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SUBJECT: Attached Data Evaluation Record, Chlorpyrifos: Two-Year
Dietary Exposure Studies in Beagle Dogs

TO: Gary J. Burin, Toxicolegist
2:§ard Evaluation Division (T5-769) .,

FROM: John A. Quest, Toxicolcgist_:ﬁ‘%él‘. %/- i ‘Ttﬁz/

Toxicology Branch ‘-
Hazard Evaluation Division (T3-769)

1 was asked to review the attached éog study cn Thlorpyrifos
for-use in a registration standard. The original draft wes
performed by Dynamac. However, £or purgoszs of expediiency I
completed the review myself z2nd thereforz the document dces ot

have the normal DER cover page.
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STIDY TYPE: Two-year dietary feeding studies in beagle dogs.
CITATION: McCollister 5B, Kociba RJ, Gehring PJ, and Humiston CG.
1971, Results of two-year dietary feeding studies on Dowco 179

in Beagle dogs: T35, 12-44793-18. (An unpublished repor* prepared
by Dow Chemical, USA, Midland, MI).

ACCESSION NUMBER: 240192009.

MRID NUMBER: 00064933.
LA3ORATORY: Chemical Biology Research, Dow Chemical, USA.
TEST MATERIAL: Chlorpyrifos [0,0—Diethyl—0—(3,S,G-trichloro-z—

pyridyl) phosphorothioa:e!; Dowco® 179, Lot ¥o. CP 523-CD 235C:
Purity: 98.8 percent (3.v.), 97.2 percent (GLC).

PROTOCOL: The study was conducted in two phases: Phase I in
Wwhich the test compoundé was given for 1 year and then three months
were allowed for recovery; Phase 11 in which compound feeding
ccatinued for 2 years.

PEASE 1.
1. Eleven-month-old Beagle dogs were used.

2. Five groups (3 animals/sex/group) were fed Dowco® 179 in the
diet at cosage levels of 0.01, 0.03, 0.1, 1.0 or 3.9 mg/kg/ 3
for one vear. A sixth group of animals served as controls.
The compcsition of the control diet was rot specified in the
sponsors report.

3. The following parameters were evaluated: apearance and signs
of increzsed cholirergic activity (daily’: body weights in
the one-vear study were reported only at the end of the stuZy-
food consumption (weekly during months 1-3, and one week of
each monzh thereafter), hematology* (pricr to feeding and atz
1, 2, 3, and 12 —orths on control animals 2nd those which
received 1.0 and 3.3 ng/kg/day) urinalysis* (pretest, at cre
month, and prior tc sacrifice on control animals and those
which received 1.0 and 3.0 mg/kg/day); p-asma and R3C's
cholineszerase azt.Jsity (pretest, 1 and - weeks, and 1, 3, 5.,
9, and 12 months or test in all dogs, six weeks after recov=I’s
on contrsl and 0.1, 1.0 and 3.0 mg/kg/day sroups, 3 months
after recovery on ctontrol and 1.0 and 3.2 mg/kg/day groups):

*zarameters studied included packed cell wolume, hemoglobin, REBC
ccunt, WBC tstal and d:ffarential count, ané prothrombin time.
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braia cholinesterase activity (cne éog,!Lx from each group at

the 2nd of the one year test pericod, and two dogs/sex from Q 3

the =ontrol group and the 1.0 and 3.0 mg/kg/day groups at t Q 822

end of 3 month recovery period); andé other clinical chemistry
studies ** (all dogs, pretest aad at 1, 3, 6, and 12 months).

At tae end of the one year period, cne male and one female
dog from sach jroup were necropsied. The weights of heart,
liver, kidneys, spleen, testes, and brain were determined.

Histopathological examination of 29 tissues from each animal
in thae 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 jlands, caecum, rectum and gall bladder. All tissues

were preserved in 10% formalin.

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

Phase II.

1‘

2.

Ten-nonth-old 3eagle dogs were ised.

Five groups (4 animals/sex/group) were fed Dowco® 179 in diet
at éosage levels of 0.01, 0.03, 0.1, 1.0, and 3.0 mg/kg/day
for -wo years: a sixth group of animals served as control.
The zompcsizicn of the control diet was not specified in the
sponscr's repert.

