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“"‘(“’ i WASHINGTON. D.C. 20460
OFFICE OF
PESTICIDES AND TOXIC SURSTANS
MEMORANDOM
SUBJECT: Pendimethalin Registration Standard, Toxicology
Chapter.
TO: Aamy Rispin
Science Integration Staff
Hazard Evaluation Division (T8-769C)
and
Robert J. Taylor, Product Manager #25
Herbicide/Fungicide Branch
Registration Division (TS-767C)
FROM: Albin B, Kocialski, Ph.D. qig,‘ﬁ..
Section II, Toxicology Rranch ﬁx13\34
Hazard Evaluation Pivision (TS-769C)
THRU: Edwin R. Budd, Section Head U .815
Section TI, Toxicology Rranch i!"(

Hazard Evaluation Division (TS-769C)
and
William Burnam, Chief

Toxicology Rranch
Hazard Evaluation Division (TS=-769C)

The Toxicology Chapter for Pendimethalin is presented for

incorporation into the Pendimethanlin Registration Standard.
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se Summary: Pendimethalin (3,4-xylidine, N-(l-ethylpropyl)-
7,6 dinitro) is a herbicide plant regulator formulated as a
ninety-percent (90%) Technical. It is also recognized by the
name PROWL®. End-use formulations are a 1% and 10% granular
and 2.98 1lbs./gal., 3.0 1lbs/gal., and 4.0 1lbs/gal. emulsifiable
concentrates.

Pendimethalin controls germinating weeds. It is applied
using both ground and aerial equipment and depends on mechanical
and natural (rain) means for soil incorporation to be effective.

Pendimethalin has both terrestrial food crop and non-food
uses. Tolerances exist for several food crops. Non-food crop
uses include both ornamentals and tobacco. There are mo
aquatic, greenhouse, forestry, domestic, indoor/ocutdoor uses.

Tolerance Reassessment (40 CFR 180,.361)

Permanent tolerances are established for the combined
residues of the pesticide N-(l-ethylpropyl)}-3,4-dimethyl-2,6
dinitrobenzenamine and its metabolite 4-([(1l-ethylpropyilaminol-
2-methyl-3,5-dinitrobenzyl alcohol in/on the following raw
agrcultural commodities:

CROP TOLERANCE
Corn,grain - 0.100
Cottonseen (oil) 0.100
Soybeans (0il) 0.100
Potatoes 0.100
Sorghum 0.100
Rearns,dry edible n.100
Beans, lima 0.100
Beans, snap n.100
Peanuts 0.100
sunflower n.100
Corn, sweet 0.100
Rice 0.0580

A tolerance is established for combined residues of the
nerbicide N-(l-ethypropyl)-3,4-dimethyl-2,6-dinitrobenzenamine
and its metabolites 4-{(l-ethylpropyl)aminc]l-2-methyl-Z,5-
Ainitrobenzyl alcohol and 3-[(l-ethypropyl)}amino]-6-methyl-

2 ,4-dinitrobenzyl alcchol in/on peanut hulls at 0.25 pcm.

| BEST AVAHABLE £OPY




The Acceptable Daily Intake (ADI) was originally based
upon a two year rat study . (Acc. No. 112849). However, this
study was subsequemntly declared invalid and the ADI was then
calculated using the 90 day portion of this same study
(slassified supplementary) rather than being calculated on
the basis of the two year dog study {classified minimum, MRID
No., N0058657). The reason the 90 day rat study was selected
in lieu of the 2 year dog study lies in the fact that the
TP)ADT value calculated for the rat is tne more couservative
value on a mg/kg basis than the dog {see Table 1).

Table 1
NOEL (P)ADI (P)MPT
Species {mg/%qg) SF mg/kg/day mg/day (60 kg)
Rat 25.0 2000 0.0125 0,750
Dog 12.0 i00 0.125 7.500

published permanent tolerances currently utilize 2.22%
of the PANI, and the TMRC currently stands at 0.0166 mg/day
{1.5 kg).

Unpublished Toxicology Brarch .approved tolerances currently
exist for beans, peas, wheat, garlic, onion {(dry bulb),
safflower and tomates, all at 0.10 ppm.

The total TMRC for both published and unpublished Toxicology
Rranch approved tolerances stands at 0.(:;418 wmg/day (1.5 kg)
and the total percent of the PADI utilized is 5.57%.

Residue Chemistry Branch has raised the gquestion of
storage stability data for pendimethalin as parent [CL 92,5531
and its metabolite 3,5-dinitrobenzyl alcohol [CL 202,347].
RCB stated that the storage stability of pendimethalin residues
in/on plant and animal samples is not adequately understood
for the parent compound and the metabolite [CL 202,347].
Depending upon the results of the storage stability data
issued tolerances may either be increased or decreased and
thereby cdirectly aZfect the percentage of the ADI utilized.
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Residue Chemistry Branch has also raised several issues
with respect to the presence and/or concentration of residues
in/on various commodities. nNepending upon the findings
presented in response to these issues raised by RCB the
percentage of the ADI utilized will be adjusted accordimngly.

It is noted here that Residue Chemistry Branch has receiwed
from the Food and Drug Administration (July 13, 1984) a
report which indicated that during the years 1978 to the
present, no residues of pendimethalin have been detected in
either domestic or imported foods sampled or in Total Diet
Studies. Pendimethalin i. determined by multi-residue method-
ology which is used in amalyzing a large number of non—fatty
raw agricultural commodities. TNuring the above mentioned
time period, over 25,000 samples were analyzed.

It is also noted here that Toxicology Branch considers
the CL 217,146 metabolite as well as the CL 113,072 metabolit=,
which are significant components of peanut hulls, not to be
undue toxicological concern (menorandum from J. Doherty
[Toxicology Branch/HED] to R. faylor [Registration Division]
in response to a RCB deferral of February 20, 1981, PP &F1741),
Based on this memorandum Residue Chemistry Branch in their
Registration Standard Chapter, indicated that CL 217,146
should be deleted from the peanut+hull tolerance,

Risk Assessmént:

'

Tﬁg technical prep tion of this herbici contains the
N-nitgrso contaminant, \ _ . A risk
assessment for the nitroso contaminant in the product and the

calculations indicate that if the nitroso contaminant was not
in excess of 135 ppm the associatad upper level of risk would
not exceed 1x106 [1/1,000,000]. Data submitted to the Agency
showed that the level of the nitroso contaminant was below
the level calculated [FR. Vol. 43 No. 145, Friday July 25,
198017,

It is also noted here that as of August 1982, cthe
manufacturing process was modified to reduce the amount of
nitrosamina formed. The analysis of 27 samples of the -
technical {EPA Reg. ¥o5. 241-245) was submitted by American
Cyanamid Company in correspcndence on EPA Reg. ¥o. 241-243

and dated August 27, 1980 (Accession No. 243179}, The analysis

_of these samiles indicated that the auantiti of

‘MANUFACTURING'PROCESS INFORMATION IS NOT INCLUDED : i




MANUFACTURING PROCESS INFORMATION 1S NOT INCLUDED

Metabolites:

Toxi: ~logiczl Concerns:

Residu. hemis.: - franch has f-dicated that the registrant
only analyzed for the N-nitr(:io rcacc~inant_
NN RCB has therefore requested tu-+t _he re ist-an.

indicate whether or not other nitrosoamines maylie expecte
to be present and at what levels,

RCB has also statedvthat the manufacturlng“process
_indicates the usa of '

Toxicology Branch is concerned whether or not additional
nitrosamines and are present in the
technical formulation and to what extent.

‘However, as noted
elsewhere in this review, the registrant is also reconducting

the rat study and will reconduct the mouse study. The results
of these two rodent studies will be considered in conjunction
with the chemical analytical findings. Furthermore, depending
upon both the biological results and the chemical analytical
findings the percentages of these kinds of impurities present
in any formulated product will also bhe considered as to
whether or not a risk assessment may be appropriate.

It is also noted here that Resjidue Chemistry Branch has
received from the Food and Drug Administration (July 13,
1984) a report which indicated that during the years 1978 to
the present, no residues of pendimethalin have been detected
in either domestic or 1mported foods sampled or in Total D1et
Studies. Pendimethalin is determined by multi-residue

methodolegy which is used to analyze a large number of non-fatty
agricultural commodities.

During the above mentioned time period,
over 25,000 samples were analyzed

The following metabolites of pendimethalin
[CL 92,553] have been identified in the tissues and urine of rats.

° the parent [CL 92, 553]

4[(l-ethylpropyl)—-aminoj-2-methyl-3,5-dinitrobenzyl
alcohol [CL 202,347}

4{{l-ethylpropyl)=-amino]-3,5=dinitro-o-toluic acid
{CL 99,900]

ot
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2 3-{2,5-dirztro-3,4-xylidinc-2-pentanol [CL 113,066]

° 4—ff(l—carboxymethyl)propyl}aminol—S.5—dinitro—o-toluic
a-id [CL 113,071]

- {3thyl—2-hydroxvpropyl!aminol-B,S~dinitro—o—toluic
ac”a °L 113,072]

Two addit:onal met.i:~1i.o3 were fclnd in rat urire out
not in rat tissues.

° d-amino-3,5-dinitro-o-toluic a:id (CL 202,078

° 4-[(l-ethyl—B—hydrcxypropyl)amino]—3,5—dinitro—o~toluic
acid [CL 202,3451

The attached table also shows the metabolites of pendimethalin
found in plants. A copy of the technical formulation is also
incluced,

Worker Protection Standards (Re-Entry)

No re-entry interval is required. The use summary
indicates that the pesticide is scil incorporated using either
mechanical means or rainfall.
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Page ) is not 1ncluded in thls copy.

Pages 2 through g are not 1ncluded.,

o

The material not included contains ‘ the following type of
information:

Identity of product inert 1ngred1ents.

"Identlty of product 1mpur1t1es.

Dcscrlptlonrof the product manufacturing procesé.
Description of qudlity control procedures.
Identity of the source of product‘ingredients.
Sales or other‘commercial/finéncial information.
A draft productjlabel.

The product confidential statement of formula.
Information about‘a pendihg registration action.
nFIFRA reglstratlon data.

The document is a dupllcate of page(s) .

4 m SEEN '| R

The document is not responsive to the request.

‘The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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CrUP 1olerance Focé Factor
cern,grain( og) C.1lug 1.0u
cotronseeu (cil) ( 41) G.10v 0.15
scyoeans (cil) (144) G.100 0.92
rotatces(127) 0.100 S5.43
Soranum (147) 0.160 0.03
s€ans,.ry euinle( 10) U.iuv 2,31
ceans, lisa( 11) 0,100 0.1y
sdeans,snap( 12) Q0,100 0.48
r2anUuts(1LS) J.luu 0.30
sunflower (15v) U.1l0v .03
Jorn,sweet( 40) 0.10u l.43
Rice (137) J.U30 C.55

(Pl THRC

U. 730U ng/cay(60kg)

U.lL.lob mg/aay(l.5kqg)
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t.ei
#3/2ay¥ (BUKG)
J. 750U

mg/cay{l.5kg)
0.¢0150
0.00022
0.00138
0.00814a
0.00u05
U.00047
0.30025%
0.00147
0.40054
0.u0U05
U.0uU215
0.00041

% Aul
2,22

AR EE SR RS ELES SRR R RSS2 R 2R X2 R R R R 2 S

VNEUL11£6€EG,TCX Approvea

CRuP
seans( Y) 0.1u0
reas(117) 0.100
wneat (170) J,1luu
Sarlic( ol) U.1luu
unicn(cry culo) (lus) U, 100
vaffiower (141) G.LUU
1Tocmatces (163) u,10U

tiel
v.7350U mg/uay(60Kg)

-
folerance rocé rFactor

2.04
.09
10.30
0.03
J.72
¢.03
2.87

1HRC

0.04ls ng/cay(l.3kg)

©G1739,1623,2275,3G2857,3F2244,4F3042

mg/aay{l..kq}
0.003086
0.00104
U.11554
0.3006GS
0.00107
0.6u005
0.00431

% ALT
5.57
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SURJECT: Teratology. Second Species NData Reguirement.
Pendimethalin Rejistration Standard.

