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Chlorpyrifes

Acurz

rcute oral, dermal, eye irritation and dermal irritation

studies are available (see attached "One-Liners”). These studies
indicate that chlorpyrifos labeling should be either Tox. Cat. II
(derzzl and oral LDsg) or Tox. Cat. III (eye and dermal irritation).
An i-nalation acute LCsg study is not available and is required.

Neurcroxicity

The potential of chlorpyrifos to induce acute delayed
neur-zoxicity was first investigated in 1966 (1), That study
was --assified as Invalid and an additional neurotoxicity
stusr was submitted in 1978 (2). Hens were administered atropine
ané =ither =-ri-o-tolyl phosphate (positive control), chlorpyrifos

at I mg/kg or 100 mg/kg or atropine alone. Neither clinical
nor stolegical signs of acute delayed neurotoxicity were observed
in rpyrifos treated birds whereas positive control animals
exh:z:ced the expected response. The study demonstrated that
chiz-zzyrifes is not an acute delayed neurotoxic agent at dosages
up . 200 =g/ /xg.
Suc-cozonic, Chronic and Oncogenicity
-ne mest sensitive endpoint for assessment of subchronic cr

hw--iz texicity after expos're o calorpyrifos is clearly AChE
in: on and its sequellae. Othes non-specific indications of
tcx:itizy cccur only at Zose levels zeveral orders of magnitude

grezzzr than signs of AChE inhibition. For example, the chroanic
doc s=zudy Zcund significant RBC and plasma ChE inhibition at

dosz-zs as low as 0.03 mg/kg/day but an increase liver weight

aré _iver/scdy weight ratio only at a dosage of 3 mg/kg/day (3).

No ---er toxic effects were observed at levels up to and iacluding

’ =, However due to study ceficiencies such as inadequate

Sf nistology data, and lack of supporting data Zor

_~tervzls for parameters such as body weight and ophthalmolcgy,
- ‘s not adecguate for the 2valuation of the toxicit

=ne znronic rat sczudy of cnlcroyrifos was similarly limited
by :-zdequat2 reporting of histclogy, clinical observaticas and
beoy weignzs (4). This study was a.so classified as Supplementary
Dazz. However, compound-related eflscts cother than ChE innibiticn
wer:z 1ot ooserved ia this study at dose levels up to and including
3.0 =g/kg/3ay.

(4]
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Although neither the chronic rat study nor the mouse oncogenicity Ty
studies indicate an oncogenic potential for chlorpyrifos, the rat study -
is of limited value (as noted above) and the mouse oncogenicity study
may not have been conducted using a maximum tolerated dose (20).
additional information is being requested to determine whether
the appropriate doses were tested in the mouse oncogenicity study.

A 180 day study of chlorpyrifos in rhesus monkeys found no
compound related effects, other than ChE inhibition, at dose
levels up to and including 2 mg/kg/day (5). This study was
limited by the small number of animals used at each dose level
(2 males and 2 females for the control and high dose groups,

2 males and 1 female for the low and mid dose groups.) It has
been classified as Supplementary Data.

Human Toxicity

Two human studies are useful in assessing the toxicity of
Chlorpyrifos. The first study used a single oral dose of
0.3mg/kg and a dermal dose of 5 mg/kg (6). Plasma but not RBC '
crolinesterase was depressed after oral dosing and neither il
plasma nor RBC ChE was depressed after dermal dosing. The ‘
second study exposed human volunteers to levels of either
0..0, 0.030, or 0.0l4 mg/kg for periods ranging from 9-27
days (7). The Lcwest Observed Effect Level (for plasma ChE depres-
sion and clinical toxicity) was 0.10 mg/kg and the NOEL was 0.03
jilofl Yo '

Mutagenicity I,

Acceptabie mutagenicity studies of chlorpyrifos are not
available. The mutagenicity studies that have been subnitted
have been classified as Unacceptable (8,%,10,11).

Teratology and Reproduction

Teratogenicity of chlorpyrifos was initially investigated as
sart of a rat reproducticn stucdy (12). The Fp generaticn parents

-

seen feé dietary dosage levesis of 0, J.1, 0.3 and 1.9 mg/kg (20

males per dose level) and on Zays 6-15 of geszation were admin-
istered these cdose levels by gavage. Dietary acministration was
rasumed after day 15. Cn day 23 females were sacrificec and
ss-uses wers examinad. DSup mor:zzality was slightly incrsased at
t~e high decse level but nc other aspects of fetctoxicity were
~=served. Aside from ChE inhikitzicn in the dams at all zut the ;
aw dose lavel, maternal zoxicity was not observed in tnis study.
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The reproduction study itself was not conclusive with respect
to a NOEL for reproductive effects due a high background rate of
pup mortality. No teratogenic effects were observed at any dose
levei. The study (excluding the teratology phase) was recently
repeated and no reproductive effects were observed at dose levels
up to 1.2 mg/kg/day, the highest dose tested (13}.

A teratology study in mice (Core Minimum data) showed no
teratogenic effects at dose levels up to and including 25 mg/kg/day
(highest dose tested) (14). A recently submitted teratology study
conducted in the rat was classified as Core Minimum data with no
chlorpyrifos related effect on either soft tissue or skeletal
development (15) . Maternal toxicity was demonstrated only at
the high dose level (15 mg/kg). In addition to the above studies,
embryonal toxicity studies in cows and chickens have been conducted.
These studies,however, are considered unacceptable by the Agency. ’

Data Gaps

As noted above, the chronic dog and rat studies, the mouse
oncogenicity study and the available mutagenicity studies are
not adequate for regulatory purposes and must either be upgraded
or, if this is not possible, repeated. In the case of the mutagenicity
studies, additional studies should be conducted to satisfy the current
Agency regquirements. In addition, a metabolism study that satisfies
the requirement in this area should be submittec.
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Chlorpyrifos Tolerance Reassessment
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Chlorpyrifos [0,0-Diethyl-0-(3,5,6-trichloro~-2-pyridyl}
phosphorothiocate] is an organophosphate pesticide that is rzpidly
absorbed following oral administration znd is rapidly metabelizec
to 3,5,6-trichloro~-2-pyridinol and 3,5,6~trichloro~-2-pyridyl
phosphate. The parent compound is excreted grimarily in the
urine with an eliminatica halZ-life of 26.9 xrs (16). Chlorpyrifss
has not been shown to be neurotoxic, oncogenic or teratogenic in
the available tests.

The primary toxicological concern associated with chlorpyrifos
is the ZInhibition of acetylchelinesterase. Signs of acetylcholir-
esterase inhibition are manifested by muscarinic and nicotinic
effects and include constrictsd pupils, watery eyes, anorexiz,
nausea, vomiting, diarrhea and salivaticn (17). Poisoning may
progress to respiratory depression, convulsicas and deaths,

The Allowable 2aily Intake for chlcrpyrifos is based or =he
AChE inhkibiting property of chlorpyrifos. cecies differenczs
exist with respect to seasitivity to this effsct. The inhikiticr of
plasma ~AThE sometimes also apgears to be more sensitive thar the
inhibiticn of blood or brain AChE. However, In the twc year chrezi
rat stucy, the rat teratclogy study, the two rear dog study znd t==
180 day =—onkey study, the same NOELs are observed for both K3l ars
plasma Cx2E inhibiticn. The lcwest No ObserveZ Zffect Levelis znd
Lowest Coserved Effsct Levels for cholinssterzse inhibition zre
as follcws for the rat, ZIog, —onkey and =an:

Core
Study Resuits Clzssificaticn Relfsrerncs
NOELs LELs
Rat
130 Days 0.15 =g, %z 0.7% mg/%xz Suzplementary 5
2 Years 0.1 =g/%=z 0.3 =g/kz Suzplementary 4
3 Generzzion ?laszcza
0.1 =g/%z 0.3 =g/ks Mizizmum ~2
RBC
1.0 =g/%xz 1.0 =g/kg
Rat Terzzzlogy 0.1 =g/kg 3.3 =g/kz Yisimum 5
Co
2 Years 3.01 =z, <z J.0Z =mg/x: Suzslementary 3
Menkey
120 Days .08 =g, kg3 J.4 =g/%c Siuzplementary 5
1an
clasmz
3-20 Daysz 0.03 =g/%g .1 mg/kg Suzt_ementary 7
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The relevance of each of the ChE determinations {(plasma,
2BC and brain) to human health has been the subject ci a great
deal of scientific discussion. Only ChE inhibition at the synapse
is directly relevant to the human health; however measurement at
the synapse is only measured in the assay of brain ChE in routine
toxicological studies. Because cholinergic synapses are distributzd
throughout the peripheral nervous system as well as in cthe brain,
and because the distribution of & ciemical to the brain is often
quantitatively different than tnat to other tissues cdue to differerces
in capiliary permeability {(often referred to as the "blood~brain
harrier" although there is in fact no real evidence for an absoluts
narrier (18)), the inhibition of brain ChE may not Dbe the most
sensitive indicator of potential anti=-cholinergic effects resulting
from exposure to AChE inhibitors.,

A recent WHO monograph (1382) stated erythrocyte (RBEC) cholinis-
~erase inhibition may be & better indicator of the biochemical
2ffect of anti-ChE pesticides than plasma ChE because RBC Ch:Z is
choucht to be biochemically identical te ChE at the synapse
whereas plasma ChE is considered to be quite dilterent (19;.
Yowever, it is known that brain ChY may Ce inhizited in the
abserce cof either RBC or plasma ChE inhiZition and the pattern of
‘nnitition thus appears to vary frcm one anti-ChE agent to another.

Yeasurement of chiorpyrifcs—induced clasmz and =3C cholines-

-araszs inhibition often finds zhat clasmé cholinesterzse inhiIditics
s a more sensitive indicator cf anti-ChE activity tian that 3t
IBC or brain choliresterase innibit:ion although the rzlevancs cf
-las=a ChE inhibition to human neal:zh has not Zsen clsarly sstal-
Tished. Howevsr, as previocusly notad, the NOLLs for slasma zad
IBC ‘anhibition are -he same in several of the chlorpyrifos studies
and in the chronic rat study the percent Inhibition cf ChE at the
“OEL is clear.v greater for REC than for clasmz.

Tor cialorsyrifos, marked inhi:tition cf plasma ChI (in tze2
absence of REC ChE inhibition) coincides with ztne levzl at wrich
-he classic clinical signs of ChE iahibizion ars szudy
‘n nhymans.- Ths recently . cooilines &s
zemcnstraztes = Lowest Io z. of 1.1 mz kg/da.
cased on 2 davs of exgces zais szudy -3 0.02
ng, kg 'day (baszd on 20 <& = this level .

“he ADI Zzr chlorgvriios nad zravicusly fean bassd on s.3smea
snd 33C ChE irnibition ina a 2-vzar rat Zsscing study NOEI = 3.1
ag/xz,day). It is now rscommendec that tne ADI for calorpyriics
2e set at 0.003 mg/kg/day nased on 2 studv in Tumans with a NOEL
S5f 0.93 mg/kg, 2ay for ChE inhinzitica ard 2 10-Icld salZety facter.
-t stoulé be noted that the duraticn of sxposurs was juite sner:
in the human sctudy and a prograssica of zne eflzct trnrough-time 12
was coserved. It shculd also ze ncted that the number of suliects
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was small (4 per Zose level) ancé the sensitivity of the tsst is
therefore limited. Furthermore, only meles were tested., However,
it has been the policy of the Acency to use data from human
studies in those rare cases where they are appropriate ancd
available and, in this case, the human data is similar to the
animal data (yielding a NOEL that is one-third of the NOEL in

rats and three times that of the NOEL in dogs for ChE inhibition!.

The Theoretical Maximum Residue Level (TMRC) utiiized 1053
of the previous ATI. The TMRC {including recesntly published
tolerances) will :tilize approximately 350% of the ADI. Dietary
exsosure to chlorzyrifos may be associated with the chlorpyrifos
metabolite (3,5,6-zrichloropyricinel)} recently found iz the urine

of 3.8% of indivizZuals sampled 12 the Hezlth and Nutrizion Zxaminmz=i:-
Survey (BANES II) conducted by tne Naticnal Center for Healtn
tatistics. The zctual scurce zIf the mezadclite fcound in zhis

survey 1is present’’/ unknocwn.

¥

The tclerancs expressicn currently lug S,5=%zcilcnlcri-
D dinol (ICP; nhezasclite which Zces nco: nLo lesStersse.
C ariscn cf res:iues of TCP (rzilected in :ihe th an
A that s estab_.shed cased or. ChE innhiziticn estimace
tne hazarZ assccizzed with the use of ths garsn pc.na ‘chlcr-
oyrlIos). TFTor exzmgle, 12 the £ ar sizZuss rssulsing Ircm
tne use 2I znlcroirifios wWerz me - grasolilie zng zois
o Solltz Wwas muct iess fsxic : < T Zempgcuni, ine
ccrmgariscn oI a Thnscreticzl Max: = TnCEntratiosn wWnlich
inclucdec T7TP to znz ADI weould hz zvancte. . Zn zne cther
nzand, 1I zxzosurs s primerily = cempeound = sécarszcte
tc.2rance Zor TCP2 Would mexke lis ithough 2zt this
tize there i3 insiiiicient resic lcizy info icn
tc zxclude TCP trco the tslisranc sn, iz s
£n an attzmpo e macde LI CZetts 2 Zotn o
25 sure < zne TIF nmetaic’lte W TenTiTn =
r nsidering tne Lnclusicn o TETEI7 :
2xcessich Tr = zssing tnz T z
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WASHINGTON, D.C. 20460

OFFICE OF
PESTICIDES AND TOXIC SUBSTAMCES

TO: The File

L)
=N .
FRCM: William Burnam, Chief \gb&éiﬁs

Toxicology Branch

SUBJECT: Chlorpyrifos Mouse Oncogenicity Study
TOX Cher #21%AA

Thers is very limited evidence to indicate that the highest
gz testzd (15 ppm) was high enough to cause any toxicological
zz-v or ne considered the maximum tolerated dose. Data on
boéy weight, food consumption, mortality and clinical obser-
va-ions saowed little or no dose related toxic effects of
ch-::pyr::os. Data on ACh values dere not taken during the

O O
rh (Y

stiiv. There apparently was no pilot study or subchronic oral
stiiv to cdetermine the MTD of chlcrpyrifes in the mouse.
At the present time we should change our clasgssification of
tk:z studr to Supplementary but the registrant should be informed
thzz anc:llarj data should be forth coming indicating the justification
ans suicazility of the doses used.
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Accession 071866

Chlorpyrifos: Oral Teratology Study on Fischer 344 Rats
by O1ielette, J. H., Dettenber, D.A., Kloes, P.M., and John, J. A.
Tox. Research Lab, Dow Chemical, Midland, Mich. July 5, 1983.

Materials and Method:

Test material: Dow Chemical Chlorpyrifos 96.6% pure

Compound Prep & Dosing: Chlorpyrifos was dissolved in corn oil
and given by gavage at a level of 4 ml/kg.

Animals: Male and female Fischer 344 rats were acclimated for
72 weeks then bred {one tc one). Day zero was the day sperm
was found in a vaginal smear. Females were randomized into
cdose groups.

Design:
Dose mg /kg/day 0 0.1 3.0 15.0
Number females 31 31 32 33

Dosing was carried out daily on days 6-15 of gestation.

Cpservations

The following observations were carried out on the dams and

-~

fatuses according to pp 5 and & of the report of the authors.

“Maternal Obsarvations: Animals were observed daily through-
out the experimental period for indications of toxicity

from the test material. Bcdy weights for rats were recorded
on gestation days 6 through 16 and on day 21 of gestation;
food and water consumption were recorded for each rat at 3-
day intervals starting on day 6 cf gestation. Statistical
analysis of tody weight and body weight gain was perZformed
using Zata recorded on days 6, 9, 12, 16, and 21 of gestation.
In a2ddition, <he maternal liver weight was recorded at the
time of Cesarsan section on day 2: of gestzcion. Separate
groups of 10 bred rats/dose level were dosed on davs 6
through 15 of gestation and sacrificed following methoxy-
fluorane anesthesia on day 15 of cestation {approximately

4 hours after dosing). Maternal blocd was oSbtained by
cardiac puncture for determinaticn of plasma and erythrocyte
cholinesterase levels.
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Fetal Observations. Test animals were sacrificed by carbon

dioxide inhalation on day 21 of gestation. The uterine

horns were exteriorized thruugh a mid-line abdominal incision.

The following data were recorded: 1) number and position

of fetuses in utero, 2) number of live and dead fetuses,

3) number and position of resorption sites, 4) the number

of corpora lutea, 5) the sex, body weight and crown-rump

length of each fetus, and 6) any gross external alteration.

The uteri of apparently non-pregnant animals were stained &N
with a 10% solution of sodium sulfide (Kopf, et al., 1964) ’
and examined for evidence of implantation sites. This

procedure was done solely to determine the incidence of

pregnancy and resorptions observed by staining were not

used in resorption rate calculations. One-half of each

litter, selected using a table of random numbers, was

examined immediately by dissection under a low power microscope
' for evidence of soft tissue alterations (Staples, 1974).

The heads of rat fetuses examined by dissection were removed,

placed in Bouin's fixative and examined by the serial

sectioning technique of Wilson (1965). All fetuses were

then preserved in alcohol, eviscerated and subsequently T
cleared and stained with alizarin red-S (Dawson, 1926) and ' -
examined for skeletal alterations.”

