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The new submission from American cYananid contains several studies- :
that indicate that the production of thyroid follicular cell tumors in rats

can probably ba attributed to the disruption of the thyroid—pitaitary .
hormonal balance. i :

Additionally the previously subnitted rat and rabbit developmental
toxicity studies have been reevaluated at the reqnest ot the RfD/Peer_,
Review committee. It was concluded that‘
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"The rat developmental toxicity study is supplementary and,
thus, - does - not 8&atisfy the guideline requirement (83-3).
However, this study in conjunction with the rabbit developmental
toxicity study can be used to satisfy the guideline requirement

© (83~3). In order that the rabbit developmental toxicity be

considered to be acceptable, individual litter data (fetal
alterations) and historical control data must be submitted.

However, if these data are mnot submitted, a confirmatory

developmental tox:.c:.t:y study in ra;bblts wzll have to be

~ conducted.”

II.

REQUESTED ACTION: ‘

- Under a cover letter dated February 1994, Zareen Ahmed, of
the American Cyanamid Company, has submitted the following
studies for evaluation and reconsideration by HED's Peer Review

" Committee on Carc:.nogenesis in arriving at the appropriate

Category for carcinogens. It is American Cyanamid's belief that
pendimethalin should be classified as a Category D ({not
classifiable as to human carcinogenicity) carcinogen rather than
a Category C (possible human carcinogen). The new studies were
submitted to demonstrate that the formation of follicular cell
tumors of the rat thyroid was induced by a gecendary mechanism
resulting from adm;n:.stratlon of excessxvely high d:.etary levels
of pend:.methalln‘

~
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o 56-Day Thyro:Ld Function. Study in Albino Rats with AC

92,553; American Cyanam:.d Company Study No. L-~2366;
, Toxlcology Report No. AX 93-1; May 28 1993, (MRID
:  43135001) . , ' o

o 92 -Day Thyro:.d Function Study in Albino Rats with AC

~ 92,553; American-Cyanamid Company Study No. T-0270;
Toxicology Report No. AX 91-1: August 5, 1991, (MRID
43135002). (This study was submitted on September 16,
1991 and reviewed by the Peer Review Committee, (Page

.9 of the Committee. Report}), but no MRID No. was
received. °‘IL is being resubmitted just in orxder to.
.Qb.tﬂ;n_LMBID..NQ...L .

o 14—Day Intrat.hyro:.dal Metabolz.sm Study - in Male Rats»
with AC 92,553; University of Massachusetts Medical
School, Division of Endocrinology, Experiment No. UM-
92-03-01; American Cyanamid Company Protocol No.. 971-
- 92-107; Aprll 16, 1993, (MRID 43135003) '

o'  Effect of. Ingest:.on of AC92,553 on B:le.ary Excretion
" and Hepatic Metabolism of Thyrox:l.ne, Univers:.ty of
" Massachusetts = Medical School, - Division = of
 Endocrinology, Experiment No. UH-SZ-—O&-OI,; American.
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(‘:yanamld Company Protocol No. 971-92-107; April 1s,
1993, (MRID 43135004)

AC 92, 553 Lot No. AC 5213-72a): Sa.lmnella/Mamalzan-
Microsome Plate Incorporation Assay (Ames Test) and
 Escherichia coli WP2 urvA Reverse Mutation Assay with
.a Confirmatory Assay. Microbiological Associates,
Inc., Study No. TD847.501114; American Cyanamid
Company Protocol No. 971-93-117; December 3, 1993, :
(MRID 43177801). - o ' e

Bacterial/Microsome Reverse Mutation (Ames) Test on AC

92,553 (Lot No. AC 5042-52F); American Cyanamid
Company Report GTOX Vol.” 5, No. 6; March 3, 1988;

April 26, 1993 (reformatted) Protocol No. 971-92 107 ;-

April 16, 1993, (MRID 43135005). :

AC 92,553: ‘salmonella/Mammalian-Microsome Plate
Incorpora.t:.on Assay ({Ames Test) and Escherichia coli .
WP2 urvA Reverse Mutation Assay with a Confirmatory
‘Assay. Mlcroblologlcal Associates, Inc., Study No.
TC892.501114; American Cyanamid Company Protocol MNo.,
971-93-101; May 5, 1993, (MRID 43135006). :

AC 92,553: Detection of Smgle Strand Breaks, DNA/DNA
and DNA/Protein Cross Links in Rat Testicular DNA by
Alkaline Elution. Microbiological Associates, - Inc.,
Study. No. - TC724.396; 2merican Cyanamid- Company
Protocol No. 971-92~124; May 5, 1993, MRID 43135007}.

CHO/HGPRT Mammalian Cell Forward Gene Hutat:.on Assay. ;
AC 92, 553 (Lot 5042-37D). Study PH-314-AC-002-85.
Pharmakon Research Intergational, Waverly, PA.
October 26, 1985; Apr11 23, 1993 (refozmatted). (MRID.
43177802) . e .

.. Teratology Study inm Rats: AC 92,553 Pinal Heport. Report
No. 362-155. Hazleton Laboratories America, Inc. Vienna.
: VE. August 17, 1979. (MRID 00025752).