During the data review and compilation of the Pendimethalin
Registration Standard the rabbit teratology study was inadvertantlv
omitted. This rabbit teratoloqgy study, classified as core-minimum,
fulfills the data requirement for a teratology study in a second
species. The data qaps for this study as noted in the table(s) 3
for generic data requirements should therefore be ignored. 1

Reference: FPA Acc. No. 248659

Toxicology Branch NDocument Review #002406
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Subject: Acute Oral LDsp-Rat

Test Compound: AC 92553 Technical

Synonvms: 3,4-xylidine, N-«l-ethylpropyl)-Z,G-dihitro

Accession No.: Not known

MRID No.: 00037471

Testing Facility: Industrial Bio-Test Laboratories, Inc.

Report No.: IPT No. Al373

Testing Period: March-April 1972

Report Submitted to Sponsor:z April 17, 1972

Materials and Methods: Young female rats of the Charles
River strain (COBS) were used as test animals. All animals
were observed for 5 days prior to the initiation of the study
for general health and suitability. Animals were housed in
stock cages and were permitted a standard laboratory diet
plus water ad libitum, except during the 16-hour fast
immediately prior to oral intubation when food was withheld.
selecred groups of 5 female albino rats vere administered the
test material as a 50% (w/v) suspension in corn oil at the
following dose levels 4.5, 6.8, 10.2 and 15.3 grams per
kilograms. All rats were housed individually and observed
for 14 days. Necropsies were performed on all animals dying
intercdurrently and those sacrificed at termination.

Results: Mortality: No animals died at the low dose. Two
animals died in each of the two middle dose levels. All
animals died at the high dose level. All animals dying
generally expired between 6 hours and 2 days after compound
administration.

Observations: Signs observed were hypoactivity,
ruffe¢ fur, diuresis, diarrhea, muscular weakness, yellow
pelts, tremors, emaciation, spasms, pale eyes and alopecia.

Necropsy: Animals that died revealed hemorrhages
in the gastrointestinal tract. No gross pathological
alterarions were noted amonc animals sacrificed at the end of
the l4-day observation periosd.

Conclusion: The ROLD50 in females was calculated
5 be 2.1 grams/kilogram with a standard deviation of 1.28
rams/<ilogram.

w) or

Cateoc-ry of Toxicity: Catsgory 4

Classification: Invalid
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Justification for Classification: Previously reviewed

acute oral LDgg studies (MRID# 00026657) conducted on male
and female rats of the RH Wistar strain and male and female
mice have indicated AOLDS0 levels for rats of about 1250
mg/kg for males and 1050 mg/kg for females. AOLD50 values
for male and female mice were 1620 mg/kg and 1340 mg/kg,
respectively. Even considering strain differences it is our
opinion that the disparity between the results of the pre-
viously reported study (MRID# 00026657) and the value reported
in this study are too diverse to be taken at face value. It
was therefore concluded that the results for this study
(MRID# 00037471) are invalid unless the study is audited and
found acceptable by the Agency.
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Subject: Acute Oral LDgg - Rat

Tast Compound: Prowl Herbicide Technical

Synonyms: 3,4-Xylidine, N-(l-ethylpropyl)-2,6-dinitro-
CL 92,553
Pendimethalin

Accession No.: Not known

MRID No.: #00026657

Test Facility: American Cyanamid

Report No.: A-72-4
Testing Period: June 1, 1972.

Report Submitted to Sponsor: June 1, 1972,

Materials and Methods: Forty (40) male and 20 female

RH Wistar strain albino rats were divided into 4 separate
groups of 10 amd 5 animals per sex per group. All
animals were fasted for 24 hours and were dosed with a
20% w/v corn oil dispersion of the technical product.

Animals were observed for 14 days. All animals received
3 common dose levels of 625, 1250 and 2500 mg/kg.

Females received an additional low dose of 313 mg/kg

and males recieved an additional high dose of 5000 mg/kg.

Results: MALES: Six males in the high-dose group died
within 24 hours accompanied by signs of prostration

and lethargy. The remaining 4 animals died prior to

day l4. Five males died at each of the other dose levels.
At least one recorded death was noted at each of the 2 low
dose levels on day 2. Signs were as previously noted.

Gross necropsy showed survivors to be normal.

Conclusion: The AOLD50Q for males was determined to be
1250 mg/kg with 95% CL of 560 to 2780 mg/kg.

Category of Toxicity for Males: Category 3

Classification: Core-Minimum

Results: FEMALES: At least one death was recorded

in each of the 2 high dosed groups and the low dose
group by the end of the day 2. Signs observed in the
two high dosed sroups of animals were prostration and
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dyspnea. At least one death each was recorded in the
2 low dose groups.
Gross necropsy showed survivors to be normal.

Conclusion: The AOLD 50 for females was determined to
be 1050 mg/kg with 95% CL of 310 to 3610 mg/kg.

Category of Toxicity for Females: Category 3

" Classification: Core-Minimum
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Subject: Acute Oral LDsg - Rat

Test Compound: Prowl Herbicide Technical

Synonyms: 3,4-xylidine,N-(l-ethylpropyl)-
2,6-dinitro

AC1984-79-3
CL 92,553
Pendimethalin

Accession No: Not known

MRID: No. # 00072802

Testing Facility: American Cyanamid

Report No: A-73-133

Testing Period: November 28, 1973

Report Submitted to Sponsor: November 28, 1973

Materials and Methods:

Fifty male albino rats of the RH Wistar strain were divided
into 5 groups of 10 animals per group. Animals were fasted
for 24 hours and were dosed with a 20% w/v corn oil disper-
sion of the technical product. Animals were observed for 14
days. The five doses administered were 313, 625, 1250, 2500

and 5000 mg/kg.
Results:

Signs were observed on day of dosing at the 3 high dose

levels. They were, prostration, diarrhea and diuresis. The
first recorded deaths were between 6-24 hours in the 3 high
dose groups. Nine of 10 animals in the high dose group were

dead by the end of day 2. One animal died in each of the 2
low dose groups.

Gross autopsy was not performed.

Conclusion

The AOLDsy was determined to be 2140 mg/kg with 95% CL of
1330 to 4430 mg/kg.

Category of Toxicity: Category 3

Classification:

Core~Minimum
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Subject: Acute Oral LDgg -~ Mouse

Test Compound: Prowl Herbiszide Technical

Synonyms: :,4-~Xylidine, N-~(l-ethylpropyl)-2,6~-dinitro-
CL 92'553 "
Pendimethalin

Accession No.: Not known

MRID No.: #0002%657

Test Facility: BAmerican Cyanamid

Report No.: A-72-4
Testing Period: June 1, 1972.

Report Submitted to Sponsor: June 1, 1972.

Materials and Methods: Twenty male and 20 female albino
mice (CF-1 strain) were divided into 4 groups of 5 mice
per sex per group. Animals were dosed (apparently in

an unfasted state) with a corn oil dispersion of the
product at a constant volume of 0.5 ml/mouse. Doses
administered were 625, 1250, 2500 and 5000 mg/kg.
Animals were observed for 14 days.

Results: Males: Signs (lethargy) and death were recorded
for all dose groups within 2 days. All animals {(males)
died at the high dose and 3/5 died at 2500 mg/kg. A
gross necropsy was hnot performed.

Femalés: Signs (lethargy) and death were
recorded for the 3 high dose levels within 3 days.
All females died at the 2 high dose levels. No females
died at the low dose. A gross necropsy was not per-
formed. :

Conclusion: Males: Acute oral LDgg with 95% CL is
1620 (860-3070) mg/kg.

Females: Acute oral LDgg with 95% CL is
1340 (950-1880) mg/kg.

Catepgory of Toxicity: Category 3

Classification: Core-Minimum

Al
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Subject: Acute Oral LDsg - Dog

Test Compound: Prowl Herbicide Technical

Synonyms: 3,4-Xylidine, N-(l-ethylpropyl)-2,6-dinitro~
CL 92,553
Pendimethalin

Accession No.: Not known

MRID No.: #00026657

Test Facility: American Cyanamid

Report No.: A-72-4
Testing Period: June 1, 1972.

Report Submitted to Sponsor: June 1, 1972.

Materials and Methods: Four male and 4 female Beagle
dogs were divided into 4 groups of 1 male and 1 female
per dose group. Animals were fasted for 24 hours and
dosed by oral gavage (gelatin capsule) with the technical
product. Doses administered were 625, 1250, 2500 and
5000 mg/kg. Animals were observed for 14 days.

Results: No signs were observed and no animals died.
A necropsy on surviving animals was not performed.

Conclusion: The AOLD50 for either male or female dogs
was greater than 5000 mg/kg.

Category of Toxicity: Category 4

Classification: Core-Minimum




Subject: Acute Dermal LDgg - Rabbit

Test Compound: Prowl Herbicide Technical

Synonyms: 3,4-xylidine,N-(l-ethylpropyl)-
2,6-dinitro

AC1984-79-3
CL 92,553
Pendimethalin

Accession No:z Not known

MRID: No. # 00072802

Testing Facility: American Cyanamid

Report No: A-73-133

Testing Period: November 28, 1973

Report Submitted to Sponsor: November 28, 1973

Materials and Methods:

Ten male albino rabbits were divided into 2 grcups of S
animals per group. An aqueous paste of the product was held
under an impervious cuff in continuous 24-hour contact with
the shaved skin. Two doses were applied 2500 and 5000 mg/kg
and animals were observed for 14 days.

Results: No signs of intoxication were observed. No animals
died while on the study. No edema was observed; however, the
product colored the skin orange and therefore an accurate
assessment of the erythema response was not possible.

A gross autopsy was not performed.

Conclusion: The ADLDgg is greater than 5000 mg/kg.

Category of Toxicity: Category 3

Classification: Core-Minimum.

A%



Subject: Acute Dermal LDgg - Rabbit

Test Compound: Prowl Herbicide Techmnical

Synonyms: 3,4-Xylidine, N-(l-ethylpropyl)—-2,6~dinitro-
CL 92,553
Pendimethalin

Accession No.: Not known

MRID No.: #00026657

Test Facility: American Cyanamid

Report No.: A-72-4
Testing Period: June 1, 1972.