Statistics

The authors report on pp 6 and 7 of their report that the
following statistical analyses were performead.

"Body weight, food and water consumption, hematological
parameters, and absolute and relative organ weights were
evaluated by Bartlett's test for equality of variances.

Based upon the outccme of Bartlett's test, a parametric or
nonparametric analysis of variance (ANOVA) was performed =2
followed by Dunnett's test or followed by the Wilcoxon Rank-
Sum test with Bonferroni's correction (Steel and Torrie,
1960) if the ANOVA was significant. Statistical evaluation
of the frequency of pre-implantation loss and of resorptions
among litters and the fetal population was made by a censored
Wilcoxon test (Haseman and Hoel, 1974) with 3onferroni's
correction. Other incidence data were analyzed by the

Fisher exact probability test (Siegal, 1956).

3 Plasma and erytnrocyte cholinesterase detsrmined by a e
modification of the Boehringer Mannheim/Corgporation
colorimetric technique, (Shaumber, Illionis) =

18
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The nominal alpha levels used are as follow:

Bartlett's Test fu. Variances =0.01

Analysis of Variance =0.10

Dunnett's Test =0.05 two-sided

Wilcoxon Rank-Sum Test =0.05 two-sided, with
Bonferroni correction
(Miller, 19686)

e Ra

Fisher's Test « =0.05 one-sided
Censored Wilcoxon Test q =0.05 one-sided
Grubbs Outlier q =0.02

Because numerous measurements are statistically compared in
the same group of animals, the overall false positive rate
(Type of I errors) is much greater than the cited alpha
levels would suggest. Thus, the final interpretation of
numerical data considers statistical analyses along with
other factors such as dose-response relationships and whether
the results are significant in the light of other biologic
and pathologic findings."

Results
Maternal

Although there are no summary sheets or individual animal
data sheets to indicate this the authors state that the highest
dose (15.0 mg/kg) caused excessive salivation; tremors and
other effects typical were noted in the othar groups. On
certain days (12 and 16), there was less weight gain by the
cnly high dose females.

There were no dose related effects on the liver wt or food
consumption and minor effects at the high dose on water
consumption.

Clear evidence of cholinesterase inhibition in the plasma
and RBC were seen at the 2 highest dcses but not in the low
dose. Therefore the NOEL for both plasma and RBC cholenesterase
inhipition in the study was 0.1 mg/kg/day-

Fetal Toxicity

size, resorption
2 high doses
s increase was
nt at 3.0 than

There were no significant effec ter
rate, fetal body wt or length excest that in the
the fetal wts were increased above control.  Thi
not dose related since the effect was more 2vids
at 15.0 mg/kg/day.

Fetal Anomalies

Various malformations or anomalies, were seen in all
groups without any apparent dose-response relationship. There 19
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was no chlorpyrifos related effect

skeletal development.

Conclusion: Chlorpyrifos was not teratogenic or fetotoxic up

to 15.0 mg/kg/day which was a dose which caused cholinergic
signs of toxicity in the dams. These high dose dams also gained
a little less wt and consumed less water.
satellite study, AChE depression (RBC and plasma) was seen at

3.0 and 15.0 mg/kg/day but not at

NOEL (maternal toxicity)
NOEL (maternal toxicity)
__—NOEL (teratogenic and
‘ fetotoxic)

oo

Cilasgification: Core Minimum. The appendix should contain
information on the time of onset of signs of toxicity and their
degree of severity and duration, however other individual data

on dams and pups are presented in

0.1 mg/kg.

3.0 mg/kg {systemic}
0.1 mg/kg (AChE, plasma and RBC)

15.0 mg /kg HDT

sufficient detail.

In a separates

003822

on either soft tissue or
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MEMORANDUM ] OFFICE OF

PESTICIDES AND TCXIC SUBSTANCES

SUBJECT: Use of Mouse Teratology Study in Chlorpyrifos Registration

Standard CASWELL#2192a
TO: FILE
FROM: Gary J. Burin, Toxicologist -

Section V, Toxicology Branch
Hazard Evaluation Division (TS-76%9j

I have examined the November 13, 1979 review cf this study
by William Dykstra of Toxicology Branch and ccmpared it to the
final report. I agree with the original conclusions cf the pricr
Toxicology Branch review that chlorgyrifos is not teratogenic ac
doses up to 25 mg/kg/day and that the NOEL fcr InZ inhibition 1s
0.10 mg/kg/day in this studv. I also agree with the study

classification (Core-Minimun).
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MEMORANDUM
A OFFiCE OF
SESTICIDES AND TOXIC SUBSTANCES

SUBJECT: Use of Acute Delayed Neurotoxicity Study (Accession No.
097144) for the Chlorpyrifos Registration Standard.

CASWELL#219aAa
TO: THE FILE
FROM: Gary J. Burin, Toxicologist -

Toxicology Branch

I have comparec¢ the final report for this study (dated
May 22, 1978) with tihe Toxicology Branch review of 9/3/81 by
wWilliam Dykstra. I agree with conclusion that chlorpyrifos is
not a delayed neurotoxic agent at doses of up to 109 mg/kg  (HDT)
and that study was adequate for the purpose of detscting acute

delayed neurotoxicity (Core-Minimum Datal.

To
)
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% >3 WASHINGTON, D.C. 20460
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OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES
MEMORANDUM

SUBJECT: Review of Human Cholinesterase Study
Tox. Clalen. 1A AR

TO: Jay Ellenzerger, PM#l2
Registration Division (TS-769)

1o, R
FROM: Gary J. 3urin, Toxicologist (53 5]/
Section v, Toxicology Branch

Hazard Evzluation Division (TS-769)

THRU: William _. 3urnam, Chief
Toxicolesy 3ranch
Hazard Evz_uation Division (TS-769)

Recomzendation: - 5 recommencded that this study be classified as
Supplementy Data. XIthough the number of subjects in this study is small
(4) and only males wzre tested, a LEL for plasma ChE of 0.10 mg/kg/day
is incicated which s accompanied by clinical signs of ChE inhibition.
The agparent NOEL is 3.03 mg/kg/day. RBC ChE inhibition is not observed
at anv dose level. I: is also recommenced that this study, despite its
limitztions, play :i-gcortant role in the sstablishment of the ADI for
chlorzyrifos.

Review of Data:

~hree-Week Tcxizity Study with Cholinesterase Determinations,
Humans. Conductec -~ Albany Medical College, Albany, New York,
March 1972 and subziz=ed by Dow Chemical, april 6, 1984.

Sixteen humar w-.unteers were selected from the Clinton
Correctional Facil:=v in Dannemcra, N.Y. and were subjected to a
thorcugh physical sxzzination wnich included ECG, urinalysis,
ches- x-ray, urinz.-zis, hematclogy anc zlinical chemistry.

—~he volunteers w=r2 (apparantly randomly) divided into 4

0.10, 2.030, or G. mg/kg of zody weight of Dowco 179 (purity

not scecified) viz zrzl ingesticn of the test material "in tablet
form". Four indiv:Z.2ls were assigned =2 each group. The tablets
were zdministereé t-:z each day at the time of breakfast. Blood
samplss were taken zwice each day from sach volunteer for choli-
nesterase measurexzs-zs and weekly for hematology and clinical
chemistry measuremsn:s. Urinalysis was also conducted on a
weeklv basis. Tresz:c=ent continued daily for a 7 week period for

the ccntrol group, * Zays for the 0.10 mg/kg/day group, , 20 days
for t=e 0.03 mg/kz Zzvy and 27 cays for the 0.0l4 mg/kg/day dose
groug. ' 23
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Results:

Clinical signs of cholinesterase inhibition were observed in
one volunteer at the high dose (0.10 mg/kg). This individual
reported having a "runny nose, blurred vision, and a feeling of
faintness" after 9 days of treatment.  Dosing of all individuals
at the high dose was terminated after 9 days on test, apparently
due to these clinical signs of toxicity and marked cholinesterase
inhibition (see discussion of cholinesterase inhibition below).

Clinical chemistry and hematology were unremarkable. although
a slight elevation in serum glucose was observed in all grougs
{including the controls) compared to baseline values this is
probably due to blood samples being taken soon after the consumption
of a meal.

A clear depression of plasma cholinesterase was observel at
the high dose level (0.10 mg/kg) with the group mean value for
the group decreasing to 1.7 umoles acetate/min/ml from a mea:z
baseline value of 4.75 (a cdecrease of 64%) on the nineth day 5f
treatment. After day 9, treatment ceased and a gradual recovery
was observed with ChE values egualing baseline values by day 25
of the recovery period.

At the next lowest dose level, 0.03 mg/kg, an equivocal
depressicn of plasma ChE was observed with the mean value deireasing
o 3.1 umcles acetate/min/ml frcm a mean baseline value of 4.7.
Although this represents a decrease of 28%, the small number
subjects (4) and the great amount of variation from one measiresment
to another precludes the determinations that 0.03 mg/kg is arn
e2ffect level. Treatment at this level continued for 20 days
compared to 9 days at the C.10 mg/kg dose level.

No compound related effect on RBC cholinesterase could Z=s
ascociated with chlorpyrifos aéministration at any dose level
although it is noted that the sensitivity of the study to dezzct
zn effect on RBC ChE is limited by the small numbers of sublzzts
and the wariability in the assay. )

No ccmpound related effect of any form was observed at
4 mg/xg/day and no effsct was cbserved on RBC chclinest
ny dcse level.

.0

W o




Discussicn:

The clinical signs reported at the high dose level of this
study conform to expected signs of generalized toxicity resuiting
from an =nti-AChE agent (Xoelle, 1975). The runny nose and blurred
vision may be considered muscarinic effects and the "faintless"®
is considered to be 'a nicotinic effect. Plasma cholinesterase at
the high dose was inhibited 64% compared to baseline values and
although an equivocal depression of plasma ChE was observed at the
mid dose level (0.03 mg/kg), this could not be clearly classified
as a treatment-related effect. The LEL for plzsma ChE inhibition
and clinical signs of toxicity is 0.10 mg/kg and the NOEL appears
to be 0.C3 mg/kg in this study.

Core-Ciassification: Supplementary Data. Onlr males were tested
and the —umber of subjects (4 per dose level) _imits the sensi:z
of the test.

Koelle, 3.B. Antichclinesterase Agents, In "Ths Pharmacciogiczl
1 |

Basis of Therapeutics”, L.S. Geoodman and A. Gilman, =ds. Maczillan
Publishirs Ce., Inc., New York, 1975,

ivity

2
i




T ST, k
S .

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C, 20463

3
&Y

wmww 7
Yy il nLJ

>
5
A

002822

P
gg"
<

SFFICE OF
PESTICIDES AND TOXIC SUBSTANZES

MEMORARDUM

TO: Jay Ellenbercer, Pu#12
Registration Division (TS-767)

o Ioiess

FROM: Gary J., Burin, Toxicologist C;:ZZ E Vi
Sectzion V, Texicolagy Branch

Hazard Evalustion Jivision (TS-=789)

THRU : william L, Burnam, Chief
Tox‘cology Brznch
Zazzrd Evaluzzion Zivision {TS$S-733)

SUBJECT: 33F2947/3HZ411/4354~443,

'|‘U’U

eview of ChlizorpyriZos Rat Zeprcduction Stuiy
2x. Chem., 21337 Acc. Ng.t 071367
Backzr-.a2¢ Infsrmation:

This stuiy was rec.este: to zelp :lar:fy the NOEL for
reprcoduszive e:fects i: t;e Tzt, A gravicus study suzgested an
effect In nec =2z 1.0 mg, «g/Czv but wasg iaconcliusive
due zo = h;;h ~eonatal mortality and graat variability
in the Zatz: z1d on 12.5/81 with representatives
of the -a2gistr wW2S rzed that 2 new study would be
undertzcen. The study :zas en recen:tly s.zmitted and a review
of that study Zollows:

Reccmmeniaticrn:

This szuoZv, standi l1¢ ce clzszsifi as Supglementary
Jazz. wsvs., its in: stzzlisn 2 NCEIL fcr necnatal sur-
vival 13 clearis fer thaz zurpcse (NZEL = 1.2 mg/x:
(AlZT: zzabinatiorn evizus rzgroducticn study, the
ragul Izr a Core ¢ccuciicn study is szrigiied.
Review I zta:

Reprceduzzicn f:udy, Rats. <C:onducted zad suzaittsed by Jow C. mical
Co., Frzspcrz. Texas. repor: dated July, 2383, rsport numbter

not sta:tzd.

Sprague-la spreximately + weeks of aje were acclimated
for 14 Zazy iniziaticn of the szudy. Animals -iere
screenel W Lz nealzx statuc :ind z-imals at sither 24
AvErame =fF wma vy sremd mme Al anedhols Dl . <« - - b}
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population of animals to be tested. Thirty male and thirty Zemale
animals were randcmly assigned to grours which would sventually
receive 0, 0.5, 0.3 or 1.2 mg/kg/cay of test material. Animzls
were housed individually in stainiess stzel cages duriang all zZuz
the cohabitation, gestation and lactatizn phases, during whica
females were relocated to solid bottomel plastic reprcduction
cages with wood shavings for use as nesting material. Food =z==dé
water were available ad libitum during the entire stucy.

Premixes were prepared every 1-3 wseks anc test ciets wsere
prepared weekly. Premixes and test die: were analyzec 12 tines
during the course of the study. Test m=terial was technical
Dursban F (96.6% chlorpyrfios), Lot $811312-618. Rearalysis =zt
the end of the test period indicazed 98.5-99% c:lorpyrifcs.

The preparatizn of zremix ccturred In two
stage was originially wizh silica zel T a level
the second stage Zavolved mixing this wizh test
premix". Approxizately two months intc the Fp

method of preparazicn of zsremix wzs chznged to

rest material witn diet Zue tc "a lack I anal;
test material concentration in ths test Zliets
weeks prior to 3/24/82". The stuly regpcrt further nctzd

a review of the avzilabls analytical cdzzz suggested that
extraction efficizncy of the analvtical methol Zropped

as the silica gel gremix aged beycnd 14 Zays.™ Altherg
revizswer could nct verifv whether zhe Z.3CrepznIy Detwien
and sctual dietary, levels was dus =0 a 7 Witz an
scme other problem, It Isg 2z, = znal
conductec on 3/17 322, actT arges: izns
dier wers within 123 cf =3 zhou: Trosre
dierary lsvels of zest czuld nfirz ¢ the
weexs preceding 3.24/32,

The concentraz wzs
weex’ly during the = bkt
anc zody welghts.

adminiszratic: z T2ST Tz
rats Wer2 apgproxitatel Zays sIter
malzs and females wed T TE.
2f z maximum of wv reedi: er:
rzst zerizd., New 2 incz cez
Zurinag cchabnitatic tes
agproprizce Ior oo 1.2
for the weight oI ‘

71 licters wzre wezned at zime Inz
Tg generation was sacrii:iced. males
animals from each Icse Zrcu ents Izx
next generation. Alter wea rezelived Ts=t
dietw for 129 days znd wers TOLTCT. =2
for the gravious Zzneraiich sensrzIlic,
211 7: parasntal snimals and zd. nT
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Litters were randomly culled to 8 pups on day 4 post-partum.
All culled pups were sacrificed.

fach animal on test was observed daily for "signs of toxicity
or changes in demeanor". All rats dying and moribund sacrifices
were examined grossly, further pathological examination was
apparsntly not conducted with the exception of pups with external
abnormalities . Body weights and food consumption were recorded
weekly with the exception of pups and lactating females. On
days 1, 4, 7, 14 and 21 after birth, the number of live pups,
litter weights and lactating female weights were recorded. &n
the day of birth, litter size and the number of live and deac
pups were recorded. External abnormalities of pups were noted
and these pups were necropsied. Individual weights were detzrmined
for ezch pup on day Z21.

n

tatistical analysis was conducted by the laberatory us:ing
apprczriate procedures. These procedures are <escrided on psges
14 anz 15 of the study report. The study report stztad the
follewing with regaré to statistical evaluation: '

"30dy weights and food consumption were evaluazad by Bar:lett's
test Zor equality of variances. Based upon the outcome of
Bartlstt's tsst, a parametric or nonparametric analysis of vzriance
(ANOV:; was czonducted. If the ANOVA was significan=z, Dunnet:’s
test c°r the Wwilcoxon Rank-Sum test with Bonferroni's correctizn
(Steel and Tcorrie, 1960) was carried cut. Statisticzzal outlisrs
were Zetermined for tcdy weights and Zcod consumpticn using the
methed of Grubbs (1983), but were not routinely exc.uded fre=
further analvsis. The fertility index was analyzed Dy the Fisner
exact srobab:i:lity test (Siegel, 1956). Evaluation c¢f the necnatal
sex rztio on day 21 was done using the binomial discribution
test 3s described by Steel and Torrie (1960)., Survival indicss
and czher inc:dence cata among neonates were analyzsd using z:ae
litter as the experimental unit by the Wilcoxcrn tes: as mecdiiled
by Hassman znd Heel 1374) and incorpcratiag Bonferroni's ccorrscr

vy

or

)

for zzirwise compariscns.
Tne ncminal algnz levels used fcor scatistical zvaluaticr
incluzsd:
Sarriez='s Test Zor Variances = 0.-.2
znalysis of Variance : = 0.3
unnett's Test = 0,2, twWwo s_.Ced
wilcoxcn Rank-3im Test = 0,23, two—-s.idecd
with Bonfzrroni
sorrecticrn
‘Miller, .366)
2utlier Determination = 0,32, two-s:iied -
= 0.1, one-siied
Tisher's Test = 0.5, one-siied
wadifis? Wilcoxia Test = 0.3, cone-siied R
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Because numerous measurements were statistically compared in
the same group of animals, the overall false positive rate (i.e.,
type I errors) would be much greater than the above~-cited alpha
levels would suggest. Consequently, the final interpretation of
numerical data generated in this study considered statistical
analyses along with other factors such as dose-response relationships
and whether the results were significant in light of other biological
and pathological findings."