Teratology Study in Rabbits: AC 92,553 Final Report.
Report No. 362-163. Hazleton Laboratories America. Inc.
Vienna, VA. May 11, 1981. (MRID 00117444). -
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-III.

RESULTS :

A. Tﬁyxoid Carcinogenesis (New Studies) v'

o 56-Day Thyroid Function Study (MRID #431350-01)

In a special 56-day feeding study to determine thyroid
function (MRID 43135001), groups of 65-70 (5-15 per sacrifice
time) male Crl:CD(SD) rats were treated at dose levels of 0, 500
or 5000 ppm (0, 31 or 292 mg/kg/day) of AC 92,558

(pendmethal:.n, 92.6%, Lot #AC5213-72A) in the diet for 28 days
A recovery period of up to 28 days was employed.

There were no deaths or clinical signs of toxicity during or'

‘after the treatment period at elther dose. At 500 ppm there

were decreased total T, (38%), (25%) and total free T, (28%) .
and increased percent free T, (13% increased fo]’.}.:.cular cell’
height (40%) and decreased area occupz.ed by colloid (51%} during
treatment. At 5000 ppm, body weight "(8%), body we:.gh\ga

(29%) and food consumption (15%) were decreased compared to-

- controls during the treatment period. Thyroid changes during

- follicu

treatment with 5000 ppm included: increased absolute (15%) and
relative thyroid weight (23%); decreased total T, ('74%}, total
T, (25%), TF (36%), total freg T '(40%), anc? [*4’1]-T to
transthyretrin bzndlng, 1§1 creased percent free T, (117%? percent
free T, (26%) and T to albumin b.tndmg, ‘increased

iar cell he:.ght (7 %) and decreased area occupled by
colloid (45%); ultrastructural- thyroid changes were cons:.stent
with mild to moderate TSH stimulation except  for the
accumulation of dense-bodies in the cytoplasm. which may be

reaction products of AC 92,553. Most parameters were reversible

after treatment subsided except for a slight decreased body-

' -NOII- could nat b. dotomin.d

weight compared to controls (7%} at 5000 ppm. There were no
changes in TSH, .total free T, or diameter of follicle cells. The
LOEL was 500 Dpm (31~n¢mg?m based on thyroid effects. The

The study is c:::.-mzaontm and does not hy itgself

’satzsfy the’ gm.delme requirement for a series 85-1 metabolism
 study.

. 0

-In a spec:.al 14-day feedlng study to determ:.ne “thyroid
function (MRID 43135003}, AC 92 553 (Pendimethalin, 92.6%, Lot
#AC5213-72A) was administered in the diet to groups of 10 male
Crl:CD(SD) rats- at dose 1levels -of ¢, 100 or 5000 ppm

' _(correspond:.ng to 0, 10 or 500 mg/kg/day)

At 5000 ppm AC 92, 533 for. 14 days, TSH was increased and T, and

T, were decreased. No treatment gelated effects were observed'

for r‘r3 levels, thyroid we:.ght,_ ir uptake in MIT, DIT or g .

4



There was a significant increase of 13lI uptake by the thyroid of
rats in the 5000 ppm group and an increase in incorporation of
I in T3. - Total T and,T levels in the thyroid were not
affected Dy treatment at 5000 ppm. The LOEL is 5,000 ppm (500
mg/kg/day) based on thyroid effects. The NOEL is 100 ppm (10
mg/kg/day) . - L ‘ ‘ 3 :
The study is Core-Supplementary and does not by itself
satisfy the guideline requirement for a series 85-1 metabolism
study. ' ' :

o. Biliary Excretion and Hepatic Metabolism (MRID #431350-04)

In a second special l4-day feeding study to determine
biliary excretion and  hepatic metabolism, AC 92,553
(pendimethalin, 92.98%, Lot #AC6539-77a) was administered to
groups of 10 male Crl:CD(SD) rats at dose levels of 0, 100 or
5,000 ppm (corresponding to 0, 10 or 500 mg/kg/day). ,

Ingestion of 5000 ppm produced decreases in serum T, and T, with
a compensatory increase in TSH. Also increased were_liver
weight, bile flow and cumulative biliary excretionm of 125 I-T
.with a slight increase in T,~-glucuronytransferase activity
detected by generation of 1251-'}:‘4 glucuronide fromi?® 1- in
yitro by hepatic microsomes. The increase in enzyme activity
was also demonstrated in vive by a significant incdrease - in
biliary excretion of 1251-’T4—g1u¢uronide. The LOEL is 5,000 ppm
(500 mg/kg/day) based on thyroid effects. The NOEL is 100 ppm
(10 mg/kg/day). S o c -

- This special mechanistic study is Core-gupplementary. The
study was not designed to satisfy any guideline requirement.
©  CHO/HGPRT Mammalian Cell Forward Gepe Mutation Assav (MRID
_ In a forward mutation study at i:hé HGPRT locus in Chinese .
hamster ovary CHO-K1-BH4 cells in culture, cells were exposed to
 Pendimethalin at concentratiomns of 1, 5, 7.5, 10, 20, 30, 40 and
" 50 png/mI in the absence of an exogenous metabolic activation
system-and to 10, 25, 50, 75, 100, 125, 150 and 175 ug/ml in the
presence of an exogenous metabolic activation system (S9-mix).
Preparations for metabolic activation were made from Aroclor
1254 induced male Sprague-Dawley rat liver. The test material-
was delivered in DMSO. _ L , ‘ '

Cytotoxicity was unacceptably high at 30, 40 and 50 ng/ml in the
absence of S9 mix and at 125, 150 and 175 pg/ml with S9 mix;
therefore, mutagenicity was not ' evaluated at - these
_concentrations. A yellow precipitate was seen at concentrations
250 pg/ml. Positive, negative and vehicle control values were
appropriate. There was no evidence of induced mutant colonles

5 .
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over background eithor with or without 89 mix at any
concentration evaluated in this study.