Report Submitted to Sponsor: June 1, 1972,

Materials and Methods: Ten male albino rabbits were
divided into 2 groups of 5 animals each. An aqueous
paste of the product was held under an impervious cuff
in continuous 24-hour contact with the shaved skin of
the rabbit. Animals were observed for 14 days. The two
doses administered were 2500 and 5000 mg/kg.

Results: No signs of intoxication were observed and no
animals died. No edema was observed. Gross autopsy
revealed no readily apparent adverse effects.

The erythema response could not be evaluated
accurately since the product colored the skin yellow.

Conclusion: The ADLDS0 is greater than 5000 mg/kg.

Category of Toxicity: Category 3

Classification: Core-Minimum

UESI‘A"VAMBLE COPY
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Subject: Rabbit Skin Irritation e

Test Compound: Prowl Herbicide Technical

Synonyms: 3,4-xylidine,N-(l~ethylpropyl)-
2,6-dinitro

AC1984-79~3
CL 92,553
Pendimethalin

Accession No: Not known

MRID: No. # 00072802

Testing Facility: American Cyanamid

Report No: A-73-133
Testing Period: November 28, 1973

Report Submitted to Sponsor: November 238, 1973

Materials and Methods:

Six rabbits were administered 500 mg of the product prepared
as an aqueous paste. The paste was held under an impervious
patch in continuous contact with shaved skin for 24 hours.
Animals were observed for 72 hours and scored accordlng to
the method of Draize. .

Results:

Scores for erythema and edema for intact and abraded skin
were zero for all observation periods (See note).

The primary irritation score was zero.
Category of Toxicity: Non-irritating.

Classification: Core-Supplementary

Company Note: It was reported that the erythema response in
the skin irritation test could not be evaluated in every
instance at either the 24~ or the 72-hour reading since the
product colored the skin orange. Therefore, the PIS shown for
the product is the sum of the mean values for erythema at 72
hours and edema at both 24 and 72 hours divided by 3.

Toxicology Branch Comment: Toxicology Branch believes that
sufficient evidence 1is available to determine the skin
irritancy potential of the compound (see also ADLDgg study,
MRID #00072802). Although this study is classified supple-
mentary the study need not be repeated.




Pa

004920

Subject: Skin Irritation = Rabbit

Test Compound: Prowl Herbicide Technical

Synonyms: 3,4-Xylidine, N-(l-ethylpropyl)-2,6-dinitro-
CL 92,553
Pendimethalin

Accession No.: Not known

MRID No.: #00026657

Test Facility: American Cyanamid

Report No.: A-72-4
Testing Period: June 1, 1972.

Report Submitted to Sponsor: June 1, 1972.

Materials and Methods: Six rabbits were administered 500 mg
of the product prepared as an aqueous paste. The paste

was held under an impervious patch in continuous contact
with shaved skin for 24 hours. Skin was both abraded and
intact. Animals were observed for 72 hours and scored
according to the method of Draize.

Results: Since the product colored the rabbit skin
yellow, the erythema response in the skin irritation
test could not be evaluated. No erythema scores were
reported. All recorded scores for edema were zero.
The primary irritation score for edema was zero.

Conclusion: The skin irritation potential can only be
partially determined since erythema scores were not available.
Edema was not obserwved.

Category of Toxicity: May be non-irritating. The product
did not produce edema.

Classification: Core—Supplementary

Comment: See also MRID #00072802 Report No. A-73-133.
See the results of the ADLD50 study and the primary
skin irritation study.

® ® 004026




Subject: Rabbit Eye Irritation Study

Test Compound: Prowl Herbicide Technical

Synonyms: 3,4-xylidine,N-=(l-ethylpropyl)-
2,6-dinitro :

AC1984-79-3
CL 92,553
Pendimethalin

Accession No: Not known

MRID: No. # 00072802

Testing Facility: American Cyanamid

Report No: A~73-133
Testing Period: November 28, 1973

Report Submitted to Sponsor: November 28, 1973

Materials and Methods:

Six rabbits were administered with 100 mg of technical product
into the conjunctival sac of the eye (Draize method and
scoring criteria). Eye irritation scores were recorded for
cornea, iris and conjunctiva at 24, 48 and 72 hours.

Results: Cornea and iris showed no adverse responses. Mean
conjunctival scores at 24 and 48 hours were 2 and 0.3
respectively. One animal showed a conjunctival score of 10
{(maximum mean score is 20) at 24 hours, which was reduced to

2 2t 48 hours. All eyes were clear of irritation at 72 hours.

Conclusion: Technical pendimethalin produces slight irritation
in the unwashed eyes of rabbits.

Category of Toxicity: Category 3

Classification: Core-Minimum
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Subject: Rabbit Eye Irritation Study

Test Compound: Prowl Herbicide Technical

Syncnyms: 3,4-Xylidine, N~(l-ethylpropyl)-2,6-dinitro-
CL 92,553
Pendimethalin

Accession No.: Not known

MRID No.: #00026657

Test Facility: American Cyanamid

Report No.: A-72-4
Testing Period: June 1, 1972,

Report Submitted to Sponsor: June 1, 1972.

Materials and Methods: Six rabbits were administered with
100 mg of technical product into the conjunctival sac of
the eye (Draize method and scoring criteria). Eye
irritation scores were recorded for cornea, iris and
conjunctiva at 24, 48 and 72 hours.

.

. Results: Cornea and iris showed no adverse reaction.
The mean conjunctival score at 24 hours was 1 and
reflected a single score of 6 for 1 rabbit. All other
scores for this parameter were zero at all other time
periods.

Conclusion: The technical material under these test
conditions is minimally irritating in the unwashed eyes
of rabbits. .

Category of Toxicity: Category 3

Classification: Core—-Minimum.

o4
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Subject: Acute Inhalation Study of AC 92,553 in Rats

Test Compound: AC 92,553 Technical (brown crystals).
Note: The technical material is an orange
solid.

Synonyms: 3,4-xylidine, N-(l-ethylpropyl)-2,6~dinitro

Accession No.: Not known

MRID No.: 00073342

Testing Facility: Affiliated Medical Research, Inc.

Contract No.: 122-1968-43

Testing Period: September/October, 1973 (best estimate).

Report Submitted to Sponsor: October 24, 1973

Materials and Methods: A 100 liter dynamic chamber was used
in this study. Room air was monitored by means of a differential
pressure flow meter and a critical orifice previously calibrated.

The Wright Dust Feed mechanism was charged with the
compound as received, hHowever, because of the crystalline
nature of the compound, little of the chemical was delivered
tc the chamber. AC 92,553 was melted and held at a temperature
of 45°C in a water bath and the molten liquid was then passed
through the DeVilbis atomizer. As the liquid was dispersed
into fine droplets, crystals tended to form at the orifice,
even with local heating, giving uneven and intermittent
delivery into the chamber air stream.

A concentration of AC 92,553 was established by dispersing
a 15% suspension of the crystals in water containing 2% Tween
80. The suspension was readily and evenly dispersed by the
Devilibis apparatus to nroduce a dense fog. Concentrations
greater than 15% did not readily pass through the apparatus
and were unsatisfactory.

For animal exposures, the chamber airflow was 7.5
liters/minute and the AC 92,553 suspension was delivered at a
rate of approximately 14.7 ml./min. using compressed air
flowing at a rate of 4 liters/min. at a pressure of 40 psia.
Under these conditions the maximum nominal concentration in
the chamber was calculated to be 320 mg/l 2ver the 4-hour
exposure period. The corresponding concentcation of Tween &0
was calculated to be 39.2 mg/l.

Tive male and 5 female albins rats (157-350 grams) wers
acclimated to laboratory conditions. Animals were individually
housed and provided with food and water ac¢ libitum. Rats
were exposed to the 15% aqueous suspension >f the aerosol fcor

55 s
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4.0 hours. This was the only concentration tested. Animals
were observed during exposure and following exposure for 14
days. Animals at termination were weighed, anesthetized with
chloroform and exsanguinated. Animals were then necropsied
and any gross pathology noted.

Results: All animals showed signs during the exposure period.
Signs observed were irritation, sluggishness, lethargy, hyper-—
excitability and fur staimed yellow. Five males and 4 females
recovered by the end of day 2. No animals died during the
14-day observation period. Gross autopsy revealed two animals
of each sex to have enlarged spleens.

Conclusion: The AILCS0 was greater than 320 mg/liter (ncminal
concentration) for a 15% agueous suspension of the technical
product for a 4-hour exposure in male and female rats.

Category of Toxicity: Category 4

Classification: Core—Minimum
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Registration Standard: Pendimethalin.

Subject: Smoke Imhalation Study in Rats with Cigarette
Tobacco Treated with AC 92,553.

Test Compound: Prowl 3E. (34.4% ai). Sprayed on crops at
rates of 0, 75 and 375 mg/ai/plant.

Fiche/Master ID: 00031974

Accession No.: Not known.

Testing Facility: Food and Drug Research Laboratories, Irc.

Laboratory Report No.: 2935

Testing Period: December 2-23, 1974

Report Submitted to Sponsor: January 6, 1975

EPA Registration No. 241-EUT

DCR-32838:Kocialski:Tox-37:RmB8l6E:CM$#2:557-3710:9/12/83:efs
REVISED-9/14/83 :DCR-32990:T0X~-37:efs
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Protocol:

Three groups of 10 rats (5 male and 5 female) were placed into a 72 liter
exposure chamber and the air flow rate was adjusted to 6 liters per
minute. A cigarette smoking device was attached to the inlet port and
1 smoke was injected at the rate of 30 ml of smoke each 30 secomd intervai.
. Exposure was set for 1 hour. This corresponds to 9 ng/liter interims of
'@:y?\j_, tobacco burned (not including condensable tars). )

~ The rats were exposed 5 days a week for 3 weeks for a total of 15
: < exposures. The test material consisted of threce lots of cigarettes
'\{o)r c’e inpregnated with AC92553 (pendimethalin) at 0, 1X or 5X concemtratiouns.
i { The X refers to cigarettes prepared from lots grown at 0, the recommended
i 3;),\ use level (X) and 5 Cimes this level (5X).
]
i /

1: ‘ 4) Results: - -

0
G,\\ Comprehensive examination of the rats revealed no treatment telat.ed
‘effects on weight gain, hematologic oxr biochemical patameters, or organ
) weights. There were no reported pathological lesions that were test
! chemical related. In both controls and treated rats, there was an
‘\ unexpectedly high incidence of respiratory problems. These Imcluded

\b peribronchial lymphoid tissue and necrotic delres and acute imflammatory
‘Q cells.
. \‘\Q Conclusion: . '
Q Provisionally INVALID. The protocol states that 6 mg per liter smoke from

y

’ cigarette tobacco is the LD50 for a ome hour exposure. However, the test
results state that the cnamber consistantly reached 9 mg/liter and there
were no deaths. This discrepancy must be resolved (for example, by actual
determinations made in the atmosphere). This test might otherwise be
upgraded.
NOTE: Analytical data indicate that the residue of pendemethelin In gmoke
was <0.10 and 1.347 ppm when 79 mg or 375 mg/tobacco plant wers used.