Results:

Three control male animals, two control female animals, one
0.5 mg/kg/day female and one 1.2 mg/kg/day male either were
spontaneous deaths or moribund sacrifices in the Fg generation,
One control female died during the Fj ceneration. No clinical
observations during the course of the study were considered by
this reviewer to have been related to test compound administration.

Mean body weights of all dosed Fg groups were similar to
corresponding control values. Food consumption values for all
dcsed Fg groups were similar to ccrrespgending control values.
The few Fp parental animals that were grossly necropsied showed
nc signs of treatment related pathology. Lactation body weights
of dams receiving test compound were sinilar to control animals.

Reprocductive parameters of the Fg generation also did not
ear to te affected by treatment. These parameters included

following: “"fertility indices, gestation days, gestation
indices, gestation survival indices, tctal number of live pups
per litter on day 1 of lactation, cumulative pup survival indices
on days 1, 4, 7, 14 and 21 of lactation, sex ratios of pups at
davy 21 and incidence of external alterations of F1 pups between
birth and 21 days cf age". The cnly external abnormalities of
pucs that were observed were missing tails (observed in one
cecatrol ané one 1.2 mg/kg/day animal),

~
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With respect 20 necnatal survival, zhe percentage <f liveborn
cuss that survived over the course of I1 days was much nigher
thzn in previcus studies and the survivzl rates were similar for
sach dose .svel in the Fy generazion (27.3, 96.7, 100 and 23.5%
survival of liveborn pups over 2. days Zor the 0, 0.5, 0.3 and
1.2 mg/kg/cay dose levels, respeztivelr .
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Body weights of the F] male rats appear to have been slightly
derreased as a result of test compound administration. Total
me=a weight gains from day 14 after birth to day 182 on test (189
days of exposure) were 487, 435, 433 and 414 grams for the control,
0.3, 0.8 and 1.2 mg/kg/day dose levels. Significant (p < .05)
differences were observed between control and high dose level
aninals for the last 4 weighing intervals. Two significantly
decreasec intervals were observed for the 0.8 mg/kg/day level
comcared to control (at day 127 and day 182). Sporadic significant
dezzzases in the food consumption of treated males were observed
comcared to control animals (3 significant decreases in the 0.5
anz 1.8 mg/kg/day dose levels and 5 significant decreases at 1.2
mg <3/day). F1 female body weights and food consumption did

nc= zppear to be effected by test compound administration.

Reproductive parameters of the Fi generation did not appear
e effected by treatment. Reproductive parameters examined
those previously noted in this review for the Fg generaticn.
up (a2t 0.8 mg/kg/day) was dlagnosed as being hydrocephali

seccnd pup (at 1.2 mg/kg/day) was found not to have a tail.
mall number of animals with external abnormalities precludes
fating these findings with treatment.

@]

Moy oE
LS Be I i)
T

oty iho1g

i

0wy

n
b

néings with respect to neonatal survival were similar to
f the previous generation. Survival at all dose levels
ellant and an effect of tes: compound acdministration on
1 survival was not obsgervecd. Survival of liveborn pups

zvs was 38.2, 99.5, 100 and 99.5% for ths G, 0.5, 0.8
=g/ /xg/day dose levels respectively.

rlthcuch not meeting core reguirements £or a reprcduction
izarily cue tc a limited gross and rno 1istolegical
', the study is adeguaz2 to establish zhat the NOEL

21 gurvival is 1.2 mg/xg/day (HDT). This was the
srzose of the study. The NOEL for cther reprcductive

is alsc 1.2 mg. kg/day znd the NOEL fcr gensral toxicity
‘x3/day -azsed on decreased weight gain .coserved in the
Zay male cdose l2vel. In combinaticn with the previcus

n study, th study is zcdeguate tC meet the regulirament

il
1
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PESTICIDES AND TOXIC SUBSTANCES
MEMORANDUM

SUBJECT: Chlorpyrifos Cholinesterase Studies in the Rat and in
Man. Tox. Chem, No. 219AA

TO: Jay Ellenberger
Registration Division (TS8-767)

/ni/g(
TROM: Gary J. Burin, Toxiceclogist éE;E; 7
Section V, Toxicology Branch
Hazard Evaluation Division (T8-769)

THRU: william L. Burnam, Chief

Toxicology Branch
Hazard Evaluation Division (TS$-769)

eview of Data:

.. Pilot Cholinesterase Study (Oral and Dermal!, Rats. Conducted
and submitted by Dow Chemical Co., Midland MI, Final Report
Zated December 4, 1981.

Animals used on test were 12 week cld Fischar 344 raz:is

pplied by Charles River Breeding Laboratories. Animals were

climated for two weeks prior to test.

W

u
c
Test material used was analytical grade chlcrpyrifos (Lot No.
AGR 166043) with a purity of 99.8%., Stcck sclution was prepared
2y dissolving 1.00 g of test material in 5 ml of methylene chloride.
further dilution with corn oil was macde by dissolving 120
croliters of stock solution in 10 ml of corn c:i. For Zermal
pesure acdditional methylene cnloride was addel to dilutz to i0,

A total of 3 rats were dosed orally at the lsvel of I mg/kxg
znd -we animals were orally dosed with an unspeciiied amcunt of
corn oil. Three animals were also dermally dosei.at levels of 3,
20 and 80 mg/kg and two control animals receivec dermal Zosing
2o unspecified amounts of methylene chlcride. Carmal exgcsure
was o the clipped skin of the upper back. Animzls were <illed
24 hours after dosing.

Two additional animals were given a 5 mg/kg oral dose and
=Ww0o more animals were given a single 20 mg/kg dermal dose. These
animals were killed 4 hours after treatment. 33
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Prior to sacrifice, all animals had blood collected by
cardiac puncture,

Chlorpyrifos and 3,5,6~trichloro-2-pyridincl levels and
plasma and erythrocyte cholinesterase activities were determined
in blood.

Results:

The following table is taken from p. 7 of the study report
and summarizes all ChE findings of the study.

Table 1. Plasma and Erythrocyte Cholinesterase Levels in Male
Fischer 344 Rats 24 Hours After A Single Oral Or
Dermal Dose of Chlorpyrifos.

Oral Dermal
Dose (mg/kg) 0 5 0 5 20 80
Plasma 6.9C 4.80 1 7.00 4,50 . 1.33 0.66
Cholinesterase +0.42  +0.17 +0.57 +0.10  +0.23 +0.30
Erythrocyte 8.45 4.57 11.10 10.57 1.87 3.93
Cholinesterase +2.19  +1.30 +0.57 +2.83  +1.25  +1.37

Values represent one tenths of an international unit per ml, and
%)

are expressed as mean * S.D. for 2 rats at the 0 dose level and 3
rats at the other dcse levels.

These data indicate plasma cholinesterase inhibition at all
oral and dermal dose levels. Erythrocyte cholinesterase inhibition
was not observed at a dermal dose level of 5 mg/kxg but was observed
at 20 and 80 mg/kg. Clear inhibition of RBC ChEI was observed at
the oral dose level of 5 mg/kg.

3lcod concentrations of Chlorpyrifecs were 29 and 35 ng/ml
after the cral dose of 5 mg/Xg and the concentrz:zion of the TCP?
metapolice was 4210 ng/ml in the animal for which a measurement
available. After the dermal exposure of 20 mg/k3, blocd levels
of Chlorgyrifos after 4 nours were 14 and 11 ng/al and the TC?
metasolite were 413 znd 357 ng/ml.

Core Classification:

Supplementary Data. Too few animals were used for this
study to be definitive either as a metubolism study or a study
establishing a NOEL for ChE inhibition. It appears that plasma
ChE inhibition is observed after an oral dose of 5 mg/kg and
after dermal dosing at 5 mg/kg (LDT). RBC ChE inhibition was

observed after an oral dose of 5 mg/kg and dermal doses of
20 mg/kg and greater.

(%]
i
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2. Cholinesterase and Pharmacokinetics (Oral and Dermal), Humans.
Conducted and submitted by the Dow Chemical Co., Final Report
dated August 1982.

A total of 6 adult male Caucasians were selected for this
study by public advertisement and screening by a physician for
good general health status. The selected subjects were reported
not to have had recent exposure to anticholinergic agents or
chronic medication. Subjects were requested to refrain from
aspirin, alcohol and all drugs for 24 hours before and after
each dose.

The test material used was analytical grade Chlorpyrifos
(Lot No. AGR 166043), purity of 99.8%, The oral doses were
administered by dissolving the Chlorpyrifos in methylene chlcride
and transferring an appropriate amount of the mixture of a 0.5
gram lactose tablet. After evaporation of the methylene chloride,
the tablet was taken with 100 mi of H20. Chemical analysis of
duplicate tablets and weighing of tablets before and after addition
of the test material was used to verify dose. Dermal doses were
dissolved in either methylene chloride or DOWANOL DPM {(dipropylene
glycol methyl ether) and were placed on the volar surface of the
forearm. :

One subject served as a pilot in this study in the sense
that he was administered desages prior to the other 5 members of
the group. The 0.5 mg/kg oral dose was administered one month
prior to the other subjects. At the time that the other subjects
were administered their oral doses, the pilot subject was
administered a dermal dose of chlorpyrifos dissolved in methylene
chloride; two weeks later this subject was given the same dermal
dose dissolved in DOWANOL DPM. All other subjects were administerecd
cdermal doses of 5 mg/kg dissolved in DOWANOL DPM.

All dosing occurred between 8:30 and 9:30 A.M., about 30
minutes after the consumption of "a standard brezkxfast”. Dermal
foses were allowed to freely evaporate and subiects fecllowed
aormal bathing prac:tices.

Urire samples were ccllected, when avalilable, both 2 days
srior to and 4-5 after desing. In addicion, separate ccllecticas
of urine were made 2t 0, 5, 12, 24, 36, 28, 60, T2, 96, 155 anc
130 hours after dosing (the later intervals were only for the S
ng/kg dermal dose). Urine volume ard creatinine concentratiocns
were measured at eacnh interval and irine chlorpyrifos and 3,5,86-

trichlorc-2pyridinol using the modified method of McKellar.
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Blood samples were collected at 35 intervals ranging one
nour to 60 days after the initial oral dose. Samples were analyzed
for plasma and erythrocyte cholinesterase, chlorpyrifos and 3,5,6~
trichloro-20pyridinol concentrations.

Results:
No signs or symptoms of toxicity were observed at any time.

Mean plasma cholinesterase determinations are shown in the
fpllowing table (taken from p. 18 of the registrants submission):

Post Oral Dose Mean Plasma ChE Activity

{Days) ( pH units/hr)
Predosing 1.16

.08 .84

.25 .79

.5 .21

1 .17

2 .26

3 .31

4 .39

8 ’ .54

14 .84

2" .86

27 1.03

30 .98

Thus a clear depression of plasma ChE was cbserved with
levels reduced to their maximum extent after one day (123% of
predosing activity). Although erythrocyte cholinesterase levels
were not clearly depressed after administration of 0.5 =¢g/kg oral
dose, the small number of subjects and the wide fluctuations in
individual activity levels prevented the determination c¢I whether
this was the NOEL for erythrocyte ChE inhibition. '

Dermal doses of 5 mg/kg elicited no obvious effect zn either
" slasma or erythrocyte ChE, but again the small number cI subjzscts
and the variability of the data prevented the cezerminat:cn 2 a
NCEL.

(1]
¥
b

o
(n}
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The data gathered was used to solve the Iollowing

Cp = XKg X Dose x ¥
= s . o= x t - X x t)
Vg x (¥, Kg) x e e a
Where n = blood [TCPI

= Fraction of dose absorbed
Volume of Distribution

RN O

d=
a = lst order rate constant for acscrption
e = lst order rate ceonstant for elimination 34

= Time
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The volume of distribution was calculated to be 15.1 liters,
the elimination rate constant was calculated to be .0258 hr ang
the elimination half-life to be 26.9 hrs. Because blood chlorpyrifos
levels were much lower than TCP levels (mean levels of chlorpyrifos
were at least 90 fold less than mean TCP levels throughout the
first 12 hours after dosing) and only TCP was found in urine, it
appeared that chlorpyrifos is rapidly metabolized to TCP. The
model indicates 72 * 11% of the oral dose was absorbed and excreted
as TCP and this compares well with the 70 + 11% of the oral dose
recovered in the urine as TCP over the 8 days of the metabolism
study. When the data for the oral phase of the study are considered
in toto, they indicate that chlorpyrifos is well absorbed via
the oral route of administration, that the parent compound is
rapidly metabolized to TCP, and that the majerity of the TCP
metabolite is rapidly (within 8 days) excreted in the urine.
The excretion appears to follow first order kinetics at the dose
levels administered in this study (.3 mg/kg cral, 5 mg/kg dermel).

The dermal exposure indicates a slower rzte of absorption than
tne oral route {(blood levels peak at 24 hours after dermal expcsure
vs. 6 nours after oral exposure). Although cnly about 3% of tre
dermal dose appears to have been absorbed, ths effect of the wvehicle
and otnher experimental conditions can not be Zetermined. The rzces
of metabolism and excreticn after dermal expcsure are similar 2
those observed after oral exposure with cnly 3 slightly longer
2xcretion half-life.

Core Classification:

Supplementary Data. The small number of subjects and the
variability of the data nrevent the determinazion of a definitive
NOEL for ChE inhibition based on this study. A clear effect cn

-

plasma ChE is observed aftsr an oral dose of 1.5 mg/kg/day.



MEMORANDUM

SUBJECT: Attached Data Evaluation Ri:cord, Chlorpyrifos: Two~Year
Dietary Exposure Studies in Beagle Dogs

TO: Gary J. Burin, Toxicologist

SIs
Hazard Evaluation Division (TS-769)

FROM: John A. Quest, Toxicologist<:ff££;§ d/  tod o ‘Yiﬂz/
P /v’:‘. ‘

Toxicolog:y Branch g
Hazard Evaluation Division (TS-769)

1 was asked to review the attached dog study on Chlorpyrifos
for-use ‘in a registration standard. The original draft was
performed by Dynamac, However, for purposes of expediency I
completed the review myself and therefore the document does not

have the normal DER cover page.
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STUDY TYPE: Two-year dietary feeding studies in beagle dogs.

CITATION: McCollister 8B, Kociba RJ, Gehring PJ, and Humiston CG.
1971. Results of two-year dietary feeding studies on Dowco 179

in Beagle dogs: T33, 12-44793-18. (An unpublished report prepared
by Dow Chemical, USa, Midland, MI).

ACCESSION NUMBER: 223192009.

MRID NUMBER: 00064933.
LABORATORY: Chemical 3iology Research, Dow Chemical, USA.
TEST MATERIAL: Chlorpyrifos [0,0-Diethyl-0-(3,5,6-trichloro-2-

pyridyl) phosphorothicate] ; Dowco® 179, Lot No., CP 523-CD 235C;
Furity: 98.8 percent (U.V.), 97.2 percent (GLC).

PROTOCOL: The study was conducted in two phases: Phase I in
which the test compcuné was given for 1 year and then three months
were allcwed for recsvary:; Phase IT in which compound feeding
continued for 2 years. -

PHASE I.
1. Eleven-month-oll Zsagle dogs were used.

~i=als/sex/group) were fed Dowco® 179 in the
dist at dosage -=1s of 0.01, 0.03, 0.1, 1.0 or 3.0 mg/kg/d
for one year. sixth group of animals served as controls.
The composition :=Z the control diet was not specified in the
sgonsors report.

2. Five groups (3

N

3. Tre following szrzzasters were evaluated: apearance and signs
of increased co -ergic activity (daily); body weights in
the one-year s:iuir were reported only at the end of the study:;
fcod consumpticn weekly duriag months 1-3, and one week of
ezch month therszzZzer), hematology* {prior to feeding and at

1, 2, 3, and 12 —caths on control animals and those which
received 1.0 an3 1.0 mg/kxg/day); urinalysis* (pretest, at one
month, and pricr =z sacrifice on control animals and those
which received -.7 and 3.0 mg/kg/dav); plasma and RBC's
crolinesterase zzziv7ity (pretest, 1 and 2 weeks, and 1, 3, 6,
o, and 12 months -= test in zll dogs, six weeks after recovery
cr contrel ané -... 1.0 z2nd 2.0 mg/xg/day groups, 3 months
af-er recovery > Itntreo a 1.9 and 3.0 mg/kg/day Zroups);

Y o 1y
¥
LI Y]

[

-
S

*parameters studies :-:zluded packed cell volume, hemoglebin, RBC
count, WBC total ani Iiiferential count, and prothrombin time.

(2]

37
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brain cholinesterase activity (one dog’!Lx from each group at
the end of the one year test period, and two dogs/sex from

the control group and the 1.0 and 3.0 mg/kg/day groups at tQ£3822
end of 3 month recovery period); and other clinical chemistry
studies ** (all dogs, pretest and at 1, 3, 6, and 12 months).

4. At the end of the one year period, one male and one female
-dog from each group were necropsied. The weights of heart,
liver, kidneys, spleen, testes, and brain were determined.