Body weicats in the two-year study were reported at 6, 12,

18, and 24 months and not at weekly or biweekly intervals as
statad in the protocol. Appearance of the animals, and food
consumption were noted as in Phase I. The following parameters
were evaluated in all animals ia the controcl group and those
whica receiwec¢ 1.0 and 3.0 mg/kg/cay: hematology*** (pretest,
and 2= 1, 6, 12, 18, and 24 months); urinalysis®** (pretest,
and 2= 1, 12, and 24 months); plasmz and RBC's cholinesterase
activity /pretest, at 1 week, and at 1, 3, 6, 12, 15, 18, and
24 mornths): brain cholinesterase activity (at 24 months); and
other clinical chemistry studies*** (pretest and after 1 and i
24 momths ia all dogs, and also im cogs in the 3, 1 and 3
mg/k; dose grcups after 6, 12 azd 18 monthsj. 3romsulfalein
reteation was neasured in all dcgs {(pretest and terminally),
and - ccatzol cdogs and those wiich received 1.3 and 3.0
mg/k3, day (at 12 months). All 3ogs were given complete
physical exams including neurolzgic and ophthalaoscopic
examimatisn prior to terminaticna.
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*par-ame-ers studied included specific gravity, pH, sugar and
ai=umena =orzant, and microsccpic examination of the sediment.

**parame-ers included BUN, AP, SGOT, and SGPT.

rx*parame-ers scudied were the same as in Phase I. /;r/,~ s
) <
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All anirrgs were sacrificed and necropsieZ at the end of
two years and organ weigacs of the braia, heart, liver,
kidneys, spleen, and testes were determined.

Histopatiologic examination was performed on 29 tissues
from each animal in the control group aad those which
received 3.0 mg/kg/day. The tissues examined and preserved
were those specified for Phase I of the study.

RESULTS: The rssults obtained in this study were similar in

Phase I and II; any differences observed between the two phases of
the study are iadicated below.

1.

Appearan~e and Behavior: No data were sresented. However,
the autfars stated that "no clinical signs of toxicity"

and no "greater than normal cholinergic activity™ were
observed.

Body Weizhts: Male dogs that received *he test compound
for one year showed a slight increase in Dody weight gain
(5-10 percent) over those of the control (4 percent).
Females -hat received 0.03 mg/kg/day, showed a 4 percent
body weizht gain as compared to 9 perceat in the control.

Dogs whizh were used for the two-year stucy, showed an
inconsis-ent gain in body weights. The percent increase
in their mean body weights as compared zo the initial mean
body weizht is shown in Table 1.

TABLE 1. 3ody Weight Gain (Percent of Initial Bcdy Weight)
at the end of the 2-Year Study

Sex

Dose (mg/kz/2avy)
Zontrol 0.01 0.03 J.2 1.C 3.0

Males ' 14 23 18 13 1z 7

Females 25 17 19 25 1z 19

The smalZer than ccntrol bedy weight gain of the males which
receiveé 3.0 mg/ks/d was alsc observed zt 12 and 13 months.

Food Corsumption: In the cne-year stucdy, cumulative mean
food consumption for the 1Z months was Increased in males
which reseived 0.1 and 1.0 mg/kg/day; the increase zveraged
9.1 ard 11.2 percent, respectively. Fexa_es in the zwo
highest Zcse groups {1.0 arnd 3.0 mg/kg/iav) showed
decreazse in the saze parameter averaged 12.6 percan:t and
9.4 percznt of the contrsl wvalues, respeczively. Hcwever,
in Soth sexes, there was nc cose-effect rzlationshiz.
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No dose-related change in the cumulative mean £ocd consum:ztlorn
of males in the two-year study was observed. Females of :he
smallest (0.01 mg/kg/d) and the highest (3.0 mg/kg/d) dose
groups showed a decrease of 11.6 percent, and an increase of
13.6 percent in the cumulative mean food consumption,
respectively.

Hematology and Urinalysis: No compound-related effects were
found in the various hematologic parameters tested and in the
urinalyses performed both one- and two-year studies.