EPA:OTS:BED:TOX:RD BUDD:sb: 10/3/79 X77395
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Registration Standard: Pendimethalin

Subject: 2l-Day Subacute Dermal Toxicity in Rabbits
of AC92,553

Test Compound: AC 92,553 Techrical (Commercial Grade)

Lot No.: AC-1984-79-3
MRID No.: 000266673

Accession No.: Not krown

Testing Facility: Food Drug Reérsearch Laboratories, Inc.
East Orange. New Jersey

Laboratory Report No.: 1613

Testing Period: May-Jure 1973

Report Submitted to Sponsor: August 24, 1973

Materials and Methods: Fifteern male and 15 female New Zealand
white rabbits, weighing betweer 2.5-3.5 kg. were individually
housed in temperature and humidity controlled quarters. A
standard laboratory rabbit chow and tap water were provided
ad libitum.

Approximately 1 day prior to the first application of test
material animals were shaved over approximately 10% of the
body surface. The area of exposure was then abraded in
ore-half the number of animals per sex per group. The test
material was applied by gentle inunction to the intact and
abraded skin of the test animals 5 days per week for 3 weeks.
Exposure was limited to 6 hours each day.

The trunk of each animal was wrapped with a suitable occlusive
dressing to preclude irgestion. Removal of the dressing at
the end of the daily exposure was followed by removal of the
test material with water.

Application sites were examired daily for erythema and edema
and scored using the method of Draize.

The control group consisted of 3 males and 3 females and each
received 2.0 ml/kg of corn oil. The three treated groups

consisted of 4 males and 4 females and each received respectively
250, 500 and 1000 mg/kg of test material.
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Arimals were observed daily for food and water intake,
elimination and behavior. Hematological examinations ircluded,
white blood cell count, white blood cell differential count,
erythrocyte count, hemoglobin and hematocrit. Urine was
tested for acidity, specific gravity, albumin, glucose,
potassium and the presence of blood. Gross and microscopic
pathology was conducted on all surviving animals as well as
any sacrificed irn a moribund condition prior to termiration.
Treated skin sites were described and the entire area removed
and saved in neutral buffered formalin. All organs or
representative samples of organs were likewise preserved in
formalin. Histopathology was conducted only on liver, both
kidneys, treated skin (two sections), untreated skin and all
sites of gross pathology. Processed tissues were cut at 5
microns and stained with B and E stain.

Results and Discussion: Food and water intake was moritored
but not reported. However, body weight gain was generally
comparable between treated groups and the control group
indicating comparable food and water intake for all experi-
mental groups. Values reported for hematology and urinalysis
were comparable between all groups. Limited histopathology
revealed no compound-related systemic effects. Microscopic
examination of skin did, however, reveal slight focal acanthosis
and/or slight hyperkeratosis which were attributed to com-
pound. Gross observations revealed areas of redderning at

the application site that increased in intensity and/cr area
with increased dose. The test compound manijfested a very
slight to a slight edema and a very slight to a well defired
erythema. The irritation was dose responsive. One animal

ir the high dose group died an accidental death.

Conclusion: The techical grade (commercial grade) of active
ingredient produced a slight-to-mild skin irritation unde=
the conditions of the study for the mid and high dose groups.
No erythema or edema was observed at the low dose of 250

mg/kg.

Classification: Core-Minimum. This study is classified as
core minimum irn spite of the following deficiencies - the
absence of clinical chemistry data and the lack of extensive
histopathology, for the following reasons:

O The exposure was extensive and the doses administered
were high at 250, 500 and 1000 mg/kg. There was nro compound-
related histopathology for the liver and kidney ard no observ-
able gross systemic pathology. Since the limited histopathology
data were not adverse, a lack of adverse effect or the usual .
clirnical chemistry parameters monitored, regulated and influencec
by these two organs is suggested.
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o The comparability of body weight gain between groupsoo4026
(am indicator of unspecified systemic toxicity) would seem
to suggest a lack of general systemic toxicity at such high
doses, and therefore a general lack of adverse histopatholo-

gical findings.

o Uriralysis and hematological analysis indicate that
the results were comparable to control values suggesting no
adverse effects on general metabolism and/or hematology.

TOX:=KOCIALSKI:DCR-10632:TOX~30:8/2/83
REVISED-8/5/83:DCR-32863:efs
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Subject: Combination Dietary Feeding/Oral (Capsule) Gavage
Study in Dogs.

Test Compound: 3,4-xylidine, N-(l-ethylpropyl)-2,6 dinitro

Synonyms: CL 92,553
pendimethalin.

Accession No.: Not known.

MRID #: 00106754.

Testing Facility: American Cyanamid Company.

Report No: A-72-4.
Testing Period: April - May, 1972

Report Submitted to Sponsor: June 1, 1972.

Purity of Test Material: 98.7% Technical.

Sample Source Number: AC-2002-43-3.

Materials and Methods: The test article was incorporated
into the diet to give concentrations of 1.25% [0.25 g/kg (250
mg/kg) body weight/day] and 0.625% [0.125 g/kg (125 mg/kg)
body weight/day] and fed at these levels to groups of young
(8-12 months old) beagle dogs, 2 males and 2 females per
group for 16 days. It was noted , however, that during these
16 days the animals were not consuming the diet mixture at
these dose levels. The protocol was therefore modified and
the animals were given the compound orally by gelatin capsule
from day 17 to 30 inclusive. A third dose group of 2 males
and 2 females was added and received 1.0 .g/kg of b.wt. per
day (equivalent to 5% of the diet) by gelatin capsul-: I[or 30
days. For animals receiving the compound by capsule, dosages
were adjusted weekly according to changes in body weight.

All animals were observed for appearance, behavior and morta-
lity. Visual estimates were made of the amount of food
consumed. Body weight change was monitored before and at
periodic intervals during the study. All animals were killed
and subjected to a thorough gross autopsy at the end of the
test period. Liver and kidney weights were recorded and
reported as a percent of body weight. Clinical chemistry
and hematology were monitored prior to feeding of the test
compound, after 2 weeks on study and at termination. Hemato-
legical values determined were for hematocrit, hemoglobin,
toctal WBC, prothrombin time, and WBC differential count.
Clinical chemistry parameters monitored were blood glucose,
plasma urea nitrogen, plasma GOT, and plasma GPT.
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Results: It was reported that the overall appearance and
behavior of both control and treated dogs were good. No dogs
died during the study period. Analysis of the visual estimates
of food consumption data showed no significant interactiomn
between dosage and sex. The data for males and females was
therefore pooled for statistical evaluation. Administration
of the test article by capsule at a dosage of 1.0 gm/kg for
30 days depressed food consumption significantly (p<0.05)
when compared to controls. Administration of the low dose by
food/gavage depressed the food consumption values significantly
(p<0.01) when compared to controls. Depression of food
consumption was also reported for the mid-dose level but the
decreased food intake was not statistically significant when
compared to control values. It was also noted that data were
examined by period (i.e., dietary administration Vvs. capsule).
This analysis revealed that the greatest effects on food
intake occurred when the test article was incor orated into
the diet. This observation coupled with the fact that the
dose of 1.0 g/kg/bw. given by oral gavage had less of an
effect on food intake when given by capsule indicated a
palatability factor with the test article in the diet.
Preliminary analysis of body weight change data indicated mo
significant interaction between dosage and sex. Data for
males and females was therefore pooled fcr statistical
evaluation. During the experimental period the control dogs
gained weight normally. Animals receiving 1.0 g/kg per day
for 30 days showed statistically significant body weight
decreases (p<0.05) at termination. As noted earlier in this
report when the compound was offered in the diet for 16 days
it was not readily accepted. However, when the compound was
encapsulated and administered to these same dogs an overall
improvement im food intake of 49% (low dose group) and 47%
(high dose group) was noted at these levels. A lower but
non-significant body weight change was recorded for the low
dose group at termination. The middle dose group produced

a weight depression at termination that was reported to be
significantly different from controls {p<0.01) as well as

the low dose (p<0.05). It was reported that mean values for
liver and kidmey were greater than the control mean. However
the differences were not significant. Additionally organ to
body weight ratios for liver and kidney showed no log-dose
response increases. Hematocrit, hemogiobin and total WBC
count showed no meaningful changes when pretreatment values
were compared to post-treatment values or when treated

groups were ccmpared to control groups for either males or
females. Values for WBC differential count and prothrombin
time showed no meaningful changes at any time period for anw
dose for - either sex. Examination of clinical chemistry
parameters revealed no biologically meaningful changes.
Necropsy revezled no relevant gross patahology.
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Conclusion: The only apparent effect as defined by the limits
of the experimental design was decreased body weight gain at
all three treatment levels with decreased weight gain noted
with an increased dose. It is noted that the decreased weight
gain at the lower dose levels was due in part or totally to the
unpalatability of the diet. The later administration of compound
by gelatin capsule may also have affected weight gain. The
reason for the loss of weight for this portion of the experiment
therefore remains uncertain. Additionally those animals
receiving the compound by capsule (ie., 1.0 g/kg) did show a
statistically significant weight decrease which was attributed
to the compound.

NOEL: The data do not suggest a NOEL.

Classification: Core—-Suppleamentary.
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Subject: Fourteen (14) Day Feeding Study in Rats and Mice.

Test Compound: 3,4-xylidine, N-(l-ethylpropyl)-2,6 dinitro

Synonyms: CL 92,553
pendimethalin.

Accession No.: Not known.

MRID #: 00106754.

Testing Facility: American Cyahamid Company.

Report No: A-72-4.
Testing Period: April - May, 1972

Report Submitted to Sponsor: June 1, 1972.

Purity of Test Material: 98.7% Technical.

Sample Source Number: AC-2002-43-3.

Purpose: This study was designed to see what effects, if any,
dosages calculated to give as much as an LD50/day to rats

and two LD50s/day to mice had on weight gain and food intake
when administered in the diet.

Materials and Methods: Rats: The product was incorporated
into the diet of rats to give concentrations in the feed of
6400 and 12,800 ppm. This diet was fed to male and female
albino rats for 14 days. Each dose group (including controls)
consisted of 5 males and 5 females per dose group. Food
consumption was nieasured and body weights were determined.
Mortality was recorded. Gross pathology was conducted but nc
histopathology. : :

Results Rats: No animals in the treated groups died and only
one animal in the male control group died. Food consumption
for males decreased 10% and 16% for the low and high dose
groups respectively. Mean weight gain decreased 8% for both
dose groups in males. Females showed decreased food consump-
tion values of 16% and 24% for the low and high dose respec-
tively. Mean weight gain decreased 41% and 64% for the low
and high dose group respectively.

Gross necropsy revealed that the lungs of rats at both
treatment levels were hemorrhagic and the peritoneal fatty
tissue of all treated rats were stained vellow. It was also
reported that it appeared as though the seminal vesicles and
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uteri of several animals at both these levels were greatly
enlarged when compared to control animals.

Materials and Methods: Mice: The product was incorporated
into the diet of mice to give concentrations in the feed of
4000, 8,000 and 16,000 ppm. This diet was fed to female
mice for 14 days. Each dose group (including controls)
consisted of 10 mice per group. Food consumption, body
weight gain and mortality were recorded. Gross pathology
but not histopathology was conducted at terminal sacrifice.

Results: Mice: No animals died. Mean food intake decreased
23% for the low dose and 18% and 30% for the mid and high
dose respectively. Mean body weight gain in the low dose
group was only 60% of controls whereas the mid and high dose
showed actual weight loss of 1.29 and 3.28 grams (note: mean
weight gain for controls was 2.58 grams).