This study is classified as an acceptablé study It
satisfies the guideline requirement for an in m;x_o_ mammalian
. cell gene mutat:.on assay

In a Salmonella/microsome plate incorporation assay and in
an Escherichia coli WP2(uvrA) reverse mutation assay (MRID
- $431350-06), strains TA98, TAl100, TAl1535, TAl537, TA1l538 and
WP2 (uvrd) were exposed to Pendimethalin at concentrations of
50, 100, 250, 500 and 750 upg/plate without exogenous metabolic
activation and to the same concentrations plus an additional
concentration of 25 ' ug/plate  with. exogenous metabolic
activation. A confirmatory assay tested concentrations of 25,
50, 100, 250, 500 and 750 ug/plate both with and without S9 mix.
Preparations. for metabolic activation were made ‘from Aroclor
1254 induced male Sprague-Dawley rat l:.vers.- The test mater:.al
- was delivered in DMSO. N

No cytotox:.cz.ty was seen at any concentration tested up to 5000
ug/plate. The upper concentration tested was limited by
solubility of the test material. Positive and vehicle control
- values were appropriate. No evidence of a mutagenic responss

was seen at any dou in any atxa:l.n w:!.t:h or w:lthaut 89 nix in
a:l.th.:r: assay. _ -

This study is class;fled as an acceptable study Tt.
satisfies the guldelme requirements for a gene mutatxon study
(84-2(a)} - : o

. .In-a Salmanolla/mcrosome plate morporation and dzsk
assay and in an Escherichia coli WP2(uvrA) reverse mutation’
assay (MRID #431350-05), strains TA98, TA100, TA1535, TAl537,
- and WP2:(uvrA) were exposed to Pendimethalin at concentrations of
50, 158, 500, 1581 and 5000 ug/plate ox 1000 pg/paper
dlsk/plate, with and without exogenoue metabolic. activation.

. Preparations for metabolic activation were made from Aroclox

1254 induced male rat: hvers., The test: material was deh.vered
J.n DMSO. , _ )

Cytotox::.c:l.ty determmat:.ons were not. made cr d:.scussed in- thls
- study. The highest concentration was limited by solubility (a
precipitate was seen at 1581 and 5000 ng/plate}. Positive and
vehlcle controls were appropriate. There was 0o .vidmc. o£
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induced mutant colonies over background vehicle control values
at any concentration of Pendimethalin tested in sny strain with
or without 89 mix. - ' . :

This study is élassified as an acceptable study. It
satisfies the guideline requirements for a gene mutation study
(84-2(a)) S : ;

-o i » s » .A 'V )

Assay (MRID 43177801)

, In ‘a Salmopella/microsome plate incorporation assay and in
an Escherichia coli WP2(uvrA) reverse mutation assay (MRID
#431778-01), strains TA98, TA100, TA1535, TAl1537, TA1538 and
WP2 (uvrad)  were exposed to Pendimethalin at concentrations of 25,
S0, 100, 250, 500 and 750 ug/plate, with and without exogenous
metabolic activation. Preparations for metabolic activation
were made from Aroclor 1254 induced male Sprague-Dawley rat
"livers. The test material was delivered in DMSO.

No cytotoxicity was seen at any concentration of Pendimethalin
' tested. The upper concentration was limited by test material
solubility (a precipitate was observed at concentrations of 750
ug/plate and above). Positive and vehicle control values were
' appropriate. There was no evidence of an increass number of
mutant colonies over solvent control values at any concentration
of Pendimethalin tested, either with or without 89 mix.

This sﬁudy is classified as an acceptable study. It

satisfies the guideline requirements for a gene mutation study
(84-2(a})) - ' ’ . ' - .

A .. In a forward mutation study at the HGPRT locus in Chinese
hamster ovary CHO-K1-BH4 cells in culture, cells were exposed to
Pendimethalin at concentrations of 1, 5, 7.5, 10, 20, 30, 40 and
50 pg/ml in. the absence of an exogenous metabollic activation
system and to 10, 25, 50, 75, 100, 125, 150 and 175 pg/ml in the
presence of an exogenous metabolic activation system (S9-mix).
Preparations for metabolic activation were made from Aroclor
1254 induced male Sprague-Dawley rat liver. The test ‘material
 was delivered in DMSO. - , :

Cytotoxicity was unacceptably high at 30, 40 and 50 pg/ml in the
absence of 89 mix and at 125, 150 and 175 pg/ml with S9 mix;
therefore, mutagenicity was not evaluated at  these

concentrations. A yellow precipitate was seen at -concentrations

-
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250 ug/ml. Positive, negative and vehicle control values were
approprlate There was no evidence of induced mutant colonies
over background  either with or withorut 89 mix at any
concentzation evaluated in this study.