5., Histopathological examination of 29 tissues from each animal
in the control group, and groups that received 1.0 and 3.0
mg/kg/day was performed. The tissues examined were those
required by the EPA Guidelines (1982) except for skin, thymus,
salivary glands, caecum, rectum and gall bladder. All tissues
were preserved in 10% formalin.

6. Students' "t" test was used to test for the significance of
changes in cholinesterase activity.

Phase ITI.
i. Ten-month-old Beagle dogs were used.

2. Five groups (4 animals/sex/group) were fed powce® 179 in dist
at dosage levels of 0.01, 0.03, 0.1, 1.0, and 3.0 mg/kg/day
for two years; a sixth group of animals served as control.
The composition of the control diet was not specified in the
sponsor's report.

5. Body weights in the two-year study were reported at &, 12,

18, and 24 months and not at weekly or Diweekly intervals as v
stated in the protocol. Appearance of the animals, and fecd i
consumption were noted as in Phase I. The following paramezers

were evaluated in 211 animals in the cecntrol group and those ‘
which received 1.0 and 3.0 mg/kg/day: hematology*** (pretest, (e
and at 1, &, 12, 13, and Z4 months); urinalysis*** (pretes=z, '
and at 1, 12, and 24 months); plasma and RBC's cholinesterase

activity (pretest, at 1 week, and at 1, 3, 6, 12, 15, 18, and

24 monthas); brain cholinesterase activity (at 24 months); and

other clinical chemistry studies*** (pretest and after 1 and !

24 months in all dogs, and also in dogs in the 0, 1 and 3

mg/ky cdose grcups after 6, 12 and 18 mcnths), Bromsulfalein

retentisn was measured in -1l dogs {(prstesc and terminally!,

and on control dogs and those which received 1.0 and 3.0

ng/kg/%a2y {2t 12 months). All dogs were given ccmplece
snysical 2xams including neurclogic and ophthalmesce ic
examinazizn prior o tarminztion.

USTR("]

*Parame-ers studied includad specific gravity,
N . e ? T4
albumen cortenz, ané microscopic examination ¢

**paraneters included 3UN, AP, SGOT, and SGPT.

***parameters stucied were the same as in Phase I,



A1l anima!s were sacrificed
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4. and necropsied at the end of
two years and organ weights of the brain, heart, liver,
kidneys, spleen, and testes were determined.

5, Histopathologic examination was performed on 29 tissues
from each ‘animal in. the control group and those which

eceived 3.0 mg/kg/day. The tissues examined and preserved
were those specified for Phase I of the study.
RESULTS: The results obtained in this study were similar in

Phase I and IT1; any differences observed between the two phases of
the studv are indicated below.

1. Aprcearance and Behavior: No data were presented. Howewzr,
the authors stated that "no clinical signs of toxicity™
and no "greater than normal cholinergic activity” were
cbserved.

Body Weights: Male dogs that received the test compountc
cr one year showed a slight increase in body weight gain
{3-10 percent) over those of the control (4 percent).

rz—males that received 0.03 mg/kg/day, showed a 4 percen:
==3yv weight gain as compared to 9 percent in the contrecl.

r‘c: s which were used for the two-year study, showed an
~zonsistent gain in body weights. - The percent increass
~ =heir mean body weights as compared to the initial mszn
weight is shown in Table 1.

1y e H-

o~y

Py

]
(34
I

»

E 1.

Body Welght Gain (Percent
at =-he =nd of the 2-

of Body Weizzt)
~-Ye

Dose (mc,s:f
0.03 3.

g ().
*<

Sex Control 1.0 3.0

14 18 i3

25 19 25

ot
A
pad
"

males wnich
monits.,

A cenzrol body weight

- -
¢ 'xg,’Z was alsc observed

]
)
b

consump
consumpt1ﬁﬂ fc
~i%h raceived .1
.- and 11.2 gercen=
znest dos

=-r2ase in the sams
.+ percent of zhe :
=~ Soth sexes, zhers

ot

P A

wory ot

)
o ocr

ry

in_the twc
swaed a
percent ani
tively. HowevsxT,
t relationship.

R YOI

A

[*7)

s

o) (L



003822

No dose~related change in the cumulative mean food consumption
of males in the two-year study was obserred. Females of the
smallest (0.01 mg/kgsd) and the highest (3.0 ng/kg/d) dose
groups showed z decrszase of 11.6 percent, and an increase of
13.6 percent in the zumulative mean food consumptiecn,
respectlvely.

Hematclogy and Urinalvsis: No compound-~-elatsd effects were
found in the various hematclogic parametszrs tzsted and in the
urinalyses performes both cne- and two-ysar s:tudies.

Cholinesterase Activity:

°plasma ChE activity, in the one-year study, was significantly
decrezsed in all mals and female dogs except the 0.01 mg/kg/day
group. The effect was doss~dependent anc appeared as early

as 7 ¢ays in the treztment. The percentzge decrease from
control in plasma. ChZ activity averaged 1.2, 25.9, 45.1,

65.8 znd 74.6 rercenz in mzle dogs receiring .01, 0.03, 0.1,
1.0 azd 3.0 mg,/'kg/4d z=£ Dowco® 179, respezhively. ~The decrease
in ths plasma ChE aczivity of females avsraged 5.6, 20.9,
38.3, 53.8 and 71.0 zercent of the contr values zt the

above Jjosage levels, respectively. Cholinestsrase activity
returced to normal lszvels 11 days after zzssation ci test-
chemizzl administration., 7The decrease izt plasma ChZ activity
induced by the 9.1, 1.0 ané 3,0 mg/kg/d iocse levels in both
male znd female animzls, was ctatistical’ly sizaificant at all
tast intervals: the Zacreass 1in the same parazeter induced by
tne 2.33 mg/kg, 3 dosz level was stﬁtlst:::-ly signiZicant at
certain test intervals only; and the decszase observed at the
0.01 =3/kg/day Zose l2vel wzs not statiszically significant.
The NCIL was 0.J1 mg <g/dar for male and Zzmalz dogs.

Flasma ch:olinestzrase activity in -wvzar siudy
Zollcwad a similar gzztern. In males, £ 0.2, 1, &nd 3
mg/ke oroduced significant Zecreases in zczivizy (=43, -
-64 and -75%, respeczively : the 0.03 mg <; Zcse residuced ChE
activizy ~19%; zhis was no:t a statistic v signifizant
effect but it may be 2f bizlogical sign cance, In females,
Joses of 0.1, ., anc¢ 3 mg/%xz produced si:nifizant cecrzases
in Chi activigy (=~3C. -39, znd -63%, ivaly) whereszs
2.03 ~z/kg did not /-3.3%). The NOZL 31 mg/xz for
male ;1d 0.03 —~z/%g Izmale Zogs.

t2d 2lood c=il activizy tly
zaducsi only in aniT: eceived Zor .
vear, males: (-1 ani spective -49 and
-71%, rasgactivalyl. ficant cha-: =3 at
deses 2 7.J01-0.1 mg ChiE actl 0 nirmail
afszer 32 Zavys 1 anLlT recelive ag/x:
Zoses. Tha NCIL was for mal .

Ui
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- %~ all Fi; parental animals and F- weanlings were sacrificed. 27

In the two-year study RBC ChE activity was alsofsignifézgn£89?2
decreased in male and female animals that received the 1.0

and 3.0 mg/kg/day dose levels (males: -54 and -73%, respectively;
females: -54 and -71%, respectively); 0.01 to 0.1 dosage

levels showed no significant effsct. The NOEuL was @.1

mg/kg/day for males and females.

°grain cholinesterase activity of animals maintained on Dowco® 179
for one year was not markedly chznged from the control group.
However, only one animal/sex/grcup was use¢ to determine
brain ChE activity. Animals (2/sex/group) that recsived 1.0
and 3.0 mg/kg/day and which were sacrificed 3 nmonths after
recovery, however, showed a sligat but not dose~related
decrease in brain ChE activity.

In the two-year study, the decrezse in brain ChE activity
with reference toc control levels averaged 1.5, 6.7, 8.3,

7.2, and 20.8% in 4 male cogs per group receiving 0.01,

0.03, 0.1, 1.0, and 3.0 mg/kg/day of the test material,
respectively. In the same study, the percent changs from
control in brain ZhE were ~7.1, -2.8, +11.3, +2.8, znd

~19.4 in 4 female dogs per gJroug receiving resgectively ths
same coses as the males. These changes were nct statistically
significant.

5. Other Clinical Chemistry Studies: A slight increzase in
alkaline cnospnatzss, and 2 slight decrease in 330T =zctivity
7as not-iced in animals that receivad 1.0 and 3.2 mg/kg/day
Jhwco LT3 for 1 yezr, However, tzese changss were nzither
dose-rzlated nor statistics ;nificant. In the Two-year
study, Zcnaages 1ln these gar s wers minimal. At 8, 12,
and 13 apntnhs the clinical <ry paramezsrs studles (AP,
SGOT, 2327, =32) wsre evall -~iy ian grcups that receivel
1.3 and 3.7 m3z/%z 7 Zeszge . 1o zest-zomprund-c2lated
eff2ct was ZIs2rvaz.

~,., Jrgan wslignts: Nt dOs-.-re ~&ng observsi in ths
weizhts 22 nearsz, liver, XI spl: tes, or brain,
nor in the srjan waighz/Zcll : fo s sacriliced za:
“he 2ni »f L vear, or ziter znth recovary zZerici.
Howewver, —nly 2ne 20 i/se = wasg sacrificsd at the eni
5f rhe . y=ar serizci, Tne - -7 two animals ‘sex.'zroup
wers szzrifized alzar z 3-° zcovery periczd,

Jrgzn w2izn<ts znd TrZan = rztics imzls
sacriiized 3t n2 0t o zar zerizi el thaanges
wrnlch N2re ontT ZlIz-cEl cer, zli ot Inse-
ralzcei, 2 generzllz=io oLl “ne hes livzr welznzs
A% mal: znimzls 2t 3Ll 3 Wara on ~-2 mcss
nenizezila tmzAgn 07T I2TIITLOW zn Incr a1 Ziin the
averzgs .iver welInz, z7I 1o the _lvsr’nc; WelInt IEIiCS Ior
malas zTnaz ra2celvei : Zlay owez® The mzale
Liver oy WeLinT T2Tizs w2rs 2.7 I thae I 3r-up ang
3.47 for zne nighest Zdcse Ircup. L2588 ¢ Ner
statistizally signiiizans < O.12.
i
5
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8. Gross thology: Both control an treated groups showed
Ssimilar results on gross pathological examination.

9. Microscopic Examination: One dog from the 3 mg/kg/d
group in the one-year study had subcutaneous histocytoma
diagnosed from a biopsy during the first month of study.
One dog that received 1 mg/kg/day showed an accumulation
of inflammatory cells in renal tubules.

In the two-year study, only tissues from control
dogs and those that received 3.0 mg/kg/day wers examined
microscopically. Of the four males in the dosed group,
two. animals showed pleocellular foci in the liver and
two show=d mineralized foci in renal medullary tubules.
These same lesions, at similar incidences,were found in
the 3.0 mg/kg/d dosed females and in control dogs of
both sexes.

DISCUSSION:

plasma and RBC cholinesterase activities were significantly
decreased during the study in animals at dosages as low as 0.03
mg/kg/day. This effect appeared as early as 7 days in the study
and was reversed in the plasma as early as 14 days in the recovery
period. Only animals at the highest dose level showed apparent
inhibition of brain cholinesterase activity. The overll NOEL for
ChE activity was 0.0l mg/kg/day for male and female docs.

The incresase in liver weight and in liver/bgdy weight ratiocs
for male dogs that ceived 3 mg/kg/day of Dowco® 179 wzs an:
associated wizh histopathological changes. It seems that tne
liver is the =zarget 2rzan for Dowco® 179 toxi~sity, as cemonstratad
by the significant increase in male liver weight at 3 =mg/kg/day.
Vo other toxis effeczs than ChE inhibition and liver cr:an weighz
increase wers demonszrated to De due to the administrazicn cf ths
zest compound.

Dogs usai in tcsh phases of this study were eleven [(Phase I’
and ten (Phase II) mcatas old at the initiation of the study,
which exceeds the usual range of 4-6 months usec in this type of
study. Furthermore, ¢iscrepancies existed between the srotocol
and the actuzl study. For instance, while the protocol specifiel
that bedy weijhts wculd be determined at a weekly interval during
rhe first six and biweekly thereafter, data presented
incluced Dbod: st 12 months in the one-year studys, anc at
5. 12, 18, an~3 24 mcnzhs in the two year study. Similar
iigcranancies were -oserved in food consunmption, cSlinizzl chzaiszry

k toratnology cfarameters,

Misrasceozic examination tissues was not performed 21 any
femzla noy o 3 cut zhe 4 males that received 1 mg,/<;’dav,
cencrary to sgecifi iohns in the protogcol. Furthermcers, ons &g
was Ziagnossi to na ~ad suZtcutanscus 71istocytcma 3s 2arly zs
sne menth 1o zhe and should aave Zeen excluded Irctm the
study.
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CONCLUSIONS

Under the conditions of this study, dietary administration of
Dowco® 179 to Beagle dogs for two years induced the following
effects: 1) an inhibition of plasma and RBC cholinesterase
activity; 2) an increase of liver and liver/body weight ratios in
male animals which received 3 mg/kg/day, %he highest dose
administered. The overall NOEL for Dowco® in this study is
considered to be 0.0% mg/kg/day based on the inhibition of plasma
cholinesterase in both sexes of degs.

CORE CLASSIFICATION: Supplementary.

This classification is based on the following deficiencies:

1. Data was not available at the intervals specified in the
protocol for several of the parameters that were monitored
(e.g. body weight, ophthalmology., etc.).

2. Histology data was not presented for =ach of the individual
tissues examined.

The classificatiza may Dde upgraded i the deficiencies can be
adequately correctel. ’

Cad
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DATA EVALUATION RECORD 003822

STUDY TYPE: 2-year chronic toxicity/oncogenicity feeding study—rats.

CITATION: McCollister, S.B., Kociba, R.J., Gehring, p.Jd., and Humiston,

e\da

esults of two-year dietary feeding studies on Dowco™ 179 in

rats. Unpublished study by Dow Chemical Co. dated September 20, 1971.

ACCESSION NUMBER: Mot available.

MRID NUMBER: 00081270.

LABORATORY: Chemical Biology Research, Dow Chemical USA, Midland Mich.

TEST MATERIAL: Chlorpyrifos [0,0-diethy1-0-(3,5,6~tricaloro-2-pyridyl)-
Shosonorothicate], Oowco™ 179, was from Lot No. £P523-LD235C and assayed
98.8 onercent pure by ultraviolet spectrum and 97.2 aercent pure Dby gas
1iguid chromatography. :

PROTOCOL:

1.

Sherman rats, source unspecified, were used in the study. Primary
groups 2T 25/sex/dose level (300 zotal) were maintained a the study
for 2 wvears and supplementary groups (57/sex/dose level, total 684)
«ere used for interim pathologic examinaticns and periedic cholines-
sarase -eterminations as shown in Table 1. At initiation of dosing
sne anizals were 7 weeks old, and males weighed approximately 165 3
and females approxi« mately 135 g. Chleroyrifes was given ~in the
diet at concentrations which resulted in cosages to the test animals
of 0 (cantrol), 0.01, 0.03, 0.1, 1.0, and 2.0 mg/kxg/day. The animals
were hcused 2/cage in wire mesh cages for 3 months and were
indiviadually caged thereafter. Food and water were zvailable ad
1ibitum.

An apprapriate amount of test comoound dissalved in acetcne was mixed
#ith grcund Purina Lab Chow to prepare & 1 percent premix. Test
diets were prepared by mixing 2an appropriate zmount of premix and
cround “ezed. The concentration of chemical in diets was adjustec
#eekly “or the first 3 months anc 2s often 3s necassary wnereafter 2o
naintain the designated dJosages (mgjkg/czy). Jiets wers preparec
aeexly :r biweekly. Pericdic anziysis By : 3as Tiguid chromatograpny
nethod +as dJsed <0 check the aiztary leve’s of test cemoound.  The
-ast mz-arial was stable in feec it ~sc0m zemperilur2 TIr Jne weex.
After T «eeks storage, recavery was 37-32 carcent.
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TABLE 1. Supplementary Groups of Animals

Purpose No./group/sex

week ChE?d determination

month ChE determination

month ChE determination

month ChE determination

month ChE determination

12 month ChE determination

12 month necropsy

12 month plus recoveryb necropsy and ChE
18 month ChE determination

18 month necropsy

(Yo lR e ROSI
NN MOt vy

a ChE, cholinesterase.

b Fad dosed diet for 12 months and then control diet for 50 days.
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Animals were observed "frequently" [sic] for mortality, moribundity
and for toxic signs, especially for evidence of cholinergic
responses. Body weights were recorded twice weekly for the first
month, weekly during months 2-4 and bi-weekly thereafter. . Food
consumption for the primary groups was recorded weekly for the first
3 months and one week/month thereafter.

Hematologic studies were performed on 5 rats/sex of the 0, 1.0 and
3.0 mg/kg groups at 1, 6, 12, 18, and 24 months, except at 12 months
10 females of each of these groups were examined. The parameters
measured were hematocrit, hemoglobin, erythrocyte count, and total
and differential leukocyte count. Urinalyses were conducted on 5
rats/sex from the above groups at the same time intervals.