Gross necropsy of female mice fed 16,000 ppm had pale
kidneys and smaller uteri than controls.

Conclusion: Male and female rats and female mice showed
decreased food consumption, decreased weight gain, and no
deaths in the treated groups. The compound appears have a
very low toxicity as defined by the experimental design.

Classification: Rats: Core-Supplementary
Mice: Core—Supplementary

DCR-17985:TOX~-23:Kocialski:Rm820D:557-7395:5/31/83:efs
REVISED-6/3/83:DCR=11391:efs
REVISEN-6/8/83:DCR-11332:efs




Subject: Thirty (30) Day Feeding Study in Rats.

Test Compound: 3,4-xylidine, N-(l-ethylpropyl)-2,86 dinitro

Synonyms: CL 92,553

- pendimethalin.

Accession No.: Not known.

MRID #: 00106754,

Testing Facility: American Cyanamid Company.

Report No: A-72-4.
Testing Period: April - May, 1972

Report Submitted to Sponsor: June 1, 1972.

Purity of Test Material: 98.7% Technical.

Sample Source Number: AC-2002-43-3.

Materials and Methods: The test material was incorporated.
into the diet to give concentrations in feed of 800, 1600
and 3200 ppm. This diet was fed to male and female RH Wistar
. strain albino rats for 30 days. Each dose group (including
controls) consisted of 10 males and 10 females per dose
group. All animals were observed for general appearance,
and survival. Food consumption was measured weekly and body
weights determined bi-weekly. Blood samples were taken for
clinical chemistry from 5 males and 5 females per group at
the time of necropsy. The remaining rats were bled the
following day for hematology studies. Clinical chemistry
parameters monitored were plasma urea nitrogen, glucose and
plasma glutamic-pyruvic transaminase. Hematology parameters
meonitored were hematocrit, hemoglobin, total white blood
cell count, prothrombin time and white cell differential
count (except basophils). Kidney and liver organ weights
(absolute weights) were determined for 5 animals of each sex
from each group. No histopathology was conducted.

Results and Discussion: The general appearance and behavior

of all animals was reported as good. Urine from rats receiving
3200 and 1600 ppm of compound in the diet was reported to be
much darker in color than their respective controls. However,
it was reported that gross autopsy revealed no readily apparent
lesions which were attributable to the ingestion of the
cocmpound. Food intake for treated males and females was
ccmparable on a statistical and numerical basis when compared
to the control group. It is interesting to note however,

004026
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that whereas males showed large percentage (and absolute)
weight gains in all groups, females in all groups (including
controls) showed absolute weight decreases at the end of 30
days when animals were compared to their initial weights.
Mean liver and kidney weight values in males (5 animals per

group) were comparable to controls for all doses. Mean
liver and kidney weight for females were comparable between
treated (800 ppm and 1600 ppm) and controls. Liver weight

in the high dose female group was however, statistically
significantly increased at the p<0.05 level. However, due

to the small sample size the value is difficult to interpret.
Kidney values in the high dose female group were comparable
to controls. It is noted however, that liver weights for
females and males were somewhat raised over control values

in treated groups. A dose response did not appear evident.
Relative percent increases noted for males with increasing
dose for liver were 7.5, 22 and 12.7%; for females 24, 18

and 29% with the last value being statistically significantly
increased. Hematocrit, hemoglobin and total WBC- count for
males and females were comparable to control values. Pro-
thrombin time and white blood cell differential counts for
both sexes appeared comparable to controls (and within normal
limits as stated by the company). Clinical chemistry values
for plasma urea nitrogen and plasma GPT in males and females
were comparable to controls for all dose levels. Glucose
values for females were comparable between treated and con-
trols. Glucose values in the high dose male group were
statistically significantly increased (p<0.05). This statis-
tically significant increase may not have been biologically
me~aningful due to the sample sizs and/or stress of handling.

Conclusion: No f£irm conclusions can be drawn from the study.
However, based upon the parameters monitored and the experi-
mental design the study gives some suggestive evidence that
the compound may have a low toxicity.

NOEL: The data suggests a NOEL of 1600 ppm.

Classification: Core-Supplementary.
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Supject: Thirty (30) Day Feeding Study In Mice.

Test Compound: 3,4~-xyiidine, N-(l-ethylpropyl}-2,6 dinitro

Svnonyms: CL 92,3553

pendimethalin.

Accession No.: Not known.

MRID #: 00106754.

Testing Facility: American Cyanamid Company.

Report No: A-72-4.
Testing Period: April - May, 1972

Report Submitted to Sponsor: June 1, 1372.

Purity of Test Material: 98.7% Technical.

Sample Source Number: AC-2002-43-3,

Materials and Methods: The test material was incorporated
into the diet to give concentrations in the feed of 500,
1000 and 2000 ppm. This diet was fed to male and female
CF-1 strain albino mice for 30 days. Each dose group
(including controls) consisted of 10 males and 10 females
per dose group. All animals were observed for general
appearance and survival. Fcod cgnsumpticn was measured
weekly and body weights determined bi-wee<ly. Clinical
chemistry and hematology were not monitered. <Zidney and
liver organ weights (amsolute weights) were dezermined for 5
animals of each sex frcm each group. No aistcpathology was
conducted. Gross pathology was conducted on ezch of 5 animals
per sex per dose.

Results and Discussion: The general appearanc= and behavior
of all animals was reported as gcod. Urine fr-m mice Ffed
1000 and 2000 ppm was much carker in colcr than respective
control animals. However, it was reporte< that gross autopsy
revealed no readily apparent lesions whicna werz attributable
to the ingestion of the compound. Food consumntion for both
sexes in all dose groups was comparable ¢n a statistical and
numerical basis to controls. Mean weight gain for both sexes

for all dose grours was numerically similar arnZ nc* statisticzl’ly

significant from contrecls. “ean kidney weight “or males and
females was not statisticallv significan:c *rom <ontrols.
However, values reported for 1000 znd 2007 -pm wWere lower.

Liver weignts for sSoth sexes were ~<nlv stz-=is-izally
sizniZicantly decr=zasec at z=—~=2 1,35 szm izsa.  However, evan

N
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though values for all treated groups were lower than control
group for both sexess at all doses the reported values between
dose groups were similar. A dose response was not observed.
One mortality was recorded, and that was in the mid-dose

female zroup.

Conclusion: No f£irm conclusions can be drawn from the study.
However, based upom the parameters monitored and the experimental
design the study gives some suggestive evidence that the
compound may have a low toxicity.

NOEL: The data swggests a NOEL of 2000 ppm.

Classification: Core~-Supplementary.
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Registration Standard: Pendimethalin

Subject: The Effect on Mammary Glands of a Ninety-Day Male
Rat Feedimg Study with Acc. 92,3553.

Test Compound: AC 92,553 (Technical)

Fiche/Master ID: 00059469

Accession No.: Not known

Testing Facility: Pharmacopathics Research Laboratories,
Inc., Laurel, Maryland.

Laboratory Report No.: Not known

Testing Period: January - April, 1973

Report Submitted to Sponsor: June 1, 1973

Batch or Lot No.: Lot No. 1984-79-3

Materials and Methods: A total of 40 weanling male Sprague-=
Dawley rats were quarantined at the test facility for 2 weeks,
then randomly distributed into 2 groups of 20 animals each.
All animals were housed in individual suspended wire cages

and kept in a room controlled for temperature, humidity and
air change. Water was available ad libitum. One group of 20
animals (control group) was fed a standard laboratory diet.
The second group of 20 animals werxe £ed the same diet mixed
with AC 92,553 at a concentration of 2500 ppm for the first

6 weeks and 5000 ppm for the las+ 7 weeks. The diets were
prepared fresh weekly and available ad libitum. Mixing of

AC 92,553 into the diet was achieved with a twin-shell blender.
All animals were weighed weekly for the first six weeks and
bi-weekly thereafter. After 60 days, 5 male rats from each
group were sacrificed and given a very thorough gross and
histologic examination of mammary tissue. At the conclusion
of this study the survivors received a similar examination.

Results: All animals survived the experiment. Body weights
between the treated group and the control group were comparable.
Gross necropsy revealed no remarkable differences betweern
the two groups. Histopathology of the mammary glands showed
no remarkable differences between the 2 groups.

The following table reveals the varicus degrees of
hyperplastic activity recorded :In mammarv gland tissue for
the two groups.
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Treated

33

(47]

-
Control

Normal Histology 27
Minimal Hyperplasia 16
Moderate Hyperplasia 20
Marked Hyperplasia .

(exhibiting secretory

activity)
Total No. of Glands Examined 69

67

Conclusion: No adverse findings were revealed in male mammary

glands under the test conditions.

Classification: Core-Supplementary.

DCR-32849:Kocialski:TOX-37:CM#2:Rm816E:557-3710:2/12/83:efs
REVISED-9/14/83:DCR~32990:TOX~37:efs
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Registration Standard: Pendimethalin -

Subject: A Three Month Oral Dose Range Study of The
Effects of AC 92,553 Upon Mammary Tissue of Male Rats.

Test Compound: AC 92,553 (Technical)}

Fiche/Master ID: 00059468

Accession No.: Not known

Testing Facility: Bio/dynamics, Inc.
East Millstone, N.J.

Laboratory Report No.: 73R-869

Testing Period: March-June 1973

Report Submitted to Sponsor: September 14, 1973

Lot Nos. Tested: AC2031-106
AC2031-120
AC2233-5
AC2233-28

Materials and Methods: A total of 150 weanling male Long-
Evans rats were obtained from the Blue Spruce Farms of
Altamount, New York. Twenty-five litters, each containing a
minimum of six males, were divided among 6 experimental groups
with one male of each litter assigned to each group utilizing
a table of random numbers. Each group consisted of 25 males
with each male in a group having a brother assigned to each

of the other groups. Animals were housed individually and

had free access to water and the standard laboratory diet.

The experimental diet with the appropriate amounts of compound
were mixed and presented weekly. The standard laboratory

feed without the test compound added served as the control
diet. Dose levels administered in the treated diet were as
follows:

Group Dose Level (mg/kg/diet)
1 0
2 25
3 50
4 100
5 500
6 25600 (5000)*

* dose level was increased from week 3-1:.
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Animals were observed daily for physical appearance
signs of local or systemic toxicity, pharmacologic effects or
mortality. Body weights and food consumption were examined
once pretest, weekly and terminally (after fasting).
Immediately prior to study initiation the animals ranged
between 153-160 grams in weight.

All animals were subject to a gross necropsy and all
animals were sacrificed using chloroform.

The following tissues were fixed:

Adrenals (2) Mammary glands (four sec-
Aorta tions, two from each side
Bone marrow. sternal of the abdominal region)
(differential count) Nerve (peripheral)
Brain Pancreas
Eye Pituitary
Gonad Salivary gland
Heart (with coronary Skeletal muscle
vessels) Skin
Intestine Spinal cord
colon Spleen
duodenum Stomach
ileum Thyroid
Kidney Urinary bladder (including
Liver neck)
Lung gross lesions
Lymph node (mesenteric) tissue masses

Only mammary glands were examined histologically from 10
rats per group. Two sections from each side of the abdominal
region were examined.