. This study is c1a551f1ed as an acceptable study. It

satisfies the guideline requirement for an in m_tm mammalian
cell gene mutation assay

- B. Developmental 'I'oxicity (Previously Suhﬁ.{tt:ad Studies) .

o Qral Teratology Study in Ratg: AC 92,5853 Final Report (MRID

00025752 :

. Pendimethalin (94.2% a.i. ) was adm:.m.stered in corn oil to
groups of 30 mated Sprague-Dawley CD strain rats by gavage at
daily Vdose levels "of 0, 125, 250, or 5000 mg/kg/day from
gestation day 6 through 15 (MRID 00025752). Females were
observed for s:.gns of toxicity, and body weights were measured
during gestatlon. Animals were sacrificed on gestation day 21
and reproductive observations were made and uteri were examined
for live fetuses and intra-uterine deaths. ' Fetuses were

weighed, sexed, and exam:.ned for external, v:Lsceral and skeletal
alterations.

There were no maternal or developmental effects noted at any
dose level tested, and based on these results, the NOELs for
developmental and utoml texicity ars 2500 ng/kg/day (highest
dose tested). _ ,

, This study should be cI’assified as Supplementary and used
in conjunction with- the rabbit developmental toxicity study
(MRID 00117444) to satisfy guideline requirement §83-3. It is

not upgradable because an adequate dose range may not have been' _'
tested.

00117444}

Pendimethalin was administered in corn oil to groups of 20
artificially inseminated New. Zealand White strain rabbits by
. gavage at dose levels of 0, 15, 30, or 60 mg/kg/day from
- gestation day 6 through 18 (MRID 00117444). " . Females were
observed for signs of toxicity; and body weights were measured
- during gestation. Animals were sacrificed on gestat;.on day 29
and reproductive observations were made and uteri were examined
for live fetuses and intra-uterine deaths. Fetuses were

- weighed, sexed, and examined for external, v:.sceral and skeletal
alterations. :

No maternal toxicity was reported at’ d’o:oj <60 nglkclda.yv
(highest dose ‘tested). However, the range-finding study

8
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indicated that doses :> 125 mg/kg/day were associated with
increased mortality (3/5, 5/5 and 4/5 in the 125, 250, and 500
mg/kg/day, respectively compared with 0/5 in the control group).
A slight increase in the mean incidence of skeletal anomalies in
the mid- and high-dose groups which consisted of findings of
less than twelve pairs of ribs (0/111, 1/118 and 4/107 fetuses
in the control, mid-, and high-dose groups, respectively, not
statigstically significant) and/or missing or incompletely

~ossified vertebrae (0/111, 1/118 and 7/107 - fetuses in the

control, mid and high dose groups, respectively). No individual
litter data or historical control data were available in the
report to support a conclusion regarding the significance of

these alterations. A dovolopmontal toxicity NOEL could not be
determined from this study. _ :

‘This study does not satisfy §83-3 guideline requlrements
for a rabbit developmental tox1c1ty study and should be
classified as Supplementary. It is upgradable pending receipt
of individual litter data (fetal alteratlons) _and hlstorlcal
control data.

A. Mutagenicity

HED indicated in the Cancer Peer Review Document for
pendlmethalln that “...three acceptable tests meet the initial .
testing. requlrements for mutagem.czt;y testing in the three
categories of gene mutations, structural chromosomal aberrations
and other genotoxic. Effects. ' The positive Salmonella results
indicate that pendmethalin has genotox:l.c activity. An assay
for germ cell effects or interaction is required to follow-up .
the Salmonella results.” The Sponsor has supplied studies in
germ cells, the CHO/HGPRT assay and the alkaline elution assay. -
The tests were negative for genotoxicity in mammalian cells..
The alkaline. elution assay specifically tests for poss:.ble,
frame-shift mutations and base-pair substitutions. There is

“only minor concern with respect to the potential mutagenic:.ty of

' pendimethalin based.on the negative results obtained in these

tests toget:her with the negative results obtained in a battery. .
of mutagenmlty tests (WMLWLIB
Salmonella). ,

B. '.'l'hm:oia c:xcinoqcno-is |

~ In the Cancer Peer Revxew document on the potenti.al
carcinogenicity of pendmethalln, the Committee provided three
factors that must be addressed in order te determine whether the
thyroid tumors associated with administration of pendimethalin
could be attributed to disruption of the thyroid-pituitary
hormonal balance. These factors are discussed below with
respect to pend:.methal:.n.



‘ Consideration of whether the. thyr01d tumors associated with

administration of pendimethalin can be attributed to disruption
- of -the thyroid-pituitary hormonal balance. (In addressing this
factor, the Policy states, six indicators should be considered.)

a.