Blood urea nitrogen (BUN), alkaline phosphatase (AP), and serum
glutamic pyruvic transaminase were measured on rats sacrificed at 12
months (5/sex/group), 18 months (7/sex/group), and 24 months (all
males and 4-5 females/group).

Cholinesterase activity of plasma and erythrocytes was measured on
5-7 rats/sex/ dosage group fsupplementary groups) at 1 week, and at
1, 3, 6, 9, 12, and 18 months and on all surviving males and all but
4-5 females/group at the 24 month sacrifice. Brain cholinesterase
was asurad at 6, 12, and 18 months. In addition, blood and brain
cholinesterase activity were measured in a recovery- group of 7
rats/sex/dose, maintained on test diets for 12 months and then fed
control diets for 7-8 weeks.

Animals were sacrificed and necropsies conducted at the following
intervals: 12 months, 5 rats/sex/group; 18 months, 7 rats/sex/group;
and 24 months, all surviving rats. Brain, heart, liver, kidneys,
spleen and testes from each animal were weighed. Portions of the
above organs and the following tissues were preserved in formalin:
eyes, pituitary, thyroid, sarathyroid, trachea, esophagus, lungs,
aorta, stomach, pancreas, small intestine, colon, mesenteric lymph
nodes, urinary bladder, accessory sex glands, ovaries, uterus,
skeletal muscle, sciatic nerve, sternum and bone marrow, adrenals,
and any nodule or mass. :

The preserved tissues were examined microscopicaily for animals in
the 0, 1.0 and 3.0 mg/kg groups at 12 month sacrifice, and for
animals in the O and 3.0 mg/kg groups at recovery sacrifice, 18 month
sacrifice, and those sacrificed at termination of the study. In
addition, tissues from all test groups and controls were examined for
animals that died during the study.

Hematologic data, ciinical chemistry data, choiinesterase activity
data, final body weignt, sr3an weignt and organ/body weizht ratis
data were analyzed 5y Stucent's t-test for significant 3iifarences
between control and test mean values.

47
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RESULTS:

Observations: It was stated that there were no changes in appearance,
signs of toxicity, or cholinergic responses in any animals at any time in
the study; however, no data were available to support this.

Mortality: Data on mortality are summarized in Table 2. There was no
compound-related effect on mortality or on the times at which deaths
occurred. Survival at 18 months ranged from 64 to 92 perceat in all

groups.

TABLE 2. Mortality Data?

Dose (mg/kg/day)

Group : -0 0.01 0.03 0.1 1.0 3.0
Males
No. of deaths (24 mos.) 15 16 19 18 12 15
18-month survival (percent) 68 68 64 80 &0 64
Females
No. of deaths (24 mos) 14 11 11 i2 8- 15
18 month survival (percent) 80 76 92 92 88 92

dIn groups of 25 rats/sex started on test.

Body Weights and Food Consumption: The mean body weights of mdles and
Females administered test compound were similar to or greater than
controls throughout the two-year study. However, mean body weignts were
presented grapnically in the report, means and standard deviations were
not tabulated, individual animal data were not present, and statistical
analysis was not available. Mean food consumption «~as simitzr in all
groups of males and females throughout the study. :

Hematology: Although there were scattered significant diffsrences in
hemoglobin values and white cell counts between control and test groups of
rats, there were no time- or dose-related effects and the vziues were
within the normal range. There was no compound-related effect on any
other hematologic parameter.

Cholinesterase Activity: Doses up to 0.1 mg/kg/day of chlorpyrifos caused
no significant depression of cholinesterase activity of plasmz, erythro-
cyte, or brain when compared to controls. However, there s2re dose-
related depressions of plasma and erythrocyte choiinestera activity
throughout the study in mals and female animals at 1.J and 3.0 ng/fkg/zay
test compound w~nen compared with controls (Tabies 3 anz 4). The avels of
plasma cnolinesterase activity were somewnat more cZspressed “1 femaies

[7d
(10

(¥ 4)

(W)
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TABLE 3. Mean Cholinesterase Activity of Plasma as Percent
of Control Value

Dose Level (mg/kg/day)

Days on Malies Females
Diets Control 1.0 3.0 Control 1.0 3.0
7 100 86.7 59.0% 100 66.5 44,7
30 100 94.1 79.3 100 55.8*% 33.0*
90 100 97.1 70.5* 100 46.6% 39.3*
180 100 82.4 80.2 100 38.1* 27.3*
279 100 61.5% 61.5% 100 31.0* 26.0*
365 ‘ 100 80.3 66.4* 100 49,5% 36.1*
365 + 50 100 83.4* 81.8 100 98.7 92.0
recovery?
547 100 66.2* 61.5*% 100 47 .8* 34.0%
730 100 73.9*% 67.5* 100 43.7* 31.8*

350 days recovery on control diet after 365 days of dosing.
*Statistica1ly different from control at p<0.05 wnzn absolute values were

compared by the Student t-test.

TABLE 4.

Mean Cholinesterase Activity of Irythrocytes

as Percent of Control Value

Dose tavel (mg/kgjcay)

compared by the Stucent t-tast.

Days on Males Females
Diets Control 1.0 3.0 Control 1.0 3.0
7 100 86.7 40.3% 100 88.2 32.1*
30 100 31.1* 4.3% 100 34.3* 4.8*
30 100 42.2* 35.5* 100 42.2* 23.9*
180 100 15.89* 9.* 100 22.0* 12.2*
279 100 15.8* 11.3* 100 24.2*% 10.0*
365 100 9.5% 1.4* 100 18.5* 4,1%
365 + 50 100 91.1 105.32 100 94.6 104.6
recoveryd
547 100 16.0* 11.3* 100 15.8* 11.5%
730 100 25.9* 16.2% 100 32.8* 18.4*
350 days recovery on contro. 1iet after 365 days 3T 2osing.
x*
Statistically different from controi :t 9<0.05 anin absoluts values wers
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than in males at 1.0 and 3.0 mg/kg/day. When rats were fed test compound
in the diets at 1.0 or 3.0 mg/kg/day for one year and then fed control
diets for a 7-week recovery period, cholinesterase activity of plasma and
erythrocytes returned to norma’ .

Brain cholinesterase activity was depressed at all sampling times in both
males and females at 3.0 mg/kg/day and was marginally depressed at
1.0 mg/kg/day when compared to controls. Animals fed the test compound
for a year at 3.0 mg/kg/day and then control diets for a 7-week period
were considered to have brain normal cholinesterase activity (Table 5) on
the bases of the expected biological variation of cholinesterase activity
and the variation of the methodology used to determine this activity.

TABLE 5. Mean Cholinesterase Activity of Brain as Percent
of Control VYalue

Dose Level (mg/kg/day)

Days on Males Females

Diets . Control 1.0 3.0 Control 1.0 3.0
180 100 97.3 46,9* 100 90.7* 61.4%
365 100 88.0% 45,2* 100 92.6 47 .4*
365 *+ 50 100 98.0 92.9* 100 98.2 90.3

recovery? _
547 100 90.3* 70.5% 100 92.1= 62.6%
730 100 84.,2* 60.4* 100 95.1 87 .5*%

350 days recovery an control Ziet after 365 days of dosing.

*
Statistically diffesrent from control at p<0.05 when absolute values were
compared by the Student t-test.

Other Clinical Chemistry: There were no compound-related chzrges in blood
urea nitrogen, aixaline phoscnatase, or serum glutamic pyruvic trans-
aminase.

Urinalysis: There were no compound—re?éted effects on :he wurinary
parameters determined.

Organ Weights: At the one ye:r sacrifice there were sporadic increases in
heart, liver, and <idney weiznts and organ/body weight ratios in dosed
females compared to controls, aut the increases were not dosa-related nor
~ere they considered toxicolzczically significant. At the eighteen month
sacrifice, organ weights wers similar in treated and contrsl males and
females. At the <=wo-year s:icrifice there were slignt but significant
increases in the weights of <idney, liver, and spleen in nales at the
3.0 mg/kg/day dose compared 3 controls, bput the organ t2 body weight
ratios were not significantly ‘ncreased wnen ccmpared to contrals.
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Gross Necropsy: Some gross lesions were noted, but there was no increased
incidence of any lesion in any dosed group of males or females when
compared with controls. There was a tabulation of gross alterations for
individual animals that died during the study. For animals sacrificed at
termination of the study, individual gross findings were not presented,
but summary tables of lesions indicated that tissues from all animals were
grossly examined. Summary tables of gross lesions (but no individual
data) were also present for animals at interim sacrifices.

Histopathology: Feor znimals that died or were sacrificed moribund during
the study, there was a tabulation of histopathologic alterations . for
individual animals.. For animals at interim sacrifices and those
sacrificed at study termination, individual histopathologic data were not
presented.

A summary of incidence of non-neoplastic lesions for animals at interim
sacrifices is presented in Table 6. Summary data was present for control
and high dose animals; in addition, summary data was present for - the
1.0 mg/kg/day grous 3t the 12 month sacrifice. No compound~related
effects were noted.

Table 7 summaries =on-anesplastic lesions in arimals in the control and
3.0 mg/kg/day grouss taat died or were sacrificed at study termination.
This tabulation uti:ized individual data for animals that died and summary
data for animals *hat sere sacrificed. There was no increased incidence
in lesions in the 3.3 zg/kg/day grcup of males or females when compared to
controls. Table 8 somarizes the number of animals in the control and
3.0 mg/kg/day grouzs «ith neoplastic lesions. [Individual data were only
available for animz’s znat died. There was no increased incidence cf any
tumor in males of “emzles at 3.0 mg/kg/day when compared with controls,
The report listed iwe zumors in animals in lower dose groups but this data
could not be valizats: because it was based on summary data and only
tissues with grossis :zaserved masses were examined histologically.

DISCUSSION:
Insufficient numbers :° animals were employed to satisfy core guideline
data for oncogenicizy testing but 2dequate numbers were used %o satisfy
core minimum datz “cr oncogenicity. Adequate numpers of animals were
utilized for chroni:z z:xicity testing; greater than 30 percent survived 13
months and greater =1zn 25 percent survived 24 months.

t3

The nistopathology :zzz: ~as limiteg, since data for ‘adividual animals was
only availanle for :a‘mals that czisd or were sacrificad moribund; only
summary data was cr2gsnt for animals sacrificed :z terminaticn of the
stucy.

The study was furine- iimited since there were n~g availablz data on

e1inical observatiz-s :r individua® 2ody ~eignt data. Hematology data was
Timized since oni. :z .2 months »sre 10 animais/sex in the control and
high dose groups :=::="7ed; at otnesr intervals, 5 znimals/sex/lose were
examined. Urinai.sas 4ere performed at tne usu:zl  intervais in the

conzrol, 1.0 and 1.l =g/kg/day greups out only 3 :nimals/sex,zose were

3
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TABLE 7. Number of Animals with Non-Yeoplastic
Histopathologic Lesions

Dose ievel (mg/kg/day)

Males Females
Organ/Lesion Q 3.0 0 3.0

No. of animals examined 24 Z5 25 25
Lung

chronic murine pneumonia 22 18 24 16
Liver - :

mononuclear cell foci 4 1 7 2

oleocellular foci - - 2 1
Kidne¥

Filation of renal pelvis - i - -

zhronic nephritis:

~severe 2 3 5 3

~ninimum to moderate 14 3 14 13
Heart
T ayoccardial degeneration 11 3 8 12

mesenteric periarteritis - 2 - -3
Adrznal

aematocyst 1 p 7 7
7eszas .

zIrgpny 1 z
Stcmach

ocal gastritis - - - 1
Spizen

~voerplasia 1 - 1 2

=21iular depletion 1 - -

=xtramedullary hemozoiesis 2 Z 2 2

reczred by this reviewer using individuail nistcoathology data for ami-
mals <hat died during tnhe stuay and summary inc®dence data Tor animals
sacrificed at 24 months.
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TABLE 8. Number of Animals with Neoplastic
Histopathologic Lesions

Dose Level (mg/kg/day)

Males Females

Orzan/Lesion 0 3.0 0 3.0
Malignant 1ymphoma 2 0 0 1
Skin, fibrosarcoma 1 0 g 0
Skin, subcutaneous: sarcoma 0 1 0 0
Thyroid, carcinoma 0 1 2 0
Thyroid adenoma 0 0 1 0
Adrenal, pheochromocytoma 1 1 0 0
Pituitary, adenoma 0 0 5 6
Pancreas, adenoma 0 0 1 0
Uterus, adenoma - - 1 0
Uterus, polyps - - 2 0
Uterys, fibropapillome - - 1 0
Mammary, fTibroadenoma - - 2 2
No. of animals examined 24 25 2

oy
N
oy

dorepzred by this reviswer using individual nistopathology data for ::ai-
mals =hat zied during a2 stucv and summary incidence daza for ani=zls
sacr*ficed at 24 months.

11
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studied. Clinical chemistry determinations were made on 10 animals group
only for males at 24 months. For zales at other intervals and for females
at ~all intervals less than 13 animals/group hec blocd chemistry

determinations.

Although there were no cholinergic signs notad even at the naighest dose,
there was severe innibition of erymrocytes cholinestarase (96-98 percent)
at the one year interval in animals at 3.0 ag/kg/day, and aporoximately a
50 percent innibition of brain cheiinesterase at tnis level and interval
wnen compared with controls. This would indicate thzt a maxizum tolerated
dosedwas orobably used. However, 10 gther compounc-r2lated toxicity was
noted.

Since only summary data for gross Tindings and nistozmathology were presznt
for interim sacrificed and study termination sacrificed animals, the study
as reported is considered as seriously limited. If the resgistrant can
supply data on. clinical observations, individual znimal data on bedy
weights, and individual animal gross and histopatholegic observations on
all required tissues, the core classificaticn may be reconsiderad.

CONCLUSICNS:

Chlorpyrifas was nct oncogenic to -ale or fzmale Sherman rals wnen feg 3t
levels of up to and including Z.J mg/kgszay for a0 years. Howevsr,
individua: histopathology 2ata wer:z not prasant to suoport nis conc’i-
sion. The only compound re’ated 2772cts were depress®an of molinester:zse
activity of plasma ind erythrocytes it dose “zvels of 1.0 and 2.0 mg/kg/zzy:
and of 5rain at dese levels of 3.7 mg/kg/dzs. Inhit®iion of cholinestar-
ase activity was raversiblel rats wzintainec In diets “ree

-

)
1 ¢t znlorpyriz

for 7 weexs after 2 year of dasinz snowea ~scovery ¥ choi‘nesterase <2
control lavels. 3zsad on ianibitizn of cnciinester:zsz activizy, a LEL T

-~

1.0 mg/x3/2ay and 3 NOEL of 3.1 mg;sz/fday czm 22 tenzzz vely =s73plishec.

AADE ~ smcmemyTeas L I
CORE CLAZSIrCAT LA SupD.sTentar:
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7
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DATA EVALUATION RECORD

STUDY TYPE: Subchronic Oral Toxicity -~ Monkeys.

CITATION: Coulston F, Golaberg L, Abraham R, Benitz KF, Griffin T3, and
Norvell M. 1971. Final report on safety evaluation and metabolic studies
on Dowco 179 (IN 151). (Unpublished study received Sep. 18, 1980 under
464-557; prepared by Albany Medical College, Institute of Experimental
Pathology and Toxicology, submittea by Oow Chemical U.S.A., Midland,
Mich.; COL:099643-3).

ACCESSION NUMBER: 240090306.

MRID NUMBER: 00043244.

L ABORATORY: Institute of Experimen:ial Pathology and Toxicology, Aibany
Tedical College, Albany, NY, 12208.

TEST MATERIAL: The tect matarial was identi“iad as “"Technical Dowes 179,
3 tradename for chiorpyrifos. The source 57 the lest material ~as not
specified.

PROTOCOL :

1. Fourteen Rhesus monkeys (Macacz mulatta! of wunspecifisd 212 sere
s5licac 4%t o I7tuns, n o ftne 2asT: T 3ogy weignt it Irzitag I zavage
ATTR 3,08, J.se, g~¢.00 mg/kgjiz; OT tne test ~_.:rizi {or I Tontns

(Table 1). The test material wzs given as a suspensicn in 1 zercent
aqueous gum tragacanth; suspensicas were prepared weekly.

TABLE 1. Experimental lesign

arcup No. of Animals/isx Josage !{mg/ka/day)
1 M, ef fenicie only

2 M, i 0.28

3 2, IF 2.40

4 M, 2F 2.G0

-
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The animals were acclimated for 6 weeks prior to the study, housed
individually in environmentally controlled quarters during the study,
and provided with water and standard laboratory ration ad libitum.

Observations for signs of toxicity, changes in behavior, and appearance
of tissue masses were made daily. Individual body weights were
recorded monthly. :

3lood samples were taken from all animals at 2, 4, and 6 months for
nematologic measurements (erythrocyte and leukocyte counts, hemoglobin,
and hematocrit) and clinical chemistry determinations (calcium, phos-
phorcus, glucose, BUN, uric acid, cholesterol, bpilirubin, total
protein, albumin, LDH, and SGOT). Differential leukocyte counts were
also made at 4 and 6 months.

Erythrocyte and plasma cholinesterase activities were determined for
all animals at -2, -1, 1, 3, 5, 18, and 24 weeks and for one monkey
from each group that was saciificed at 3 months (12 weeks). Brain
cholinesterase activity was determined on the animals which were
sacrificed at 3 montas and on 6 animals that were sacrificed zt 5
months (see below). Also after these sacrifices, samples of liver
tissue wsre obtained from each animal, znd the activity of biphenyl
nydroxylzse determined in the "9,000xg fraction® from each sample.
The sacrifices «ere accomplished by injeczion of a "lethal solution.”