Mammary glands were stained with hematoxylin and eosin.
Eyes and testes were preserved in Bouin's solution and all
other tissues fixed in 10% buffered neutral formalin.

Compcund treated groups were compared to controls by the
F-test and Student's t-test.

Results: No effects on mortality or symptomatology were
observed. Reduced body weights from controls were observed
in the high dose group at 4, 8 and 13 weeks. The decreases
were statistically significant (P <0.05). Decreased body
weights were observed as a trend in nearly all groups. Food
consumption was comparable to cortrols for all dose groups at
all time intervals with two exceptions. Food consumption was
statistically signficantly decreased at 500 and 2500 (5000)
ppm at week 13 (P <0.05).

[BEST AVAILABLE GOPY | N4
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The summary of incidence of mammary gland tissue and
related histologic changes was as follows:

Group
Histologic Findings I II IIT v v Vi

No identificable mammary .

gland tissue 38 29 31 36 33 39
Mammary gland tissue

within normal

histological limits 1 9 7 4 5 0
Cystic and degenerating

changes of mammary

gland tissue 0 2 0 0 1 0
Cystic, degenerating

and inflammatory

changes of mammary

gland tissue 0 0 1 0 1 1
Total number of sections
examined 39 40 39 40 40 40

Histopathologic examination of mammary gland tissue
failed to reveal identifiable mammary gland in the majority
of the sections from each group. * "The mammary gland tissue
detected in some animals was considered within normal histo-
logical limits with considerable variation in the quantity
of gland and secretory activity. A few glands exhibited
cystic and degenerative changes with or without associated
inflammation.

The incidence of mammary gland tissue with normal
histology within the defined sections was greater in 4 of
the 5 dose groups than in the control group. The highest
incidence occurred in the lowest dose group, Wwith a sugges-
tion of decreased incidence with increased dose levels.

Mammary gland tissue was not detected in the highest dose
group animals, with the exception of one section of one animal
that exhibited cystic degenerative changes. In addition, the
incidence of the cystic degenerative changes was restricted to
the dose groups and nct detected in the control group.

The incidence and morphology of the mammary gland tissue,
as well as that of the cystic degenerative chances of the gland,

were considered not unlike tnat detected in untreated laboratory

gland and the morpholocical variations together with the occa-
sional cystic glands in the tested animals were considered
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fortuitous findings unrelated to the administration of AC
92,553 under conditions of this study.”

Classification: Supplementary
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Registration Standard: Pandimethalin.

Subject: Three-month Interim Report. A 3 and 24 Month Oral
Toxicity and Carcinogenicity Study of Compound AC 92,553 in
Rats.

Test Compound: AC 92,553 Technical [3.4-xylidine.N—(1-
ethylpropyl)—-2,6 dinitrol :

Fiche/Master ID: 00059468

Accession No: Not given.

Testing Facility: Bio/dynamics Inc.

Laboratory Report No.: 72R-~74§

Report Submitted to Sponsor: August 21, 1974

Batch or Lot Nos. AC 2031-10
AC 1913-82
AC 1913-50
AC 1913-95

Materials and Methods: Three huadred (300) male and 300

female weanling Long—-Evans rats having a mean weight of 140
grams for males and 123 grams for females were obtained from
the Blue Spruce Farms of Altamount, New York. Animals were
housed individually in raised wire mesh cages and had free
access to fecod and water. .

The test material was supplied as a pre-mix containing
50,000 ppm (5.0%) of active ingredient. The test material
was mixed with standard laboratory chow which served as the
vehicle and the control feed. The diet was prepared fresh weekly.
Animals were divided into 3 groups of 60 males and 60
females per group as follows:

Grou Bose (ppm)
I (control 0
II (control) 2
III {low dose) 100
IV (mid-dose) 300
(V) (high cacse) 2500 "raised to 5000 on day 35%.
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Animals were observed daily for physical appearance
signs of local or systemic toxicity pharmacological effects
or mortality. Body weights and food consumption were measured
weekly beginning one week prior to study initiation.

Five rats/sex from each control group and 10 rats/sex
from each dose group were sacrificed at 90 days. The animals
to be used for hematology and clinical chemistry were sacrificed
using ether. Chloroform was used to sacrifice the remaining
animals.

Clinical studies were conducted on 3 rats of each sex in
each control group and 6 rats of each sex in each dose group.
The parameters monitored at 90 days were:

Hematology: Clotting time, hemoglobin, hematocrit, RBC,
total and differential leucocytes, and erythrocyte morphology.

Clinical Chemistry: SGPT, AP, fasting blood sugar, and BUN.

Urinalysis: Gross appearance, protein, glucose, pH, refractive
index, ketones, bilirubin and occult blood.

The following organs in all groups were weighed, heart,
kidneys, liver (fresh weight), thyroid (after fixation) as
well as any gross lesion observed Iluring necropsy.

Microscopic examination was made on all tissues taken
from all the control and high dose animals and selected
tissues {(kidneys, liver, lung, heart and mammary gland) from
all low and mid-dose animals.

The following tissues were fixed for histopathologic
examination.

Adrenals : Lymph node (mesenteric)
Aorta Mammary gland
Bone marrow {sternum) 2ancreas
Brain (2 sections) Pituitary )
Gonad Salivary gland
Heart (with coronary Prostate
vessels) Spinal cord (thoracic)
Eye (with optic nerve) Skin
Intestine Spleen
colon Stomach {fundic, pyloric)
duodenum Thyroids
ileum Jrinary bladder (with neck)
Kidneys Jterus
Liver Skeletal ruscle with nerve
Lung Any unusual tissue or lesion

The eyes were fixed in Bouin's solution and the rest of
the tissues in 10% bu=fered neutral Zormalin. Tissues were
stained with hemateoxvlin and =srosin.

e T R OPY | .
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Statistical analysis was carried out on body weights,
food consumption, hematology and clinical chemistry parameters,
organ weights and organ/body weight ratios were analyzed.
'All dose groups were compared to the combined control group.

Results: Mean body weights for all males in the high dose group
were statistically significantly lower (p <0.01) than controls
at weeks 5, 11 and 13. Mean body weights for all male animals
receiving 100 and 500 ppm of test compound in the diet were
comparable to controls. Mean food consumption was comparable
between the treated groups and controls. Mean body weights
for all females in the dose group were statistically signifi-
cantly lower (p <0.01) in the high dose group at weeks 5 and
13. Food consumption during these two time periods and dose
level was comparable to the control group. Body weights and
food consumption was generally comparable to controls at all
other dose levels and time periods.

There were no spontaneous deaths reported for any group,
at 90 days.

Signs observed in treated animals were not considered to
be treatment related, and were also observed in control animals.

. Values reported for hematology in males showed no
statistically significant differences from controls. However
a decreased clotting was observed with an increased dose.
Values reported for females revealed no biologically meaningful
changes with the exception of deoreased clotting time with
increased dose. Comparison of male and female cletting times
with doses administered were as follows:

Clotting Time (Seconds)
Mean Values andéd (S.D.)

Dose {ppm) Males Females
Control 240 (155) 130 (15)
100 165 (41) 155 (44)
500 150 (42) 155 (44)
2500*= 120 (37 130 (40)*
(5000)

*p <0.05

8]
€3

**raised to 5000 on Zay
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Clinical chemistry values for alkaline phosphatase in
treated males and females were statistically significantly
lower than control values. However, in neither case was a
log~dose response evident. Blood sugar values were not
statistically significantly increased over control values for
males or females. However, values were notably higher with
increased dose for both sexes. '

Values for pH and refractive index were comparable to
controls for both males and females.

Terminal body weights for males were comparable or higher
in treated groups when compared to controls.

Statistically significant increases in absolute organ
weights or crgan to body weight ratios were as follows:

MALES
Absolute Organ Weights
Dose (ppm) 100 500 2500 (5000)

Organ
liver * * *x
kidney ' *
heart
thyroid | *

Organ/Body Wt. Ratio

liver ' * *x

kidney *

heart

thyroid *
*p <0.05

**pn <0,01

NOTE: Terminal body weights for these sacrificed animals
were comparable between treatec¢ and control groups.
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It is noted here that the mean organ/body weight ratio
for thyroid and liver in males was (1) substantially above
the control values and (2) showed an apparent dose related
increase in weight for all doses administered.

' Statistically significant increases. in abslute organ
weights annd organ/body weight ratios were as noted below for
females. :

FEMALES
Absolute Organ Weights
Dose (ppm) 100 500 2500 (5000)

Organ

liver **.
kidney

heart

thyroid

Organ/Body Wt. Ratio

liver * * **
kidney . * -
heart k] % R = *
thyroid

* p <0.05
** n <0.01

It is noted here that the terminal body weights for
these sacrificed females at 100 and 2500 (5000) ppm were 8-10
grams lower than the combined values for controls but were
not statistically significantly lower. However the terminal
body weight at 500 ppm was 20 grams lower than the combined
value for controls and was statistically significant.

Thyroid organ/body weight ratio though not statistically
significant showed numerical increases at 100 and 2500 (5000)
ppm with both increases being greater than controls and the
high dose level being greater *“han the grcup receiving the
low dose.

Necropsy examinations as noted previously, were ccnducted
and specified tissues wer= preserved in fixative for histological

g1
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processing. All the specified tissues from the control and
high dose groups and kidney, liver., lung, heart and mammary
gland tissues from the low and mid dose groups were examined.

Gross and microscopic- examination of selected organs and
tissues revealed no remarkable differences between groups
with one exception. Hyperplasia of mammary gland tissue
occurred in varying degrees in male animals in all groups with
the incidence and degree of hyperplasia considered to be
remarkable. (NOTE: A separate 90-day feeding study was
conducted to determine the effects of the test compound on
male mammary glands. The study produced results which were
not remarkable. See MRID #00059469. Pharmacopathics Research
Lab, report submitted June 1, 1973 to sponsor.)

Discussion: Food consumption 3in all treated groups was
comparable to control groups for all animals. Body weight
gain was decreased only in the high dose group for both sexes
at S5, 11 and 13 weeks. Decreased body weight in the high
dose group without a concurrent decrease in food consumption
indicated that the decreased hody weight was the likely result
of compound ingestion and not Zecreased food intake. The
high dose is therefore considered a maximum tolerated dose.

Separately however, it - is noted that the body weights of
tae 10 animals per sex per dose in the female group were
noticeably lower in the low dose (100 ppm) and high dose
group but were statistically lower only in the mid-dose (500
ppm} group. These decreased body weights may explain the
statistically significant increases observed in the female
organ to body weight ratios particularly since neither gross
or microscopic pathology suppor+ed the organ to body weight
changes.

Terminal body wzights for males showed values which were
higher or equal to control valies. Organ to body weight
ratios were higher for liver arc 500 and 2500 (5000) ppm,
kidney and thyroid in the high dose. However, microscopic
examination of these tissues produced no changes which could
support the organ to body weight ratios. The significance of
these changes in males therefors remains uncertain.

Blocd glucose levels were raised in treated groups but
values were not significant. These elevated levels may reflect
a combination of the stress of =andling, of compound ingestion
and ether adminis=zration.

It was also interesting tz note that clotting time
decreased in males and females with increased dose. A readily
available specula=icn for this -bservation is not proffered.

