in CHO/HGPRT assays_

in v1tro (Mandrala, 1985; Tu, 1987).a Also, 1t dld not 1nduce chromosome

aberratlons in v1tro (Loveday, 1987) a.d lt was not clastogenlc in. thef

'mouse,mlcronucleus test in v;vo (Bhaskar-et al.,.1985). " In other tests,

" chlorpyrifos did not inducevunsohedulediDNA.sfnfhesis'ihkisolatad rat
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"hepatocytes (Mandrala and Dryzga, 1986). A slight increase in recombin-
ation frequency in the’Saccharomxces mitotic recombination assay (Simmon et

al., 1877) and direct damage to DNA in a DNA repalr assay using B. subtilis

H17/m45 and gé coli pol A+/pol A- (Simmon et al., 1977) were noted. (These

studies fill guidelines 84.)

Metabolism

Oral"dbses of 0.5 andlzs_mg/kg_of uc—éhlanm&ﬁfos were given to
Fiacher:344 rats in a metabolism and tissua distribution study. During 72
hours, more than 84% of the radioactivity was ;eéovered in the urine,;abont
5% was fénnd“in thé~feces and less than 0'2£_was_inmthe tissues and
carcass. The metabollsm of chlorpyrlfos was exten51ve, and no unhchanged
parent compound was found in the urine. The major urinary metabolites were
.3,5,6-tr1chlqro—2—pyr1dlne (TCP) , and glucuronide and sulfate COnjngatés of

TCP (this study fills guideline 85-1; Nolan et al., 1987).

Special studies

Chlorpyrifos was administered tb sixtéen'male human volunteers. There
’were’four volunteers.in each group. They ﬁere given; by capsule, dnsas nf -
o, 0.014 or 0.03 mg/kg/day for 20 days, om a’dose of 0.1 mg/kg/day fom -
days. The LOEL for plasma chollnesterase lnhlbltlon was 0.1 mg/kg/day and .

NOEL was 0.03 mg/kg/day (cOulston and Grlfflth 1972)

eference Dose {RfD) for Chronic Oral Exposure
' The RfD for chlorpyrlfos was determlned to be 0. 003 mq/kg rer day.
This was based on results of a human feedlng study showing a NCGEL for
plasma chollnesterase inhibition of 0.03 mg/kg/day. An unqartaintyrfaqtor

of 10 ‘was used. .
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