The remaining 2
months). C

nimals sere sacrificed at the termination of the stuay
¥

(8 these animals, c<ne male and one female from the
zontrol, mid-gsse, and high-dose groups wer2 examinec for grass
satnalogy. Sampies of 26 tissues from these aniaais were preserved
ind sxamined faor histopatnologic changes. In adaition, samples of
Tiver ara xianey tissues were taken from 2 females of the control
jrouz, f-om 1 fzmale szacn from the low- ind mid-dose groups, and from
2 mzles “rom tne hign-cose group 3nd examined by electron microscupy

or -atnciogy :nd Dy nistcchemistry for aistributicn of lysosomes.
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13 weeks of cosing, uriie #as csliected from 1 male anc 2

4y Ja
ot

tes :f the low-cose group ing 1 male and 1 femaie each from the
aig-zose ana nign-dosz group over a 23-nour pericc. These sampies
sere anz.yzed ‘ar Oowcs 179 ang 3, 3, 6-trichloro-2-pyridinol {a mejor
netzaoiiza) by gas carcmatograpny. These results are presented in a
separata JER.
sIIoLTS:
ZTtnical  Ctservazisns/Mer » behavicrai
c-:inges, or C&ipap.s fiss.z - i femai2 in
s 1ign-cGse grous; sas - gsing,  ~-om
17z res.izs of tne gross oics ne auIncrs
ilTmioutas Ine zisn rasuiting ‘1 guiTcnary sIzma
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Body Weight: All monkeys gained weight at a steady rate; there were no
dose-related differences among the average weignt gains of the groups.

Hematology: None of the parameters showed any test material dose related
changes.

Clinical Chemistry: None of the parameters showed any alterations that
could be related to the test material.

Cholinesterase/Bipnenyl Hydroxylase Activities: Plasma cholinesterase
activity was depressed to 41 and 19 percent of control activity in the
mid- and high-dose groups, respectively, after one week of dosing and
remained depressed for the remainder of the study {Table 2). Erythrocyte
cholinesterase activity was also depressed to 74 percent of control after
3 weeks of dosing in the mid-dose group and to 28 percent of control after
1 week of dosing in the high-dose group (Table 2). No effect on brain
cholinesterase was noted at 3 or 6 months, nor was liver biphenyl
hydroxylase activity affected at 3 or 6 months.

TABLE 2. Mean Plasma and Erythrocyte Cholinesterase Activityd
in Monkeys Dosed with Dowco 279

Dose Aeek of Adminissration
Activity (mg/kg) -1 1 3 5 120 1s¢ 24¢
?iasma 0.08 108 63 36 71 7s 74 36
‘ 0.40 106 41 25 26 z4 28 39
2.00 a8 19 i7 18 2z 30 45
Srythrocyte  0.08 90 89 32 30 79 87 37
‘ 0.40 102 85 74 71 57 68 73
2.00 94 28 21 22 3 27 62

a - o - .
Expressed as percent of control activity; csased on :tne mean of 2 znimals
unless cherwise indicated.

) C .
One anima: sampled.
o

Two animals sampled.

3raoss :nd Histopatnolocy: No gross 3r nistoligic effecis were “tund thal ;

“ers revataC LO d0sing. The iuthors stated that the lesions observed wers
eitner 7inor in degree ar wer2 "spontanecusiy cccurring zvents". Ixaminz-
tien af liver and kidney tissue by =zlectiron =icrascope raveales no test
pateriai-relatad giffersnces setween controi ind dosec groups. Histi—
-nemica) exzmination of the aistritution of Tysosomes ™ ‘n thess tissuss
1150 reveaisg no test materiai-relateg differencss.
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DISCUSSION:.

In this study, determination of possible effects on cholinesterase activ-
ity, hematology, clinical chemistry, and body weight gain was adequately
conducted. However, a limited number of animals were examined for gross
or histopathologic lesions. Only 2 control, 2 mid-dose, and 3 high-dose
animals were thoroughly examined for gross and histopathologic lesions
(Table 3). In addition, no rationale was provided for the selection of
the animals for examination. Two minor points were noted: The method of
sacrifice was not explicitly stated and the results of the determination
of biphenyl hydroxylase activity in the interim sacrifice animals were not

presented.
TABLE 3. Conduct of Pathologic Examinations
Group
(mqlkg) Animal No./Sex Type of Examinationa {Tissues Examined)
ControlP 939 F G, H (all tissues), E (iiver, kidney)
942 F Not examined
943 M Not examined
974 M G, H {all tissues)
0.08 833 M . Not examined
838 f z (liver, kidney)
940 M Yot examined
0.40 340 F 3, H (all tissues) E { :i/er, kidney)
938 M Not examined
941 M 3, H (all tissues)
2.00 935 M Z (liver, kidney)
936 M 3, H (all tissues)
937 F 3, H (all tissues), E {“iver, xigney}
976 F€ 3, H (all tissues)
i - gross examinaticn, H - distopathologic examinztion, E - elactron

microscopic examination.

of liver ang
the repcri is

b . -

A female animal no. 959 was raoorted to nave had
kxidney examined oy electron microscope, Dut nowhere
this animal numper usez.
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This animal was founc c2ag af:er 3-1/Z Tonins of aosing.
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CONCLUSIONS:

Rhesus monkeys orally dosed with 0.40 and 2.00 mg/kg/day of Dowco 179
(chlorpyrifos) showed depressions in plasma cholinesterase activitv to 41

and 19 percent of control, respectively, after one week of dosing. These"

activities remained depressed ior the remainder of the 6 -month study.
Erythrocyte cholinesterase activity was also depressed in these .two. groups
(67 - 85 and 13 - 62 percent of control, respectively); brain cholines-
terase activity was not affected. Cholinesterase activity was not affected
at the lowest dose tested (0.08 mg/kg). No effects were observed on the
animals' behavior and appearance, body weight gain, hematology, and clini-
cal chemistry, nor were any gross or histopathologic effects attributable
to the test material. However, a limited number of animals were subjected
to pathologic examinations. The results were adequate to identify a NOEL
and LEL of 0.08 and 0.40 mg/kg, respectively, for effects on cholinesterase
activity in the blood. However, the results were not adequate to assess
any potential pathologic effect of the test material.

CORE CLASSIFICATION: Supplementary.

This core classification is based on the limited number of animals examined
for possible pathologic effects to allow an adequate assessment of the test
~material's sudbchronic toxicity.
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DATA EVALUATION RECORD

STUDY TYPE: Metabolism in rats and monkeys.

CITATION: Coulston F, Golberg GL, Abraham R, Bgnitz KF, Griffin T3,
Norvell M. 1971. Final report on safety evaluation and metabolic studiss
on Dowco 179 (IN 151). (Unpublished study received September 18, 1980,
under 464-557; prepared by Albany Medical College, Institute of Experi-
mental Pathoicay and Toxicology, submitted by 3Jow Chemical U.S.A.,
Midland, Mich,; CDL:099643-8B).

ACCESSION NUMBER: 240090306.

MRID NUMBER: 0043244.

LABORATORY: Institute of Experimental Pathology zad Toxicology, Albany
Yedical College, Albany, NY 12208. :

TEST MATERIAL: The test material was identified as "Technical Dowco 1797,
a tradename for chlorpyrifos. Dowco 179 labelea «ith carbon 14 on tne
ayridyl moiety (specific activity, 10.6 mCi/mmol, surity not specifiec;
was provided 5y Dow Zhemical Co.

PROTOCOL :

1. Preliminary stucies were conducted with -2 carbon 14-labelsz
Oowco 179 and carbon ld-labeled 2,3,6-trichizrs-2,86-pyridinol (77,
presumed to be 2 major metabolite). Labeled Zcwco 179 (1C uCi/rzz:
#as injected intraperitoneally into rats whit: nad been pretreatsc
w#ith 2.0 mg/kg/day of Dowco 179 for 10 days. Samples of severz:
tissues were collected and analyzed. These s:tudies determined thzt
the extraction z2nd analysis techniques did -zt produce consisten:
results; the method of extraction was subsequs~tly somewhat improvei
and used in a second experiment utilizing a s°ngle dose of labels:
Dowco 179 (2 mgjkg) given intraperitcnealiy. T-2 carrier venicle F:ir
injection was not specifiad,

2. To determine the extent of urinary axcrezicn ¥ DJowco 179

in ratz
Jrine was colleczed over a 4d~hour zeriogd ir2— 2 male ing I feme' =
Sprague-cawley rats wnhich had Dbeesn consum'-z  0.75 mgjkg/day o7
Jowco 179 in the diet for 2 montns. These :-°mals were oart of :
j-mgnth “aading study tnat is reviewes in 3 saozrate DER. 3 secc-:
set of samples was obtained over 3 2i-nour jer-:z2 iz Tew 3Jays later.
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After 4 months of dosing, urine was again collected over an
unspecified period from 4 females of this dose group. The samples
were extracted with benzene and the extracts analyzed for Dowco 179
and derivatized TCP by gas chromatography using a sodium thermionic
detector.

3. To study urinary excrecion of Dowco 179 in monkeys, urine was
collected over 24 hours from 7 Rhesus monkeys that had been dosed via
gavage with Dowco 179 for 16 weeks. These animals were part of a
g-month oral toxicity study that is reviewed in a separate DER. Urine
samples were collected from the following animals: 1 male and 2
females at the 2.00 m/kg dose level, 1 male and 1 female at 0.40 mg/kg,
and 1 male and 1 female at 0.08 mg/kg. The samples were extracted and
analyzed as in the rat study.

RESULTS:

The data from the second Dowco 179 tissue distribution study were guite
variable for the liver, and therefore the other organs were not analyzed.
Averaged values for hepatic Dowco 179 (ug/g fresh weight) were 7.4, 2.6,
0.9, 1.3, and 0.83 for 1, 2, 4, B, and 24 hours after injection as
measured by gas chromatography. Values were not corrected for low
extraction afficiency (55 percent in spiked liver samples).

After 2 Tonths of dietary dosing, the rats were found 20 excrete an
average OJowco 179 concentration of 0.012 ug/ml {range 0.005-0.020 ug/ml)
which was squivalent to an average total excretion of (.21 ug 'in 44 hours
and 1.6 ug/ml TCP [range 0.38-5.20 ug/mg), equivalent to an average total
excretion of 76.7 =g Dowco 179 per rat. A repeat collecticn a few days
later on the same znimals over a 24-hour period found no Dcwco 179 and an
average of 0.58 ug.ml TCP (range 0.1-1.1 ug/ml), which was squivalent to a
total excration of 12.6 ug Dowco 179 over 24 hours. At 4 menths, analysis
found that the ur‘se contained no Dowco 179 and an averacs of 3.0 ug/ml
7CP (range 2.4-3.9 .g/ml).

In the study witz monkeys, no Oowco 179 was identified in the urine
samples collectad at 16 weexs. The average TCP concantirations were
0.38 ug/ml (low-dcse group), 4.1 ug/ml (mid-dose group), :nd 18.6 ug/ml
(high-dose group). These concentrations were equivalent 0 an average
total excretion fir 24 hours of 0.13, 0.58, and 3.00 mg Jowco 179 per
animal, resspective’s.

JISCUSSiCu:

This stucy nad mars zeficiencias in design and methodology. The data Trom
“ne tissgs Jistr-zation stucy are rendered zlmost useles: zZue to hign
variability ana =~z low extraction efficiency of the meinge usaed. At

sest, the ~osults suggest a ~zpid 2limination dhase in tne liver througn
sne First & nours, “ollowed 2y 3 negligibie Zeciine through 1 nours. 7oo
Saw animals were z:mpled at 30 faw intervals to provide -zaningful data

2
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on the excretion of Dowcs 179 and its metabolite, TCP. The data presented
on urine volume indicated wide variation in the urinary rate in both rats
and monkeys, and thus wide variation in the concentration and total
excretion ratzs of the compounds of interest was found. Furthermore,
comparison of the 3 znalyses in rats indicated wide intertrial variation,
suggesting possible difficulties with the analysis method. = No limit of
detection nor exteat of recovery was reported for the method. The
excretion of TCP from rats in the 24-hour urine collection sample is only
about 2 percent of the 24-hour intake of Dowco 179. Since it can be
presumed that TCP is the major metabolite of Oowco 179, further questicns
concerning . the adequacy -of the analytical, method ' .can ' be raised,
particularly the efficiency of the TCP derivatization step. Also the
levels of other metzbolites were not determined. Overall, this study
provided very little useful information.

CONCLUSIONS:
Due to deficiencies in design and methodology, this study provided very

1ittle useful information on the metabolism of Dowco 179 -in rats and
monke2ys.

CORE CLASSIFICATION: I-wvalid.
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STUDY TYPE: Mutagenicity.

CITATION: Kawachi T., et al. 1978. Technical development of screening
carcinogens having mutagenicity (an annual report of the National Cancer
Center of Tokyo, Japan).

ACCESSION NUMBER: 251678.

MRID NUMBER: Not available.

LABORATDRY: National Cancer Center Laboratories of Tokyo Japan, affiliated
National Laboratories, and Universities at Kobe, Hokkaido, Hiroshima,
Osaka, Tokyo and Sliga (Japan). :

TEST MATZRIAL: Chlorpyrifos. Jetails on the purity of the test materizl
Were nctT ziven.

PROTOCZL:

The reazcrt included the data on 25 chemicals which were seleczed fc
mutagenicity testing by the National Cancer Center, Tokyo, dJapan in 1978
These wers summary reports by 14 different investigators, of which fou
actual’y reported their results on chlorpyrifos. In all reports, the datz
were ¢uziitative and the descrinstions of the prectocols wers abbreviatec.
The feilzwing is a listing of the study titles and authors with an abbrs-
viated zzscription of the methodologies used.

s

u e

T "Screening of carcinogenic substances by microorganisms”
‘onal Hygienic Lzocratory).

1. Ka

(4
The >NA-damaging tes: using 3. subtilis strains H17 (rec) znd M2
(rec 45) in the spot assay was employed. The test chemical, 73-15 {
designation for chlerpyrifos], was introducea into a circular filte
pacer disc (8 mm in ziameter); and the two tast strains were sireaks
on zne disc. The zones of growth inhipition for the wilc type ind tr=
rec™ sirain were ccrcared for selective inhibition,

LR B R S5 )

2. Suzfszma, T. “"Deteciion o7 mutagenicity anc carcinogenicity 3y thz
cnrz-mesaome aberraticns in acne marrow cells 5f the rat.?  (Koze Un-

vers ts Medical Scheo’].

PiAEy L T I




29 WAL IO 2
Ehtrenroys i 0

003822

The test material was injected into the abdominal cavity of Long-Evans

male and female rats in physiologicail saline, containing 0.3 percent

pluronic F68 at doses of 1/2, 1/4 and 1/8 of the LDgy using at least
two animals per group. The bone marrow was taken and slides prepared,
Chromosome aberrations  were evaluated in 175 fission - intermediate
cells.

3. Ishidate, M. “Chrcmosome aberration inducing test using cultured
ceils." {Mutagenicity Department of National Hygienic Laboratory).
Chinese hamster cells (CHL) were treated with and without rat liver
S-9 activation, and the chromosome aberrations were classified and
enumerated. The types of structural aberrations included gaps, break-
age; *transformation® (translocation], ring  formation,  and
fragmentation.

4, Yataro, T. “Screening of carcinogenesis using silkworms" (National

Genetics Labaratory).
Silkworm gametocytes w~ere treated with the tzst material and specific
loci controlling egg color (plasma membrane) sere screened. The loci
used were pe (white 2gg) and re (red eggs). The wild types (108 and
F) were aaministered the test material by injection. In addition, the
authors stated that "Sperms were also used “or testing agricultural
preducts 178-11, -14, -15, and -19)."

RESULTS:

1. The test =naterial, zalorpyrifos, at a maximum concentration of 20 mg
per dis¢ zid not give a ONA-damaging effect in 3. subtilis either with
or «ithout S-9 zctivzzion. . :

2. Chlarpyri®ss was asczzive in tne acute [toxizity] test znd at 2% and
50 ng/kg #ith 2 [chromoscme aerration frequzncy] value af 1.14 zer-
cert. The negative czontral and positive zintrol resuylis were not
inciuced °‘n this repcrt.

3. Chlorpyrifos was necgztive 7or induction of caromosomal azerrations in
Chinese hzmster cells in the absence of rat 7iver S-9 ac:ivation, but
was positive in the sresence of S-9 after treatment wizta 0.125 =g/ml
chlarpyrifas for 24 ~ours. The chromosome zderrations w«ere repcried
to zccur at a requzncy of apcu: 1 percent. Y9 Dpg (zose in =g/ml
at «nich I0 percent zzerrations are expected; +as calculatad.

4, n cne $7IXkwWOrT assis, itnsre «as 70 WutaGenI response raporited. for

-
14

2
general toxicity =7 this comziund at oses
e guite nign.

nlIroyratis.  lowevss, 1
“ow 10C ig wis rec:i-tad
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DISCUSSIOHN:

In the fcur stugiss where chlorpyrifos was includez, this compound sas
reported to give 2 negative mutagenic response in 211 assays except the
Chinese namster CHL cells in the presence of $-9 activation. In aaditian,
it was renorted to nave a *powerful” toxicity in the silkworm assay.