Goitrogenic activity in vivo:

Thyroid follicular cell hypertrophy was observed in
males (only sex tested) in the 92-day thyroid function
study and in the 2-year rat Study No. 2. In the 2-year rat
study No. 1 there was increased pigmentation of the
follicular cells and discolored colloid of the thyroid in
males and females. There was decreased colloid in the
follicles in males (only sex tested) in the 2-year rat
Study No. 2. 'I'hyro:.d follicular cell hyperplasia was
observed in rats in the 2-year chronic/carcinogenicity
feeding Study No. 1 (bot:h sexes) and Study No. 2. There
was a dose-related increase in absolute and relative
thyroid weight in males (only sex tested) in the 92-day
hormonal meéchanism study.. In both 2-year rat studies (Na.
1 and 2), there was alseo increased absolute an/or relative
thyroid weight (males and females when tested) . There werea
also s:.gm.flcant increases in the absolute and/or relative

thyroid weight in the chronic/ carcinogenicity mouse Study
No. 1. .

In a newly submitted 56-day thyroid function study
(only males tested), there were increased absolute and’
relative thyroid weights. There were histologic changes in
the thyroid:  increased follicular cell height, the area of
the follicles occupied by’ colloid was decreased and the
diameter of the thyroid follicles was decreased. The
ultrastructural: - changes (numerous:. distended rough

‘endoplastic reticulum, prominent Golgi - apparatuses

associated with small granules, numercus colloid droplets
and large mitochondria} in the thyroid were stated to be°

. indicative of a mild to moderate TSH stimulation. The

majority of these parameter tended to be revers:ble after
the 28 day recovery per:.od.

Clinical chemistry changes (e.g., reduced thyroi& hormonc
a.nd increased TSH serum concentratxons) T

. In the 92-day hozmonal mechanism study, were
significantly elevated in males (only sex tes‘:ed) and TSH
was sz.gnlflcantly decreased. ‘In the 2-year rat study Nc..

-2, there was an increase in TSH in males (only sex tested),

but T, and 'T, levels were qulte variable.‘

10



'a primary goitrogen and the increase in
‘attributed to a secondary effect resultz.ng from an increase

- In the 56-day thyro:.d function study, T; and T, were
decreased durlng the 28-day treatment perlod. In a l4-day
intrathyroidal metabolism study TSH was increased and T,
and T, were decreased.

Specific evidence of reduced hormone synthesis (eg. .
inhibited iodine uptake) or increased thyroid hormone
clearance (eg., enhance'd biliary excretion):

In the l4-day intra t:hyro:.dal metabolism study, the:ie
were decreases in T, and T,, and increases in TSH and *

uptake by the thyroid._ Pendimethalin did not affect the
organofication of 131y or the percentagd’?! I
incorporated into T; . monoiodotyrosine (MIT) or -
diiodotyrosine (DIT). Pendimethalin, therefore, does not
appear to affect ‘the synthesis of thyroid hormones or
iodine metabolism. Pendimethalin is not cogs:.dered to be

it uptake is

in serum TSH .

In a. 14-day b:.llary excretlon study, pendimethalig
caused decreases in serum T, and T, and an increase in TSH. "
There was increased liver vgzght, %11e flow and cumulative
biliary excretion of glucuron:xde which was
attributed to T —glucuronytrans%erase activity. ° There was
also a decrease in T, b:.nding to its specific transport

"~ - protein (transthyretm) in the 56-day thyroid function

study. The increased metabolic clearance of T, and

. enhanced biliary excretion of T, and T -glucuronlde all
_contrlbute to t:he ‘decrease m thyro:.d hormones.

'Evz.dence of progresszon (eg. i hypertrophy/hype‘rplasia,:

nodular hyperplasza - neopla51a) :

There is poss:.ble ev:.dence of progresszon in both 2~
year rat studies based on increases in hypertrophy and/or
yirrplas:.a and adenomas of the thyro:.d follicular cells.
e is no evidence of progress:.on to malignancy. Only

hypertrophy was apparent in the 92-day rat study and the.

56-day’ thyrcud function study

Revars:.blllty of lesions after exposure is temnated- B

In the 56-day thyro:.d function study, pendimethalm

_ was administered to male rats for 28 days, followed by a

28-day recovery period. After the end of 28 days, T, and
T, were decreased, TSH increased and hypertrophy of
follicular cells was observed. After the 28 day recovery

- period, hypertrophy. of the follicular cells reversed, and
Ty, Ty a.nd TSH returned to levels comparable to controls.

11
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£. SAR to other thyroid tumofigens:

Pendimethalin is structurally related to trifluralin
- and oryzalin with reservations noted in the SAR section of
the Cancer Peer Review document.

Based on the overall judgment of the six indicators in

Factor I, it may be concluded that there is sufficient

. evidence that the thyroid tumors in the rat associated with

" administration of pendimethalin may be due to a disruption
in the thyro:x.d—pltu:.tary status.

EACTOR IL

Conszderat:.on of the extent to which genotoxz.c:.ty may account
for the observed tumor effects.

The mutagenlclty data on pendlmethal::.n considered by

‘the Cancer Peer Review Committee were equivocal. There

were some possible indications of mutagenic activity in the-

point mutation tests (frame shift). Although one host -

mediated assay was negative, a second test was questioned. .