Alkaline phcsphatase _evel)s were decreased significantly
in —oth sexes for all treazed croups. However, a log-dose
response was not coserved and ~:merical values were within

2
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very narrow limits regardless of dose. The decreased AP values
do not appear to be biologically meaningful.

Hyperplasia of mammary gland tissue was observed in male
animals receiving compound when values were compared to
controls. However differences between dose levels were not
considered remarkable. Nonetheless a separate 90 day
feeding study was conducted to determine the effects of the
test compound on male mammary glands. The 90-day study
produced results which were not remarkable. (Reference MRID
$00059469. Pharmacopathics Research Lab, report submitted
June 1, 1973 to sponsor.)

NOEL: (Provisional) 500 ppm

LEL: 2500(5000) ppm HCT. Decreased body weight based on mean
of €60 animals per sex per dose.

Classification: Supplementary.

This study was classified as supplementary because in
the initial 5-6 months of the study a high purity grade of
test substance was utilized. The later months of this study
utilized a technical or commercial grade of substance.
Nitrosamines were present in the commercial grade but not in
the high purity grade. Thus the animals were not exposed to
the potential carcinogens during critical periods of growth
and development, and were not exposed to the manufacturing
impurities ofthe technical material.
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Fiche/Master ID Number Not Available: The 2-Year Chronic

Feeding/ Oncogenic Rat Study was not included in the bibliog-
raphy. The MRID number was therefore not available. The
study has been previously reviewed and judged to be INVALID.

Registration Standard: Pendimethalin

Subject: Two year Chronic Feeding and Oncogenic Study

Test Compound: Technical AC92553 and High Purity AC 92,553

Fiche/Master ID: Not Available

Accession No: 112849

Testing Facility: Bio/dynamics Inc.

Project No.: 72R-746

Testing Period: Not Available

Report Submitted to Spomsor: August 21, 1974

This 2 year rat chronic feeding/oncogenicity study has not

been found to be supportive of the registration of pendimethalin.

The study has been judged to te INVALID. The documentation
which supports this conclusicn is attached. The documents
are referenced by subject/title as follows:

1. Prowl, N—(l—ethylpropyl)-3,4,;dimethyl-Z,G—dinitro
benzenamine, also CL 92533 and AC 92553. American Cyan-
amid, Herbicide. Review by Reto Engler dated February
22, 197s.

2. Toxicology Branch Response to Prowl -(Pendimethalin)

Audit of Rat and Mouse Oncogenicity Studies and Assignment

of Core Classification to these Studies. Review by John
Doherty dated November 27, 1981.

3. EPA Reg. No. 241-243. Raz Chronic Feeding/Oncogenesis
study and Mouse Oncogenesis Study with Pendimethalin
Review by John Doherty dated April 13, 1983.

4. Prowl Herbicide, 24-month Oral Toxicity and Carcinogenicity

Stuév in Rats, Statistical Evaluation. Review by Bertram
Litt dated April 13, 198:Z.
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rowl, Se(l=ethyiproepel)=1, - Heethvl=2 b-dinitro DATE: 27227175 @

benzennine, 1lso CLOoh5 Y e A 12551, “peerirean
Cyanamid, Uerbloide.
T3

4
Product Manager

Pesticide Petition and requusted tolerancea:

SF1556 <. 'sa1s67 " . 561580

0.1 ppm in corn grain 0.1 ppm 1n cotton seed 0.1 ppm in soy baan; gQu
forage, and fodder, - v foras, and hay Wy
and cotton seed . . ::'7'-. . 47 ¢
Registration: Prowl 4E 241—EXP-X - K

."'.'
Previous Petiuionat 4G 1451 0.1 ppu in corn 3raiu, forage snd foddnr

Chemical Formula: . Fﬁz

- : -'": "-,-‘
N 'r“ N 3 :
Formulation: -
PROVL 4E Herbicide : .
Active Ingredient: ‘ U S X/ . B
PROWL Technical : R ‘49,2 LA
3 S

Inczea: vv ' R ‘(44,3 real)

‘PA Form 1320.4 (Rav, §-72) '
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INGREDIENT INFORMATTON 1 NOT INCLUDED ; t

‘\

Comment i .t qum‘lur:inn:::

Registrat faa:The poareat companed has a very low toxicity, butr the tﬁquﬁ'-

formulnciun contnaq a high perceatage of '_-‘.-f}‘!?,
and also is {rritating to the skin. therefote éﬁi»ihqa

requests that the sisnal worl be changed to "nangggv and -that the . l;“}!i§§§?-:

side panel warnings be extended to include "causes eye and skin
irricacion™. The firast aid statmenc also must be changed because
with benzend containing formulations vomiting should NOT be induced.

Tolerances: Prowl, N-(l-ethylpropyl)-2,3,-dimethyl-2,6,-dinitro-
benzenamine has a very low toxicity. In long-term studies, reproducdon =
studies and 90~day studies the Nel for rats, mice, and dogs was at 3
least 500 ppm. At the next higher dose (5000 ppm) toxic effects wars .. A2s%
marginal, showing slight depressions of weight gains, increased liver e
weight, etc, but no severe toxic signs, Other considerations getmitting.'
the requested tolerances of 0.1 ppm on corn. cotton aeed, and soy beans
can be toxicologically supported, .

Toxicological Evaluation:

Some of these tests were previously reviewed, Dr. R. Schmide, PP#

1451, but expecially long term studies had only interim reports at A el
that time. ) . ’ - _f.:‘
Acute tests: Oral LDg, male rat - 1250(560-2780) mg/kgl prostration and

0223 LDgq female rats 1050(310-3610) mg/k lethargy -
Ofal LDsg dog (f.and m)>3580 mg/kg A
Oral LDsg male mouse  1620(860-3070) mg/kg) le:hargy
Oral LDgg female mouse 1340(950-1880) mg/k :
Deml LDgg male rabbic >5000 mg/kg

Skin irritation: (rabbit) no irtttarion (score 0), 0.5 g/application.

Eye irritatfon: (rabbit) no irritation (transient conjunctivitis in
. one rabbit at 24 h,, 0.1 g/eye) :

30-day feeding studies with rats and micei rats vers fed 800, ..

1600 and 3200ppm and mice 500, 1000 and 2000 ppm (10 m and 10 f per
level). Plasma glucose for male rats at 32008 ppm was slightly higher
than controls. argan weights (livers and kidneys) were sometimes - .
statistically different (p<0.05) but the effects were neither dose related
nor consistent (liver-wiights increased for- rats, decreased for mice).

- ,. . . M.
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1.0 r/kg/d1y. At the lower lose
capsule at the high doses by gelarin capsules ouly,

the changes were very minor.

the norm.

Acute studies with 4FE formulation:

+ vere exposed to 0.125, 0,25 and ;
trr the diet for two weeks ;hen by gelat1n¢:
Food consumtlion
was slightly affected by the treatment, and thus weight gains. but

LDgg male rats 3380(2810-4070) mg/kg.
to the skin (score 5 on a scale of 8; Draize score).

Inhalation study: Ratas were expoaed to the technical compound at a s~
nominal concentration of 320 mg/l for 4 hours,
effects other than irritability and sluggishness were observed.

21-day dermal study: (technical and 4E formulation) Rabbits were treated :
daily for 6 houra, 5 days per weck for 3 weckas,
was applied at levels of 250, 500 and 1000 mg/kg and the formulation was
applied at 0.5, 1.0, and 2.0 ml/kg.
(vehicle) without technicil compound,
the treated animals., The animals exposed to the technical product

showed only slight or no signs c¢f edema and erythema. The animala trested -
with formulation showed slight to moderate erythema and ddema but less
so than the vehicle treated cont>ola which shoved moderate to severe

reactions.

18-month carcinogenicity studies im micet

The formulation was 1rr1tat1n;
The formulation 2

No death or adverse

The technical product

Controls recaified sham formulation
Mo systemic toxicity was noted in,

N.J.) Mice (Charles River CD-1) were exposed to 100, 500, and 2500 ppm
tech, 'product, . After 8 weeks the 2500 ppm group was expé%ed to 5200

ppp. There were 150 mice per group.
females were significantly lower througout the emperiment;
was not related to lessened food intake, .
adrenal/body weights (males and fcmales) were higher at the high-dose
level, so were thyroids and thyroid/bady weights.
in these tissues was apparent.

pathology and carcinomaa"

AN

The mean body weights of high-dose
thiz effect
Adrenal weights (males) and

Ro histopathology
Hematology was normal {in all groups.
Clinical chemistry, including ChE was normal with the exception of an
elevated biddd glucose level in one female exposed to 100 ppm

(no dose response). Histopathological examination showved no remarkable

Other parameters such as organ weights, ?.23":
hematology, and clinical blood chemistry showed no deviations from ¥

(Bio~dynamice, East Milestone.*,‘

o
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90-day and 2-year studfes [ oot Rats (Long-fvaus) were exposed to

100, 500, and 2500 (5000 atrer b weeks) ppm via diet. 120 rats were
used per group, 20 were sacritfced for the 90-day study. The mean
body weights were lower for both exes in the high-dose group starting
with the 5th week. llematolovy was unremarkable. At 90 days the alk.
phosphatase levels for high and medium males and all females were T
slightly depressed.This effect was not noted at 24 moaths. Fluctultiong;
in ChE levels were noted but were not dose related nor were the 155
differences extreme. The liver weights for males and females wers A &
significancly higher (p<0.01) at the high-dose level at 90 days. At .

the lower level the significance of any effect was less (p<0.05) and ‘E?j % L
not consistent. After 24 months the effect on liver weights percisttdf!' Rz s
at the high level but at the lower levels no effects were noted. B AR g Ko
There was also a hepatocyte hypertrophy and hyperplasia noted at the fszﬁﬁf
high leviél after 2 years. No increase in tumor or cancer incidence _ ~*\-a-
was note at any feeding level, R . RS RN 4

Tl tee
Effects on male mammary glands after 90-feeding; 20 weanling rats '?&5’

YA |
(Sprague-Dawley) were fed 2500 ppm for 6 weeks and 5000 ppm thereaftcr.“%ﬁg -
The mammary glands were examined histologically. The appearance of the ...
glands was unremarkable, without any.pigna of hyperplasia (Pharmacopathics. RN

Res,) . :

e

N p—
B-generation reproduction study in rats (Long-Evans): 10 males and '? :
20 femnles per gencration. The animals were exposed via diet to 500 -
and 5000 ppm of techn. material. The parenta Fp were mated three
times. The second generation was selected from the F;. group; they 1
were mated twice to produce the F24 and Fyp, litters. Each of these ook
litter groups were mated once to produee the F3,and Fqy,' litters. The
most flagrant evidence of toxicity at the high-dose was the decreased =
mean weight of pups at 21 days and a slight possibility of lesaened : R
survival rate of pups to 21 days. Ths.investigator, therefore, removed
rhe high-dose diet from lactating females until pups were weaned to
avoid these minor effects. Considering the minimally toxic effects,
this would really not have been necessary. The two F3 generations were
investigated for abnormalities. No significant abnormalities were found :
in treated groups (small or missing testicles were observed in 4 of
243 offsprings; about 120 males).