Cholinesterase Activity:

°plasma ChE activity, in the one-year study, was significzantly
decreased in all male and female dogs except the 0.01 mg/kg/day
group. The effect was dose-dependent and appeared as early

as 7 days in the treatment. The percentage decrease from
control in plasma ChE activity averaged 11.2, 25.9, 45.1,

65.8 and 71.6 percent in male dogs receiving 0.01, 0.03, 2.1,
1.0 and 3.9 mg/kg/d of powco® 179, respectively. The decreazse
in the plasma ChE activity of females averaged 5.6, 20.9,
38.8, 63.8 and 71.0 percent of the control values at the

above dosage levels, respectively. Cholinesterase activizy
raturned to normal levels 14 days after cessation of test-
chemical administration. The decrease in plasma ChE actizity
induced by the 0.1, 1.0 and 3.0 mg/kg/d dose levels in both
male and female animals, was statistically significant at all
test intervais; the decrease in the same parameter inducec =
the 0.03 mg/kg/d dose level was statistically significant at
certain test intervals only; and the decrease observed at the
0.01 mg/kg/day dose leval was not statistically significa=t.
The NOEL was 0.01 mg/kg/day for male and female cogs.

Plasma cholinesterase activity ian the 2-year study
followed a similar pattern. In males, cdoses of C.1, 1, azd 3
mg/kg produced significant decreases in ChE activity (-40, -
-54 and -75%, respectively); the 0.03 mg/kg dose reduced ThE
activity -19%; chis was not a statistically significant
effect but it may be of biological significance. 1In fema.es,
doses of 0.1, 1, and 3 mg/kg produced significant decrsasszs
in ChE activity (-30, -39, and -63%, respectively) whereas
0.03 mg/kg did not (-0.3%)., The NOEL was 0.01 mg/kg fcr
male and 0.03 mg/kg female dogs.

Red blocd zell (RBC) ChE activity was significantly
raduced only in animals that received 1 and 3 ng/kg for 1
year, males: (-31 and -66%, respectively; femaZes: -49 anc
-71%, respectively). No significant changes occurred at
doses of 0.0N1-0.1 mg/kg. RBC ChE activity retuorned to nommel
a‘ter 92 days in animals which receivad the 1 anc 3 ng/Xg
doses. The NOEL was O,l mg/kg for males and femzles.
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In the -<o-year study RBC ChE activity was alsc signifiéQntT:
decreasez ir male and female znimals that received the 1.0
and 3.0 ng/kg/cay dose levels (males: -54 anc -73%, respecti
females: -54 and -71%, respectively); 0.0l to 0.1 dosage
levels snowed no significant e2ffect. The NOEL was 0.1
mg/kg/dzs for males and females.

°grain ctmiinesterase activity of animals maintained on Dowco'
for one sear was not markedly changed from the control group.
Hcwever., cnly one animal/sex/group was used to determine
brain CrZ activity. Animals {(2/sex/group) that received 1.0
and 3.0 ng/kg/cay and which were sacrificed 3 months after
recovery, however, showed a slight but not dose~related
decrease in brain ChE activity.

In the two-year study, the decrease in brain ChE activity
Wwith refarence =2 control levels averaged 1.5, 5.7, 8.3,

7.2, anc 20.8% in 4 male dogs per group receiviag 0,01,

0.03, 0.1, 1.0, and 3.0 mg/kg/day of the test material,
respectizely. In the same stucdy, the percent change from
control in braia ChE were +7.., +2.8, +11.8, +3.8, and

-19.4 ir 3 fema.e dogs per Srcup receiving respectively the
same ~cs2s as the males. These changes were nct statistical!
significant.

Other Cl:aical Cnemistry Studizs: A slight incrzase in
alxaline :rospnazzse, and a sl:ght decrease in S30T activity
: in animals that received 1.0 and 3.0 mg/kg/day
sear., However, these changes were neither
r stazistically significant. In zhe twc-year
in these parameters were minimal. At 6, 12,
he zlinical chenistry parameters studies (AP,
BSP) were evaluated only in groups that received
mg/%3 3 dosage levels, no test-compcuncd-reiated

Jrzan e:zmts: Nz Zcse-relatec changes were >3scrved in the

Weigzhts - neart, .Liver, Xx:dners, spleen, testes, or brain,
nor in to2 srjan <2ijht Seliy rzzio for animals gacrificed at
zhe 2ni % 1 year, 2r aftsr 3 I-month recovery i2riod.
However, tmly or: animal’/s:x ‘grrup was sacrifi-ed at the end
a€ the . rear geriod. the rema:ining two aninmals,/sex,/greup
wera sacr.ficed 3fvar a 3-mgntn recovery pericd.