A second Ames test, HGPRT (CHO)}, dominant lethal, jin vitrg
cytogenetics (CHO) and DNA repair are negative.. :

: In a microbial study submitted subsequently using
Salmonella and E.coli produced negative effects when. tested
with the same batch of technical pendmethalln used in the

- 1991 carcinogenicity study that produced positive thyroid
tumors. Two additional microbial tests were conducted.
using a purified sample of technical pendimethalin (99.5%)
and a 1991 batch of technical pendimethalin. Negative
results were obtained in the. assays. A new CHO/HGPRT study
was conducted that produced negative results. In addition,
"a new alkaline élution assay was conducted that produced
negative results. - -The evidence submitted to date indicate
that pendimethalin is not genotoxlc to mammalian somatic.

, and gem cells.
Evaluation of neoplasms in addition to thyro:.d foll:.cular
tumors, includmg pituitary tumors. .

No other trea’cment-related neoplast:.c lesions were
observed in any study .

12



CONCTUSIONS
The evidence, when taken collectively, indicates that:

. pendimethalin is not genotoxic to manunalian»cellsx and

) " that the production of thyroid tumors (the only tumor type
: produced) may be attributed to the disruption of the t:h:yzo:ld.

pituitary hozmonal ba.lanco .

<

‘"As a result of this determ:.nat:ion. threshold cons:.deratlons
should be considered in the carcinogem.c r:.sk assessment of

: pendimethalin. :
€. . Developmental Toxic:l.ty

" . The rat developmental toxic1ty study is supplementary and,
.thus, does not satlsfy the guideline requirement (83-3).
However, this study in conjunction with the rabbit developmental
toxicity study can be used to satisfy the guideline requirement
(83-3). 1In order for the rabbit developmental toxicity study to
‘be considered. acceptable,  individual litter - data - (fetal
alterationsy and historical control data must be submitted.

However, if these data are not subnu.tted,\ a confirmatory -
developmental toxicity study in a spec:LeS to be determined may '

have to be conducted.

13
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Reviewed by: William B, Greear, M.P.H.LJidbe B. Mw th9lib - 82-ss
Review Section IV, Toxicology Branch I (7509C) Rat
Secondary Reviewer. Marion P. Copley, D.V.M.
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DATA EVALUATION REPORT

STUD PE: . 56=Day Thyroid Function Study-Rat
Guideline Series 82-5S

. ~Tpx Chem No.. 454BB
© MRID No. - 431350-01
_ PC.No. 108501
.DP Barcode No. D201875
Submission No. S463228 -

TEST WATERIAL{ AC 92, 553, 92.6%

SYNONYMS: Pendlmethalln,,Prowl, E—(l—ethylpropyl)-a 4—d1methy1-2 6—-
dinitrobenzenenamlne .

qIHD__HQKEEB .AX93-1, L-2366

§29ﬂ§93 American 0yanamid COmpany
_ - Princeton, NJ 08543 - o

'TESTING FACILITY: = Toxicology Department
. ' -American Cyanamid Company-
Princeton, NT . 08543

TITLE OF REPORT: -  56-Day Thyroid thctiou Study in Albino Rats
. - . with AC92,553 o |

AUTHOR(S): Joel 3. Pischer P PR
 332932.1§§§3& Hay 23, 1993 B g ~

zxggnmxyz;sgnuazzr~ In a<specia1 ss-day feeding study to ) ,
determine thyroid function (MRID 43135001), groups of 65-70 (5-15
per sacrifice time) male Crl:CD(SD) rats were treated at dose .
- levels of ¢, 500 or 5000 ppm' (0, 31 or 292 mg/kg/day) of AC S
. 92,553 (pendiaethalin, '92.6%;, Lot #ACS213-721) in the diet for 28
days. A recovery period ot up to 28 -days vas employe&.-" .

There we:e no deatlis or clinical signq of toxicity durinq
or after‘the treatment. period at either dose. - At 500 ppm there -
were decreased total T; (38%), rT; (25%) and total free T, (28%)

" and increased percent free Ty (131),,incraased fbllicular cell -
height (40%) and dacreased area.occupied by colloid (51%) during .
trea;ment. At 5000 .ppm, body weight (8%), body weight gain (29%)
and food consumption (15%) were decreased compared to.controls :
.~ during the treatment periocd. - Thyroid changes during'treatment ,
_ with 5000 ppn included. increased absolute (15%) relative_-

Y



thyroid weight (23%) ;- decreased total (74%), ‘total Ty (25%),
rr, (36%), total free T, (40%), and ['PI]-T, to transthyretrin
blndlig increased percent free T, (117%), percent free T, (26%)
and ('?I]-T, to albumin binding; 1ncreased follicular celi height
(75%) and decreased area occupied by colloid (45%); _
ultrastructural thyroid changes were consistent with mild to
moderate TSH stimulation except for the accumulation of dense-
bodies in the cytoplasm which may be reaction products of AC.
92,553. Most parameters were reversible after treatment subsided
: except for a slight decreased body weight compared tO»controls .
(7%) at 5000 ppm. There were no changes Ain TSH, total free Tg or
diameter of follicle cells. The LOEL was 500 ppm (31 ng/kg/dcy
based on thyroid ef!ccts. The NOEL could not be dcterlinod.-