Unfortunazely the reports from all of the studies zre summaries of c<he
results and hence 10 not -ontain cerails of the meiscds used, the purity
of the test compound or the study resuits. Beczuse of the limited
information 2vailznle, an adequate scientific avaluzzion of this datz is
not possinle.

CONCLUSIONS:

Although tne limitsd infcrzation presented iz these siudies does nat sermit

clear conclusions, at lezst one resuit (trzatment o CHL cells with the
tast materizl in the presence of 35-9) sz.zgests izt chlerpyrifos may
70ss3ess mutagenic zctivits.

TOASSIFICATIONG  -mzgcaniizia in tna cresent SIrm.
*f spimary zata ‘s s.omotted for evaluatiic, the i<z classificziict oF
“ng stuciss 431l Iz recorstered
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been sampled. Also, too few animals (5 per sex in the control and high
dose groups) were examined for possible pathologic changes. Overall, the
limited examination of the animals precluded detection of potential
dose-related effects.

CONCLUSIONS:

Administration of 0.75 mg/kg/day of Dowco 179 (chlorpyrifos) to Sprague-
Dawley rats for £ months resulted in depressions of 50 percent in erythro-
ctye cholinesterase activity in both male and Tfemale animals anag in plasma
activity in females. No effects were observed on brain cholinesterase
activity, nor were effects noted on mortality, weignt gain, nemetology,
clinical chemistry, or gross and histopathology. However, tae limited

number of animals examined precluded detection of possible effects on

cholinesterase activity or other parameters at lower daoses. The results
of this study suggested a NOEL and LEL of 0.15 and 0.75 mg/kg, respec-
tively, based on plasma and erythrocyte cholinesterase effects.

CORE CLASSIFICATION: Suppismentary.

This core classification is based on tne fac: that the limilea number of
animals examined in the study precluded cetaction of possible affects on
cholinesterase activity or sther parameters al lower doses.
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Clinical Chemistry: No dose-related trenss were evident iz any of the
sarameters with one possible exception. SGPT levels in the females rats
af the mid- and high- dose groups at 6 months were elevatsd 80 percent
swer controls; no such trend was noted for the males. Clinizal chemistry
-at3 for 2 and 4 months were not presented; data for month 2 was reported
x5 lost.

Tmoiinesterase Activity: No effects on brain cholinesterase zctivity were
Zeident. crythrocyte cholinesterass activity was cCepressed by approxi-
sazzly 50 percent in both male and female snimals of the him-dose zroup
:= -he termination of the study (Tatie 1). A similar depression was Tated
i1 =ne piasma cholinestazrase activity of the high-gose female aniszis.
~nzse data were not statistically compared.

Tszple 1. Plasma znd Erythrocyte Cholinesterase Activizy?
in Blooc of Rats Receiving Dowco 178 for & Munths

Szecimen Sex Contral 0.73 mg/kg
slamsz 4ales 3.4 = J.1 0.3=10.1
“emales 1.l = 3.3 0.3 =28.1
IrytnrIcsia ‘ales 1.9 = 3.2 0.8= 2.3
“emalss 1.9 = 2.0 1.0=3.2

lztiyit. ‘s excrassed 33 umeles ~InE hyIrslyzed/mTo; mean g STETCErS

i-z:3 anz =istopataology: There asre no significan:
<% -znir:. and a-zn-gos: animals "7 the Is0e or 522
=733 ar ~*ssapatns.ogic Inances tnit wers Iserved. Ald
Dz spo-tineous ing net :oresult oF test —ateria’ Iissumo

mm s s ay

R T P
Zooz=Idden

T-z zoncusions

-ian frIm Lnis s$tidy ars serious . ComprIiatsss I Tne
Te=rtad -umpers 2° anima’ -

s examine: for cossible z277cts. ine
$7.27 gra.zs constsza2a of 20 znimats oer s2¢, only I irimais
z:z1ingl Tir eff n nematologic or :linical :Inemistr:
pt ] '1

.TLherTers, —ast maisrial <38 Kngwr as 3
==cZ1%r. Iniy roTed fromoeach z-tud Cor
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3. Observations for signs of toxicity, changes in behavior, and the

appearence of tumors were made and recorded daily. Individual body
weights and food consumption were recorded weekly.

4. At 2, 4, and 6 months, blood samples were obtained from 5 rats/sex/
group and erythrocyte and leukocyte counts, hemogliobin, and hematocrit
determined. Differential leukocyte counts were perfgrmed in samples
having total leukocyte counts of less than 5x10° or more than
10X10°. A second blood sample from the same animals was - analyzed
for the following clinicai chemistry parameters: glucose, sodium,
potassium, and SGPT.

5. Plasma and erythrocyte cholinesterase activities were measured in
samples of blood from 3 animals/sex/group from the control and
high-dose groups at 3, 5, 7, and 16 weeks, and {rom all groups at &
months. Brain cholinesterase activity was determined on the animals
sacrificed at 3 and 6 months (see below).

6. Five rats from each sex and group were sacrified at 3 months; the
remainder were sacrificed at the end of the study (6 months). The
animals were examined for gross pathology, and tissue samples were
preserved and examined for histopathology: heart, trachea, lungs,
esophagus, stomach, large and small intestine, liver, pancreas,
<ianey, urinary bladder, gonads, prostate, uterus, pituitary, thyroid,
agrenal, spleen, thymus, lymph node, central nervous system, ind eye.

7. Urine was collected from 4 male and 3 female animais of the nigh-dose
group at 2 months and 4 hign-dose group females at 5 months gver 24-14
nour oteriszgs. These samples were analyzea for Jowco 179 z2nd 3, 5,
s-tricnlors-2-pyridinol {(a major metabolite) by zas chromatographny.
The results are raported in a separate DER.

ESULTS:

Chinical lbservations and Morzality: NO signs of LOoxiIity wer:z reporisd
7or any Of wne animals. A single nign-gose Iroup Tmil2 was liserved 0
qave paraiysis of the nind legs in the 3th wenth and ~as sacrificed. A
satal of 16 rits w~ere founa dead during tne stuay; all Ceaths were
attriputeg 0 chronic murine sSneumonia w~nich w~as diagnosed at necropsy.
The distributicn of mortalities was not related o dose.

30dy Weignt ang Focd Consumption: 3o0dy weigni gain inc f00d Iansumption
vera simi.ar :mong wne males and temates of all gro.ds througnout tne
course 37 tne study.

=ematd ooy ‘o 10sE-ralataed Trends sers avicsnt in 2t the caramelzsrs
—e3sur=d 3z 2, 4, Ir 3 mentns. ‘T osmecis se ngIst that, «ith zIag
axgastian 3f Ine viT.e, Ine 12meio.lgy " ta “ir omonta - are izzatical 2
<32 7onta A 23Ti 4087 IAes: 12TTar 1273 ° 2 raunged JfT
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DATA EVALUATION RECORD

STUDY TYPE: Subchronic oral toxicity - rats.

CITATION: Coulston F, Golberg L, Abraham R, Benitz XF, Griffin TB, and :
Norvell M (IN 151). 1971." Final report on safety evaluation and =
metabolic studies on Dowco 179. (Unpublished study received September 18, :
1980 under 464-557; prepared by Albany Medical College, Institute of

Experimental Pathology and Toxicology, submitted by Dow Chemical U.S.A.,

Midland, Mich.; CDL:099643-3).

ACCESSION NUMBER: 240090306.

MRID NUMBER: 00043244.

LABORATORY: Institute sf Excerimental Toxicology ana Pathology, Albany
Medical College, Albany, NY 12208. ‘

TEST MATERIAL: The test material was identified as “Tzcnnical Dowco 179,
3 tracename for chlorpyrifos. The source was not specifed. Analysis ot
diets: Analysis data w~ere raported for the 3 dose lavels for approxi-
mately 23 dates during the study. The results of the analysis (reported
as ppm), Hody weight, arg focc consumption data were used by the reviewer
to verify that the desirzd dose levels were achieved. At the points that
sere zheckec, the actuzi dcszge was W«ithin 15 perzent of the desired
dosage. Stapility in :ne 3'sts: No information w~as provided on the
stapitity of the test wazgrial in the giets.

=g

PROTOCCL:

1. Gne nungred and sixty Scrague-Dawiey rats, 30 of =2ach sex, weighing
90-100 a, w~ere aivizea iato four groups (20 animais/sax/group) for
znis study. The riis ~zre individually housec in envirgnmentally-
centrolled quarters ind a2re provided a commercia: laberatory ration
ina water ad 1ibitum. The source of the animals was act specified.

2. ~"aa tasz matarial was :cministersd in the dist far & months in
arapcrtions astimatz: o sroduce dose ievels of .3, 0.33, 0.15, and
3.73 mg.<g/day Jiats  .sr2  presarec weekly 3y 3ccing the test
=azarial n an acetine sC .tion T3 tne Teed in a -~Ciirt Tixer, and ine
-ass matarial conts~t wa: agjustac according t2 fIad consumption O
zcatayve Tne cesirsc Igsagss. -

—— .




DATA EVALUATION RECORD
CHLORPYRIFQS
Unscheduled DNA Synthesis

MRID: 00043657.

to—s

CITATION: Mitchell AD. 1975. Unscheduled DNA synthetic testing of

substitute pesticides. Pages 151-153, In Substitute chemical program.

The first year of progress: Vol. II. Toxicological methods and genetic

Sggectsoworkshop: proceedings of a symposium, Wasnington, D.C. U.S. EPA,
, ORD.

REVIEWED BY:

Richard L. Hebert, M.S. Signature: /*7 ,—/L—’
Project Scientist
Dynamac Corporation Date: J;ﬂ% ) /o?, /7 Zj

/7 /// -
Nicolas P. Hajjar, 7h.J. Signature: 4 /Wwé /M/Q/L—-———
Acting Program Manager ~ ¢
Oynamac Corporation Date: :lcg/g,wz’,b /R, /783

7 y

Cioriano Cueto, Ph.D. Signatyre: &"m &#‘
Acting Department Diractor ,/
{ynamac Corporation Qate: /7 /-Jf'/h/ﬁ.. /73

APPRQYED 3Y:
Ve
Gary 3urin, ?h.D. Signatura: Q/}ﬂ,{/u hﬁ"v
ZPA Scientist ; . 5?[ /7
“ate: </19/84

CORE TUASSIFICATION:T Unaczzotad. 2.

This study <2ould not ne Fiiiy aviiuated d2ciuse 3 conzzins cnly summary
informaticn.
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DATA EVALUATION RECORD
CHLORPYRIFOQS

Gene Mutations in Bacteria

MRID NUMBER: 05004861.

CITATION: Poole DC, Simmon VF, Newell GW. 1977. In vitro =utagenic
activity of fourteen pesticides. Toxicol. Appl. Pharmacol. 41:196.

REVIEWED BY: |
Richard L. Hebert, M.S. ' Signature: 5;:2424/2£;;;fL/////

Project Scientist

Dynamac Corporation Date: ;S;%FgfL_f}/A, /92 /ciifg

Nicolas P. Hajjar, Ph.D. Signature: g /1¢of// ~¢4/Q/1,___
Acting Program Manager ‘
dynamac Corporation Jate: ,féd ,a—421, 751?
Ciori > nature: Losely (DR
Cipriano Cueto, ?Ph.D. Signature: )
Acting Department Director v
dynamac Corporation Date: /2 A A L /P03
7
APPROVED 3Y:

Gary 3urin, ?h.D. Signature: QQQLA,V\<77¢ffu\_;._.
EPA Scientist i 7

ate: </ Y

CORE CLASSIFICATION: Unacceptian.z2.

This study coula not se fuily 2valiated cecause 1T is 3an 33siract.
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DATA EVALUATION RECORD
CHLORPYRIFOS

Gene Mutations in 3acteria

MRID NUMBER: 05010438.
CITATION: Simmon VF, Poole €D, MNewell 34. 1976. In vitro mutagenic

Studies of twenty pesticices. Tox*z2ol. Acol. Pharmecsi. 37:109.

REVIEWED BY:

Richard L. Hebert, M.S.
Project Scientist
Dynamac Corporaticn

Nicolas P. Hajjar, Ph.D.
Acting ?rogram Manager
Dynamac Corporaticn

Cipriano Cueto, 7h.J.
Acting Jepartment Jirec:cr
Dynamac Corporaticn

APPROVED 3Y:

Gary Burin, ?h.0D.
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DATA EVALUATION RECORD
Cnlorpyrifos

Cholinesterase

CITATION: Dow Chemical U.S5.A., 1971. Studies on numan exposure 1O
Chlorpyrifos. (Unpublished study received September 15, 1978 under
270-EX%-1; suomittea oy Farnam Cos., Inc., Pnoenix, Ariz.; CDL:235685-D).

REVIEWED 38Y: -
S e
Caris DJippel, 4. Pnil. Signature: / A;Z;J‘lqufb“;z/
Progject Scientist . 7
Dynamac Corporation Date: ?//?/é}
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DATA ZVALUATION RECORD
CHLORPYRIFOS

Mutagenicity/Embryo Toxicity

CITATION: Bloom SE, “uscarella DE, and Schaefer DP, 1981. Toxicological
Tvaluation of the I=secticide Chlorpyrifos: Assays for Genetic Damage and
Developmental Toxicslagy; a report orepared by the Department of Poultry
and Avian Sciences, -:zrnell University, Ithaca, NY for Eastern Artificial
Insemination Coop., --¢., Ithaca, NY.
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DATA EVALUATION RECORD

STUDY TYPE: Mutagenicity/Embryotoxicity.

CITATION: B8loom SE, Muscarella DE, and Schaefer DP. 1981. Toxicological
Evaluation of the Insecticide Chlorpyrifos: Assays for Genetic Damage and
Developmental Toxicology; a report prepared by the Department of Poultry
and Avian Sciences, Cornell University, Ithaca, NY for Eastern Artificial
Insemination Coop., Inc., Ithaca, NY.

ACCESSION NUMBER: 251679.

LABORATORY:' Department of Poultry and Avian Sciences and Diagnosis Labora-
tory, College of Veterinary Medicine, Cornell University, Ithaca, NY 14853.

TEST “ATERIAL: The test materials were identified as chlorpyrifos
0,0-diethyl-0-{3,5,6-trichloro-2-pyridyl)phosphorothioate and its two
metabolites 3,5,6-trichloro-2-pyridinol and diethyl-3,5,5-trichloro-2-
pyridyl phospnate. These materials were "supplied as pure compounds by
Dow Chemical Co."

PROTOCCL :

Controls. The solvent control for the test chemicals was acetone; the
positive control compounds were ethyl methanesulfonate (EMS) 2ana methyl
methanesulfonaza (MMS).

Genetic Assays.

Chick Zmbryo In Yivo Cytogenetics. Eggs of Cornell K-strain were incubated
at 37.5 C tcr /0 hr, and wers candled to select for normail and healthy
embryos. A 0.5 cm® portion of the shell which was over the air cell was
removed so0 that the test solutions could be applied. At 72 nours,
150 ug of S5'-bromodeoxyuridine (5'-BrdlU) was injected onto tne inner shell
membrane and 2 hours later, the test compound or control substance were
injectea similarly in 10 ul of acetone. Selection of the aosage levels
used for mutagenicity tests was based on acute and chropnic zoxicity assays
run on 3 day oid Cornell X-strain embryos. Chlorpyrifos was zaministered
at  ccsages of 1.11, 11.1,- 111.0 anda 1110.0 ug zer egg].

la16cn, SE ara Hsu TC. 1975. Chromoscma 51:251-267.

80
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Pyridyl phosphate was administered at dosages of 0.10, 1.00, 10.0 and
50 ug [per egg] and pyridinol at dosages of 1.11, 11.1, 55.5 and 555 ug
[per” egg]. Twenty-two hours after injection with BrdU, 20 ul of 0.05
percent colecemid was injected. After a two hour incubation with
colcemid, the embryos were removed, treated with 0.9 percent sodium
citrate for 30 min., and fixed in ethanol:acetic acid (3:1) for 24 hr at
7° C. Chromosome preparations from the allantoic sac or 1limb buds were
made using a solid tissue technique.? Hoechst 333258 (0.5 ug/ml) was
applied to slides for 15 min., and the slides were rinsed, air dried,
mounted and examined by fluorescence microscopy. The SCEs [visualized by
harepin chromosome configuration] were scored where possible in 25
metapnase plates from eight embryos at each treatment level with
chlorpyrifos. For the metabolite pyridyl phosphate, only 6 embryos per
treatment level were examined and for pyridinol, 9 embryos were examined
at the dosage of 11.1 ug.

Chinese Hamster Ovary (CHO) In Vitro Cytogenetics. The preliminary
toxicity assays formed the basis for dosages of cnlorpyrifos, pyridyl
phosphate and pyridinol used in this assay. The concentrations employed
were 1.0, 10.0 and 100 ug per ml. The solvent control was acetone: and
8.6 ug/ml MMS served as the positive contral.

CHO c=1is were grown in tissue culture flasks (25 cm2) that contained
five a1 Zagle's Minirum Essential Medium (MEM) fortified with 10 percen:
fetal calf serum (FCS), penicillin/streptomycin and non-assential amino
acids. Zach flask was inoculated with § x 10° CHO cells and incubated
in § oercent C0p 95 gercent relative humidity at 3/ C overnight. At
each —reatment level, the test material was added to four replicate cul-
tures in 100 ul of +=ne stock solution at an zppropriate level. After
treatment for four hcurs the cells were washec with phosphate buffereag
saline 2nd fresh culture medium w~as added. Two ztreated cultures were usad
for SCZ analyses and w0 for analysis of chromoscnal aberrations. Positivs
(MMS) znd negative (acztone) controls were treate1 similarly.