Jrgan we:;=ts 3in: crjan/body weizht ratics fcr azinals
sacrifices at -na ead cf tne two-year period snowed changes
whish wer: ast “ise-ralated, Hcwever, although not dose-
, t jener:l:zed incre2ase in the heart anc liver weight:
z=ima.s :z al. dese levels were observedl. The nest
=lz zharge Irom contrzl +as an increase I soth the
L.w=r ~eijnt, and 1n o live:’:gdy welzat ratizs for
=nzz receir22 3 mgrsk; Zay £ Dewes' 173, The male
co «@13nT T2aIi2s wer2 1.5 for wne centrczl jrour and
r *-e - iljrnest icse :rcur. Tha2se chanjes <@re
1o:. v sisnoifizant o< ).23),
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3. Gross thology: Both control an treatzd roups snowesd
similar results on 3ross pathological examization.

9. Microscopic Examination: One dog from tne : mg/kg ¢
group in the one-year study had subcutaneous histocytoma
diagnosed from a diopsy during the first mozth of study.
One dog that received 1 mg/kg/day showed an accumu-.a2tion
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 were examined
microscopically. Of the four males in the Zosed grocup,
two animals showed pleocellular foci in the liver and
two showed mineralized foci in renal medullzry rubiles.
These same lesions, at similar incidences, wsre €£ouac in
the 3.0 mg/kg/d dosed females and in centrel dogs 2f
both sexes.

DISCUSSION:

plasma and RBC cholinesterase activities were significantly
decreased during the study in animals at dosages =2s _ow as 1.03
mg’kg/day. This effect appeared as earliy as 7 caws in the study
and was reversed in the plasma as early as 14 days ia the racovery
pericd. Only animals at the highest dose level snowad appzrent
in1ibition of brain cholinesterase activity. The ovarll NCZL fer
chi activity was 0.01 mg/kx3/day for male and ferale ZIogs.

The increase in liver weight and in liver/tody <eignt rztios
for male dogs that receivec 3 mg/kg/day of Dowcc™ 172 was ndt
associated with histopathological changes. It seems thaz =
liver is the target organ Zor Doweco® 179 toxicity. as demorstrated
oy the significant increase in male liver weight at I mg./kg 'cay.
\No other toxic effects thaa ChE inhibition and liwer organ <eight
increase were demonstrated to be cdue to the administratizcn 2£ the
zest compound.

Dogs used in both phases of this study were =leven {Phase I)
an: ten (Phase II) months old at the initiation cf tz=e szuc’,
wh-ch exceeds the usual range of 4-56 months used¢ in this tyrze of
stzdwv, Furthermore, discregancies existed between tie nrotscol
an? =he actual study. For instance, while the grotczol specified
that body weights would be determined at a weekly irzerval during
ehe €irst six months and biweekly thereafter, dzt= cresentsd
in-luded body weights at 12 months in the one-year szudy, 23C at
6, 12, 18, and 24 months in the two year study. Sim:ilar
discrepancies were observed in focd consumption, zlizical smemiscr;
ani mistopathology parametars.

Microscopic examinaticn tissues was not perfzormed Cr
femae nor cn 3 out of the 4 males that received m3/XG
cc~trary to specifications in the protocol. Furtneracre
was Ziagnosed to have hac sudcutanecus histeocytima z: ea
orz month in the study and snould have neen =2xclulec c
st.éy.
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CONCLUSIONS

Uncder the conditioms of this study, dietary administration of
poweco® 179 to Beagle dogs for two years induceé the following
effects: 1) an inhibdition of plasma and R3C cholinesterase
activity:; 2) an increase of liver and liver/bocdy weight ratios in
male animals which received 2 mg/kg/day, §he highest dose
administered. The overall NOEL for Dowco in this study 1is
considered to be 0.01 mg/kg/day based on the ighibition of plasma
cholinesterase in both sexes of cdogs.

CORE CLASSIFICATICM: Suppiementary.

This classificatiom s Hased on the following geficiencies:

1., pata was not available at the interva.s specified in the
protocol for several of the parameters that were monitored
(e.g. becdy weighz, ophthalmology, etc.).

2. Histology data was not presented for sach of =he individual
tissues examined.

The classificatiosn may be :pgraded if tne cdeficiencies can De
adequately correctac.
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