This special mechanistic study is COro-supplanentary It was not
designed to satisfy any guldeline requirement., A . -

A. . Materjals o
1. Test compound: AC 92,553; | R E
Description: not reported - S LA

Lot#: AC 52113-725 E . - L
 Purity: '92.6% ~ ' o s

2 S ' f;ff*

‘Species: rat- . .U
Strain: = Crl: CD(SD) s oo e

Age:- .- 11 weeks:®
 Sex: ' males . - . L
Body weight: 347-4089 - o
- Source:- Charles: River’Breeding Lahoratories, Inc.,_'
Ce Wilningtcn, , e

B.. §tudy Desian j;i

I P Aninnl assignmnnt - Rats wera randonly assigned to the
following tcst groupe (sec Tablo 1). ' . _




~The animals received the test diets for 28 days
followed, or end of treatment, by a 28 day observation
period. The rats were acclimated to laboratory
conditions for 3 weeks prior to the start of feeding.

' The rats were individually housed in stainless steel,
suspended, screen-bottomed cages in a room with
temperature of 72+4°F, a relative humldlty of 50%+20%
and with a 12-hour light/dark pericd. Food (Purina
Certified Rodent Chow #5002) and water were provided a _g

-.libiggg

2. gig;_g;ggg;ggigg‘ The diets were prepared weekly by
- '~ adding the appropriate amount of AC 92,553 to an
initial premix of basal diet and’ blending in a waring
blender for 1 minute. Corrections were made based .on
-.purity of the test material. The premix was added to
~ approximately 2 kg of basal diet, mixed in a Hobart -
. mixer for*2 minutes and then transferred to a.large
" barrel mixer. The remaining basal diet was then added
 and blended for 25 minutes. At initiation and at week.
+ 1, .2, 3 and 4, batches of the diets from the 500 and -
5000 ppm groups were used to determine the homogeneity-
of the test. diets. - The stability of AC 92,553 was not
determined because the stabzllty of AC 92, 553 in the
. diet had already been determined in prior studles (see
A MRID# 420546~01, T=270; 8/5/91).

~Bg§glgga The diets showea ‘good homoqenelty. The test
diets contained 89-96% of their~expected values.- :

3. sgggiggiggm one way analysis of variance (ANOVA) wasg
- used.to analyze body weights, body weight gains, food - -
~ consumption, thyroid gland weights and thyroid gland- -
" body weight percentages. If significant, a Dunnett’s-
t-test was used for pairwise comparisons hetween
'groups. A .

. - e . S .
- . B : s, . . <
. L . .o N
S 0 — : A P .

'1.'~'thgrgﬁgign§: Animals were observed daily for death
"~ and clinical signs of toxicity. .Once a week the
:enimals received a more detailed examination.

'ngnlgg No deaths occurred. The urine of rats in the
test group ‘was yellow throughout the study. ' :

: 2; ,~§g§z;_§ign; Determlned at,initiation and weekly
: . thereafter. '

~

" Regults: Body weights were signiricantly decreased for
~rats in-the 5000 ppm group both during the treatmerit
and recovery phases. At day 29, males in the 5000 ppm
B c 3 . ,

: lp':



group had hody weights that were 7.6% lower than.the
controls. At day 56, rats in the 5000 ppm group had
body weights that were 6.7% lower than the controls.
Body weight gain of rats in the 5000 ppm group was also
51gnif1cant1y (29.4%) less than the controls from day
0-29. No difference in body weight gain was observed

. between the control and 5000 ppm groups from day 29 to

56 (see Table 2).

4409

1303 | a6

3882 a4

| 1 Dmahmmdfmm'ramessx,p.sz
| 2 Data abstracted from Table 532, p. 34 "
* &gﬂkuﬂydﬁﬁmn&mnamndkazp<(M5

' COllected weekly

‘.u'

ngyl;g Rats in the 5000 ppm,group had significantly

~reduced food consumption during the 28 day treatment

period (17%) and slightly reduced food consumption

.- during the 28 day recovery period (8.7%). FKats in tne

‘500 ppm group also extiibited slightly. reduced food -

consumption during the:treatment period (8.8%). but not

“ during the recovery period (see Table-3).v

DR : - . _‘ . L N L 5
- - N . -

2004
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| 1 Duts extracted from Table $21,p.%0 - -
* significantly differesit atp < 005 = -




Average compound intake was’ 31 and 292 mg/kg/day,
respectively, for rats in the 500 and 5000 ppm groups
during the treatment perlod. _

4. Mww Determned at
o .sacrlflce days 3, 7, 10, 14, 28 and 56.

- Absolute and relative thyro;d weights and- were

- significantly increased in rats in the 5000 ppm group .
on day 28 by 15% and 23%, respectively. Absolute and

. relative thyroid weights were somewhat increased by 3%
and 5%, respectively, in 'the 500 ppm group when ,

- compared to controls on day 28, but the increases were . .
not statistically significant. At the end of the .
recovery period absolute: and relative thyroid weights
were.comparable between the control, 500 and 5000 ppm

groups. Pituitary weight did not appear to be affected
: by treatment.