Culturss used for “CZ znaiysis receiveg 3 ug/ml 2rdU in flasks wrappeg *=
alumi~um foil to prez.ent photalysis. - All cuizures wers incubated Tcr
24 hr, after wnich z'ne 0.1 ug/ml coicemid was aaded. Incubation wzs
continuea for 4 nr 272 the flasks were shaken 0 elute wetaphase cslils.
The e ated c2i s ~2re <reated with (.45 percent sodium citraté in water zt
37° C “or 20 i fixead in methanol:glacial acetic acid (3:1) for 30 min,
resuscanded - resh Fixative and refrigeratsc overnignt. These celi

suspensions --v- used o prepare slides for analsses of chrocmosome aberrz-
tions ‘staini .1th 1 nercent Giesma) and fcr SCZ (flourescence 37us
giemsz ; Tar SCE  twenty-five metacnases per culture aers

score~ 3nd ‘-r chrcmeosome aberraticns 100 ceiis, if available, «srs

1978. In:  Chemical Mutzgens; ?P-°nciples :ng Methods “:r
-ian, Y¢~ 3, A. nAollaencer zna F... <eSerres {ads.; ?Plan.-
Press, New York, pp. z03-232.

b

3 . or a A2
Byr==5, CA ana 3locm, SE. 1980. Mutae:. Res. 72:203-210.

3
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Bovine Blastocysts Assay. Thirteen Holstein cows, synchromized ia their
estrous cycle and superovulating, were divided randomly into groups and
inseminated either with semen collected from one untreated control bull or
one of four bulls treated with . Dursban 34 (uaspecified . cancentration].
The experiment consisted of two trials. In the control, the same bill and
cows were ‘used. ~In the Dursban group each cow was inseminited by semen of
two treated bulls so that blastocysts fertilized by a total of four bulls
could be examined. < AlT of the four treated bulls “"displayed severe
clinical symptoms of poisoning.”

Blastocysts were collected on day eight following inseminatica for trial:l
and on day seven for trial 2 g by flushing the iterus of each cow w#ith 1
liter of Dulbecco’s Modified Eagle's Medium containing 1 percent FCS, Z5 mM
Hepes buffer, sodium pyruvate, and:. 1,000 mi/1 glucose.” . The  flushed
material was collected, allowed to settle for 30 =in in a 1 liter graduated
cylinder at room temperature, and the lower 100 al retrieved and scanned
for blastocysts. After elimination of unfertilized ova and degenerating
zygotes, the viable blastocysts were transferred o a .35 mm tissue culture
dish containing 2 ml of the medium described z3ove which was fortified
with 0,05 ug/ml colcemid and 15 perceat FCS. - The suspension was incubated
at 37" €/ for 1 hour, then the blastocysts wers transferred to a water
JFCS solution (3:1) for 15 min, and fixe4 in 3:1 methanol:acstic acid for
1 hour. Blastocysts were pipitted onto gluss si‘des, coverec with ane or
two drops of a l:1 mixture of methanol:acetic aciz fixative zad 20 percent
glacial acetic acid, and air cried at room tsrperature. Four rfercent

Giemsa was used to stain the slide preparaticns of blastscysts. Each’

blastocyst was examined for metachase cells, ploicy, chromoscme morpralogy,
and sex of the zygote.

Statistics. One-way analysis of variznce and -z t-test wers applisg to
the SCt data from chick empryo azd CHO assays.

RESULTS:

Chick Zmbryo Assay. Chiorpyri®as zreatment =2t 1,110 ug :inc 2,220 ug
resuized in significant emoryon‘c geazth, 8/22 =~z 8/13, anz significant
reduction of embryonic weight 2t 17 days. A~ z=reztment =z 111 ig of
oyriainol or oyriayl phoscnate resulzed in the zeath of 32.3 anz 81.3

percent of :he emoryos, respectively. There we-z no significant «eight
raeduction in the 17 day ola embryos. that survivec :this treatmsnt. None of
the tast compounds producec a SCI leve! higher thzz in controls.

The mean number of SCEs in the solvent (acetone czontrsl was 1.24 = 1.02
for 130 cells. At 1,110 ug of :znlorsyrifos the =zean aumber of SCIs per
cell For 165 cells was 1.47 % 2.39 T/irtuailly -2 same resu’ts was seen
for 311 other treatment ’“evels_. Trsatment ~"tn 240 uy S {ocsitive
contral) incucad a mean of 3.11 = 2.4% 3(CZs zer 2277 in 131 ¢z s,

4
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In the chick embryo assay at 60 ug pyridyl phospnate, there was a mean of
1.65 = 1.15 SCEs per cell from 63 cells analyzed, compared to 1.59 % 1:22
SCEs per cell from 150 cells analyzed in tne solvent control. At doses of
0.10, 1.00 and 10.0 ug of pyricyl prospnate, the SCE values were alsg
similar to the control.

At doses of 55.5 and 555 ug of pyridinol tne mean SCE/cell values in chick
embryo cell were 2.02 # 1.34 for 127 cells analyzed and 2.24 * 1.33 for 25
cells, respectively. At pyridinel concenzraticas of 1.1l and 11.1, the
mean values for SCEs/c2il were similar. The solvent control for this
assay gave a mean SCE/cell valu2 of 1.77 * 1.2¢ from 141 cells and the
value for EMS treatment was 7.94 = 1,78 in 16 cells analyzed.

CHO Assays. Assays for SCEs and chromosome aberrations were conducted for
chlorpyrifos and its metapolites, pyridyl phospnate and pyridingl. The
results for SCE inducticn are summarizec as follows: Fcr chiorpyrifos
treatments at the variocus dose levels, SCEs per cell were 1.0 ug/mi
(6.52 # 2.57), 10 ug/ml {7.G2 # 3.24) and 100 ug/ml (6.8 = 2.81}), acetone
control (7..00 # 2.51) =znc MMS ({30.52 =7.39). For 3,5,6-Trichloro-2~
pyridinol at the varicus dose levels, SCEs per cell were 1.0 ug/ml
{6.86 = 2.98), 10.0 ug/mi (6.44 = 2.78), 200 ug/2l (6.56 = 2.67), acstone
controi  (7.00 = 2.62% ind  ¥MS (25.8Z = 7.33), For diethyl-2,3,6-
trichloro-2-pyridyl phoscnate at tne variius cose levels, SCEs per cell
were 1.0 ug/ml  (6.20 = 2.89), 10.0 ug,nl (5.44 = 2.57), 100.0 ug/mi
(5.46 = 1.97), acetone ccntrol 5.30 # 2.23) ana MMS (22.20 # £.37). Fgar
sach 3ssiy compound, 60 cells ~ere scorec at ezch dose and the data was
noolec from two replicate culturzs, The values for MMS <reated celis in
each 2ssay were signifizantly zifferent “rom zI7e contrai at p < 0.301;
nowever, none of =he treiatments w«ith chloroyrifis or the Tetaboiites jave
SCEZ/c2}1 values that wers statistically :ziffereat from their respective
contrzls.

The cnromosome aberraticns inducsa Sy chlirdyrifss, oyridyl phospaazz anc

Jyriginol are summarizec fn Tablz I, Thers was "2 zodarent differencss in
-ne ‘-cizence of ibberziian 52I.88n any Treatel r Conlrsi groud.  The
majority of abberatisns ~2re chrz=etig 3a5s ind Ira23ks ang Caromosore zéps.
3ovinz 3lastocysts. The soving 313stocysis assiy +3s conducted «4iln the
commer-ial product, Oursban 41 snicn s desiridesT  as “amyisifianls
concentrate (2 and 4 pc.nas/galion,, grerilar ing gusts.®  The metnea of
applicztion was not gescrided, CuT Tne auiaors g that all of the Tour
Jursozn treatea bulls *zisplayea severe zliniczi symptoms of poisoning
following axposure =0 Sursaan 4407
From 12 Ty Tne cIatrod oult o sserm in two Iriils,
51.3 ==z wormal : astocrsti, 25.5 zercent of ths
Zygossas carcent o oTne cv: werz oot fersililac,
Atter = 2L zzerm FeImoIns Tour Zuils osera gsel Tl
Far~ CThemizals -“ancacck. 981, Meisiz= Fupitining 2., wilizuznzy, IR,
o2r 7T
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inseminate cows as follows: Bull No. 1 (2), Bull No. 2 {(2), Bull No. 3
(4) and Bull No. 4 (4). Of the recovered zygotes 52.6 percent were normal
blastocysts, 12.3 nercent of the zygotes were abnormal, and 35.1 percent
of the ova were not fertilized.

Cytogenetic evaluition of the blastocysts was reported by the authors to
reveal no evidence that Dursban 44 caused mutagenic damage in embryos from
the inseminated cows. The zygotes from cows inseminated by the control
bull produced 14 blastocysts which had a sex ratio of 1 male to 8 females.
All except one (a possible tetraploid) were diploid zygotes. The 25
zygotes from the four cows inseminated by the four Dursban-treated bulls
blastocysts had a sex ratio of 10 males to 6 females and all except one (a
possible tetraploid) were diploid.

DISCUSSION:

The sensitivity of the chick embryo assay and the bovine blastocyst assay
to detect a’ potential mutagen has not peen established. These ‘are not
wiaely used tests for sister chromatid exchange or cytologic analysis, ana
in our opinion, there has been insufficient testing using these assays ta
astablish their usefulness for establisning the mutagenicity of a test
substance.

‘n the present study, a positive control ~as not incluced with the bovine
biastocysts assay. Therefore, the absenze of an effect with the test
compounds cannot be adequately juaged zs a negative response. Althougn

she positive control in the chick =zmoryo assay showed a statistical-

increase in SCEs compared to controls, this is not as large an effect as
«ould be expected in a rodent system using a strong mutagen/clastogen 1like
tMS. In the CHO :test <or SCZ, the positive controi gave the expecteg
result hut chlorpyrifos and its metabclizes caused nc increases in SCEs
comparey to controi. when chremosomal acerrations wers scored in the CiC
assay, the positive control (MMS) causec fswer zberratizns than solvent i
2 of the 3 assays and ¢niy a small increzse in tThne Inird assay. A nege-
tiye effect with czhlorsyrifos ang its =etabolites, ctherefore, 1is nc:
interpretabie,

3
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The only informatizn from this stucy ~nicn mignt pe useful in assessi
the potential hazardous nature of chleroyrifos or its metabolites was ¢
embryotoxic and acute toxicity of chlorpyrifos and its metaboiites in ¢
chick embryo assay. Preof is lacking :inat any of the assays could deter-
nine if a mutagen «as detgxified after in vivo exposurs, or if an indirec:t
as well as direct zcting wutagen could Se Zetected. 17T was claimed by tne
zuthors tnat the tasts seiected w#2re czpadle of both.

s}

n
n

=cwevar, none of In2 assiys appearec Iz nave Ine recuirag sansitivity o
cetect a positive -—utagenic or clasicgenic -esponse.
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CINCLUSIONS:
Under tne condit‘ons of these 3ssays the results do not permit an assess-

-ent of the potential mutagenic or clastogenic properties of chlorpyrifos,
syridinyl phosphate and pyridinol.

T_ASSIFIZATION: Unacceptable.
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DATA EVALUATION RECORD

STUDY TYPE: Subchronic (six weeks) oral toxicity in rats,

CITATION: Coulston F, Griffin TB. 1975. A safety evaluation of Dowco
574 in rats and Rhesus monkeys. An unpublished report prepared by Albany
Medical College, Institute of Comparative and Human Toxicology and
submitted by Dow Chemical, U.S.A., Midland, MI. July 1975.

ACCESSION NUMBER: 219701910.

MRID NUMBER: 00028464.

LABORATORY: Institute of Comparative and Humén Toxicology. Albany Medical
College, Aibany, New York.

TEST MATERIAL: Oowco 179 (Chlorpyrifos).

PROTOCOL:

1. This review is an eve.sation of & portion of a six-week oral toxicity
study that tested thrze dose levels of Dewco Z14 and one dose-level
of Dowco 179 in rats. Data for the control ana Jowco 179 groups will
be aadressed; tne Dosco 179 grouo was incluced in the study as a
soint of comparison Tor the toxicity of Dowco 2145,

2. Twenty Sprague Dawley rats were randomly assigned to either the dose
grouz or the contro. group; =ach group contzined 5 males and 5
females. The initial mean {* standard deviaticn) body weights were
210 (= 14) grams for meles and 178 (% 8) grams “or females.

3. The test material was suspended in 1 percent gum tragacanth;
suspensions were prepared weekly and stored uncer refrigeration. The
Jowco 179 concentration of each ‘preparation was determined by gas
chromatography. Singie daily doses of 1.0 mgjkg body weight were
given by stomacn tube six days per week for & weeks. Animals were
weigned each weex ana the dosage adjusted accercingly.

4. The znimals were c:iged individually in zemperature-controlled
quartars and alloweg “ree access to food anc w~ater througnout the
study.
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5. Heparinized blood samples from the orbital sinus were obtained from
each rat before the six-week dosing period began and after 30 days of
dosing. Cholinesterase activity was determined in the plasma and in
erythrocyte hemolysates.

6. After six weeks of dosing, animals were sacrificed by inhalation cf
ether. Blood samples from the aorta were obtained from each rat for
the evaluation of clinical chemistry and - hematologic parameters.
Determinations included hemoglobin concentration, packed cell volume,
erythrocyte and leucocyte counts, total serum protein, bilirubin,
glucose, urea nitrogen, glutamic-oxaloacetic transaminase activity,
and lactic dehydrogenase activity. :

7. The animals were not examined for gross abnormalities and no tissue
samples were collected or examined for histopathelogic changes.

8. Liver samples were obtained from each animal for the determination of
the N-demethylase and biphenyl hydroxylase activities.

9. Homogenates of whole brain from each animal were assayed for
cholinesterase activity.

0. The data were not statistically analyzed.

RESULTS:
Jcwco 179 at a dose of 1.0 mg/kg nad no effect on body weight, clinical
3icod chemistry and hematology values, znd on the activity of mixed

Tunction oxidases of the liver.

?lasma and erythrocyte cholinesterase mean .= standard deviation) activity
2eét3 are shown in Table 1. The report stated - that after Cosing, the
sizsma cholinestease activity in males anc females and the erythrocyte
cnglinesterase activity in females showed significant decrease; nowever,
tngre was ng indication that the data were statistically analyzea.

irzin cholinesterase activity was reported zs not significantiy different
“rem the control for males and females.
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TABLE 1. Mean (* Standard Deviation) Activity of Plasma and Erythrocyte
Cholinesterase in Rats Before and after 30 Days of Oral Dosing
Group Maie Female
Before After gefore After

Plasma Cholinesterased

Control 0.9(0.1) 0.5(0.1) 1.8(0.9) 2.4(1.5}
Dowco 179 0.6(0.1) 0.3(0.04)¢ 1.6(0.2) 1.1(0.23¢
(1.0 mg/kg) ‘ .

e wm b b s ww i wie em ww ame v e b wm e e ek e e M e mm am mm me e e e e e e e we e e

Erythrocyte CholinesteraseP
Control 1.1(0.1)  1.9(0.2) 1.6(0.2) 2.1(0.3)

Dowco 179 1.3(0.2) 1.0(0.2)¢ 2.2(0.2)  1.0{0.2)€
(1.0 mg/kg)

aumol acetate/min/ml plasma.
bumol acetate/min/ml packed erythrocytes.

Cpifferences in dosed animals from before dosing level and “-im con:rol
level were statistically significant (p<0.05); t-statizzics aere
calculated by this reviewer.
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LISCUSSION:

Evaluation of this study on the basis of subchronic (6~-months) testing
criteria indicated several deficiencies; these involved the duration of
dosing, the number of dose levels tested, the number of animals per sex
per group, and the failure to examine the - animals for gross and
histopathologic abnormalities. In addition, it could not be determined
that the quantitative data, especially the cholinesterase results, were
statistically evaluated in support . of  final report statements of
significant decreases. Therefore, this reviewer conducted t-gtatistic
comparisons of mean differences in the cholinesterase values {Steel and
Torie, 1960, Principles and Procedures of Statistics, McGraw-Hill,
Pp 72 ~ 80). The results of the statistical analysis (Table 1) indicated .
that plasma and erythrocyte cholinesterase activities were significantly
reduced in both male and female rats when compared either to their
respective predosing mean or to the control group mean.

The final report was deficient in that it did not specify whether the
animals were fasted before each dose or whether the control group rats
received daily gavage doses of the vehicle.

Jespite the deficiencies in the protocol and the final report, this study
provided useful information on cholinesterase activity, hematologic and
clinical bload chemistry parameters, and on body weight changes in rats
exposed to chlorpyrifos (Dowco 179) at 1.0 mg/kg for six weeks,

ZONCLUSIONS: Daily doses of 1.0 mg/kg of - chlorpyrifos by gastric
intubation for six weeks produced statistically significant {p<0.05)
cecreases in plasma and erythracyte cholinesterase activity in male and
‘emale Sprague-Dawley rats. Cnly one cose-level was tested, therefore,
*he NOEL and LEL could not be derived.

-JRE CLASSIFICATION: Suppiementary data.

“ne dosing period was limited 22 6 Weeks, anly one dcse level was tested,
ind no patnology data were coliected.,

. 91