[/

90-day feeding tests with dopat The feeding levels were 62.5 mg/kg/day
(2500 ppm) 250, and 1000 mg/kg/day. The two highar doses were administered
with gelatin capsules. 8 dogs were uaed per-level. The effects noted s
vere weight losses in two.6f the middle-doee-group and in'6 of the dogs

in the high-dose group. lematology was normal, Clinical chemiatry . }
values were also normal with one elevated BUN valué at the high-dose level.
Tissues examined grossly and microacopically did not show auy pa:h31031c11

changes, ) , ~ : Do

CRESTAALABLECORT) - B8 oo

'I~.7z % w
R B %g :
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Dominant fethal test irati: Feh roup consiste 5 weanling male
rats. -hey were exponed tor 1 davs to 500 and pm viip diet and
for 8 woesfes. Thes ’

then mated once a weck to virgin females? The’females

were sacrificed on the 13th .lar ot pregnancy. The nukber of pregnancics,.

corpora lutea, imnlantation sitey, live fetuses and resoprtion sites

and treated animals.

Teratol ogy Study (rats, Charles River): 20 animals per group were dotd'

with 500 and 1000 mg/kg/day orally (intubation) on day 6 to 15 of
gsestation. No teratogenic effect was noted., At the high dose 2 fmla
died and fetal body weights were slightly reduced.

/

Reto Engler, Rh.D./
Toxicology Branch

Registration Division

cc: Branch Reading File
REngler:zirt 2/22/75
Initial G.R. Whitmore .

G. E. Whitmore initisled . . ¢ ,
drafe 2/21/75 " #22. €. ul; DR .-

b
were determined. There were no remarkable differences between controls ')
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W : UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

- WASHINGTON, D.C. 20460

MEMORANDUM

. Y - i~y OFFICE OF
DATE: Y] 2 1 1Gél PESTICIDES AND TOXIC SUBSTANCES

SUBJECT: Toxicology Branch Response to PROWL (Pendimethalin) Audit of Rat
and Mouse Oncogenicity Studies and Assignment of Core Classification

to these Studies. _
TOX Chem Nof 45488
; . \
FROM: John Doherty i, }7 /135, Q&
Toxicology Branch/HED: (T5-769) ‘Qt
e f :

T0: Robert J. Taylor, PM #25
Registration Division (TS-767)

Background: .

The registrant previously submi tted rat and mouse oncogenic studies and
these were reviewed by Dr. R. Engler (see Engler memo dated 2/22/175
concarning pesticide petitions 5G1556, 5G1567, and 5G1580). No Core
assignment was made at the time this revies was conducted. Dr. Adrian Gross
requested that these studies be audited and Mr. Larry Chitlik visited the
Bio/dynamics Laborator: for that purpose.

The rat chronic feeding and oncogenic stydy and the mouse oncogenic study
have been rereviewed in terms of the results of the audit and for assignment
of Core classificaticn, and for their suitability in meeting EPA's
requirement for oncogenic testing.

The identification of the chronic feeding/oncogenesis studies under
consideration for this chemicail are as follows:

1. An 18-month carcinogenicity study of AC 92,553 in mice.
Bio/dynamics, Project No. 728-747, April 2, 1974,

2. A three and twenty-four month oral toxicity and carcinogenicity study
of AC 92,553 in rats.

3io/dynamics, Inc., ?roject No. 72R-746, August 21, 1974.
Conclusions: .
The studies are Invalid and additional oncogenic testing is required to
support registrations and petitions for the use of pendimethalin. Any future

oncogenic study must use the commerical grade of pendimethalin.

The assignment of an Invaiid classification is based on the fcllowing:

;
4
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In the imitial 5-6 months of the studies {both rat and mouse), a

"high purity” grade of test substance was utilized. The later months
of these studies utilized a technical or commercial grade of substance.
Ni trosamines were present in the commercial grade but not in the

"high purity” grade. Thus, the animals were not exposed to the
potential carcinogens during the critical periods of growth and
development. (See H. L. Avallone memo dated 5/12/80 regarding the
laboratory audit.) '

There was no data submitted for either of these studies which presented
the gross necropsy findings for all of the animals inspected. Thus

it could not be determined if gross lesions were followed up
histologically in an acceptable manner.

For both the rat and mouse studies, only a very limited number of rats
or mice were scheduled to be given a *complete” histopathological
examination. For example, only 10 rats/sex/dose and only 15 mice/sex
/dose were examined. Moreover, all of these animals were survivors
and no rats or mice dying while on the study were examined histo-
logically. In the rat study, the audit revealed that only 5 of 10
randomly selected animals had complete sets of slides--even though
these animals were reported to have complete sets of slides. In the
mouse study, although examinaticn of 15 amimals was called for,
inspection of Appendix D of the final report indicates that only as
few as 3-4 adrenals were actually examined. For other tissues, only
10-11 were actually examined. Numerqus masses and lesions grossly
observed in other animals were not followed up by histological
examination.

The failure to examine animals which died while on study prevents an
avaluation as to whether or not the test chemical caused an earlier
development of neoplasms. '

NOTE: Items 2 and 3 might possibly be _corrected by submission of the
raw data and appropriate_tabTes made for the gross necropsy observations
and by extensive ngggrg_tiog_ggq__examinaﬁon of additional slides.

‘However . item 1 is a deficiency that cannot be corrected in this

manner.

New oncacenic studies will be required to support future registrations
and tolerances for this chemical in which the increased incremental
exposure and/or risk js judged to be significant.

OPP -HED:TOX: J.DOHERTY:sb 11/10/811 £73713 #mb
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: m 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% g WASHINGTON, D.C. 20460
"¢ saot®”
MEMORANDUM Am ! 3
TO: Robert J. Taylor, Product Manager #25 resticioes AND YORIC SUBSTANCES

Registration Division (TS-767)

THRU: . William L. Burnam, Acting Branch Chief
Toxicology Branch
Hazard Evaluation Division (TS-769)

SUBJECT: EPA Reg. No. 241-243. Rat Chronic Feeding/Oncogenesis
Study and Mouse Oncogenesis Study with Pendimethalin.

TQX/Chem.'No. 454BB
( D
Background:

The rat chronic feeding/oncogenesis study and the mouse
oncogenesis study with the herbicide Pendimethalin were
rereviewed by Toxicology Branch (TB) and determined to be
Invalid (see J. Doherty review dated 11/27/81). 1In an effort
to upgrade the rat study, the registrant (American Cyanamid
Company) did an extensive repreparation of slides for most
remaining tissues and submitted the results of the microscopic
analysis. The reanalysis of the rat study data were reviewed
by TB and several problems were indicated (see J. Doherty review
dated 11/3/82). These problems included: 1. assignment of
a NOEL for lesions which occur in the liver; 2. possible
oncogenic response in the bladder of males; and 3. possible
oncogenic response in the uterus.

Before the memo (dated 11/3/82) listing the problems
associated with the rat study was sent to Registration Division,
the American Cyanamid Company Toxicologist met with EPA
(date of meeting: June 16, 1982) and several of the problems
related to the rat study were discussed. The registrant
prepared this response to these problems and included a
defense for acceptability of the mouse oncogenesis study.

NOTE: Refer to EPA Acc. No. 248792.

Recommendations and Comments:

1. TB has considered the registrants comments regarding
the acceprapility of the mouse study and maintains its
previous conclusion that insufficient histological
examination of the tzissue precludes accepting this study
for registration purcoses.

o
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TB recommends that a second oncogenicity study in
mice be conducted and submitted.

An acceptable oncogenic study im mice is critical
for the registration purposes of Pendimethalin because
of the oncogenic questions raised in the rat study.

TB does not consider the 3 problems indicated above with
the rat chronic feeding/oncogenesis study to be resolved.
For example, the study does not show a NOEL for adverse
effects in the liver. The registrant provided some
explanation for the occurrence of fatty liver, but the low
dose group showed higher incidences of fatty liver plus
periportalg hepatocyte hypertrophy amd ground glass
cytoplasmic change relative to the controls. In addition
the registrant has not provided an acceptable defense
that the uterine and bladder tumors are not related to
the presence of the test material in the diet.

TB reccmmends that a second rat study be initiated, N
conducted and submitted for review.

The test material for the second set of rat and
mouse oncogenesis studies must be the technical material
which will be used for making the various formulations
of PROWL.

TB statistician has reviewed the statistical report
submitted by the registrant (see B. Litt memo dated March
31, 1983) and dces not concur with the appropriateness of
the methods used. TB statistician has concluded that the
experiment demonstrates a statistically significant
oncogenic effect in the high dose test group. Because
of problems associated with the execution of the experiment
{changes in dose and test material), the biological
significance of the apparent positive oncogenic response
is undefinaple. Additional testing is recommended to
resolve th:s possible oncogenic effect of pendimethalin.

: ylule
Jéhn D.<{Doherty, Ph.D.
Topxicolegy Branch

BEST AVAHLABLE gOPY | Fazard Evaluation Division _ (TS-769)

OPP:HED:TOX:J.OCHERTY:sb 3/31/83 X73713 Rm 814 imZ6
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& WASHINGTON, D.C. 20460
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MEMORANDUM AR 13 1983

OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES

March 31, 1983

TO: John Doherty and Td Budd
Toxicology Branch, HED {Ts-769)

SUBJECT: PROWL Herbicide, 24-month Oral Toxicity and
Carcinogenicity Study in Rats, Statistical Evaluation

The basi¢ design of this study has been compromised first
by the alteration of dose levels tested and secondly by the ..
change in the test substance from the pure form fed for the
first six months to a nitrosamine mixture used in the manufactured
product. While the latter compound is probably a more suitable
substance for test, the most significant exposure may {or may
' not be) during the first six months of the study. If an
important result were observed it is not clear how one would
draw inferences about either the pure or the impure compound.

The only tumor data which suggests a statistically
significant increase over the control rgte is the incidence of
Endometrial Adenocarcinoma of the uterus. As this is a late
forming tumor there is no scientific basis for the use of life-
table analysis. 1In fact the most striking alternative for
testing seems to be the high dose effect:

Fisher's Exact Test

Control] - 3/55—2 (C+100+500) vs 5000; p~.003
= 10/209

Controls = 2/55 C vs 5000; p~.007
100 ppm - 4/50 | 100 ws 5000; p~.ll
500 ppm - 1/49 J 500 vs 5000; p~.007
5000 ppm 9/49
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The one-sided significance test for determinimg that there
may be an increased rate in the 5000 ppm group compared to all
other groups (combined) according to the continuity corrected
X2 statistic yields a P <.002; Fisher's Exact Test indicates
P~ .003. Pair-wise comparison of high dose witn either control
or mid-dose by Fisher's Exact Test P~.007. Other types of .
tests of these data may be misleading because almost all of the
tumors were detected at terminal kill and because of the spacing
of the study doses.

Any effect attributed to this compound at other tumor-
sites must rely on dose-weighted trends which will overestimate
the significance levels because of the low incidence of the
observed data and the 5 and 10 fold differences between dosage
at 100, 500 and 5000 ppm diets.

As a result of the foregoing it seems that there may be an
observed increase in the terminal incidence of uterine
adenocarcinoma at the high dose of 5000 ppm. It is not clear -
how this of observation should be interpreted due to the changes -
in the study chemical added to the diet.

“Bertram Litt, Statistician
Toxicology Branch
Hazard Evaluation Division
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