. - . .
ancnmuui&mnTth54J,p3ﬂoﬂMRﬂhﬁﬂﬁ3ﬂnﬁ

- T Ihmiﬁ_ﬂg:mm “At each sacritice, serun Ie:vels of
, xTy, Ty and'rsxweredetcrnined.. Free T, and T, im
o 'tim aem were also analyzed on day 3, 28 (end ot
treatment) and 56 (end of recovery period}. The ™
binding at ['®I]-T, to albumin and transthyretin (n -
um protein) was measured on day 23. ‘ o

" D - - : > L A . . : .
b2 o - : SO L . . -

I I

. TSH: TS& was not atfected hy treatment (data not
-presented) S

, ,Ig_;gl_s_enm_r‘ ‘1* was decreased in the 5000 ppm group
at all time points ‘during. the treatment periog, .~ -
sometimes up to '74%, but not on day 56, T, was’ also

- decreased in the 500 ppn group at all tine points e

-



_ ?Rats in the 5000ppm group exhibited an mcrease 1n the
percent binding of ’

© (see Figure l-taken from p.67: of.

during trea.tment sometimes up to 38% but not on day
56 (see Table 4).

Total Serum T,: ‘:I:'3 was decreased in the 5000 ppm '
group, sometimes up to 25% during the treatment period .
but not on day 56 (see Table 4). T; levels were not
affected in the 500 ppm group. »

w_ﬂ r‘l‘ wvas decreased in the 5000 pPpm group, .

sometimes up to 36% on days 3,'7, 10 and 28, but not at
day 56 (see Table 4). rT; was decreased' in the 500 ppm
group on day 28 by 25%, hut not on day 56 (see Table -

4). . _

: Percent free T,. levels were

Percent Sexum Free T,
“increased in the 5000 ppm group by up to 117% on days 3 .

and 28, but not on day 56.. Percent. free T, levels were

" also increased in the 500 ppm group by 33% on day 3,
but not on day 56 (see Table 4)

Percent Serum Free Ty Percent free T, was 1ncreased
in both the 500 and 5000 ppm groups by up to 13% and .
26%, respectlvely, on days 3 and 28, but not on day 56

}(see Table 4).

W: 'rotal free T, was decreaséd in the
5000 ppm group only on days 3. and 28 by up to 40%, and
in the 500 ppm group on day 28 by 28%, but not at day

56 (see Table 4).~

- wm ‘l‘otal free ’1‘ was ccmparable N
among. the: comtrol and treated grcups at all- time points :
‘ (data not presented) . ‘ ,

1-T,. t.o albumin and a decrease
in the percent. binding of { 8131~T7,.to transthyretin
%:ha study report).__-- :

3 Evaluation of the' diameter of

: mmwm

- thyroid follicles, area of the follicle’ occupied by

- .¢olloid and height of the follicular cells were
determined on days 3, 7, 10, 14, 28 (end of treatment).

and 56 (end of recovery). Electron microscopy(zm was -
also. used on an additional groups or rats on day 28.

" Results: ?ollicular cell helght was increased in rats
- - in 'the 500 ppm group by .up to 40% and 5000 ppm groups
. by up to 75% on days 3., 7,10, 14 and 28. "Follicular

cell height was. only increased in! the 500 ppm group by

. 119% on _day_ 56. 'I‘he increase 1n the 500 ppn group on .

—~ ..
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day 56 is nominal and may represent normal biological
varlatlon considering. the reversibility of the effect
in the 5000 ppm group (see Table 4). The follicle area
occupied by colloid was decreased in the 500 ppm. group"
on days 3, 7, 10, 14 and 28 by up to 51%, but not on
day 56.. The area occupled by colloid was also reduced
in the 5000 ppm group on 7, 10, 14 and 28 days by up to

- 50%, but not on day 56 (see Table 4). The diameter of

: thyroid follicles in the 500 ppm- group decreased on
days 7 and 14 by up to 14%, and increased in the 5000
ppm.group by 10% on day 28. - The  diameter of the
thyroid follicles were comparable among groups on day
56 (see Table 4). ' The changes-in thyroid follicle
diameter were small and, perhaps, represent normal

- biological varlation.
gﬂ Eva;uatlgn There was a qreater aecumulatlon of
dense bodies in follicular cells in the 5000 ppm group.

" The bodies were irregular in shape, often membrane-

- limited, and filled the cytoplasmic area and crowded
other synthetic and secretory organelles. The thyrox&—,
follicular cells alsc had extensive, often dilated - :
endoplasmic reticulum, prominent Golgi apparatuses with

small granules, numerous colloid droplets, and large . -

mitochondria. The luminal surface of follicular cells
had closely situated, long microvilli and occasional
cytoplasmic projections into the colloid. The
pathologist indicated that the ultrastructural changes

in the follicular cells were consistent with a mild to -
moderate TSH stimulation, except for the accumulation
of the dense bodies in the cytoplasm which may be a

" reaction product of AC 92,553 with thyroid peroxidase

- . or lysosomal enzymes_in the follicular cells.

.”

There were no deaths or clinical signs ot.toxicity durinq
of after the treatment period at either dose. At 500 ppm
there were decreased total T; (38%), Ty (25%) and total

' free—T' (28%) ; increased percent free T (13%), percent free

(13&) and total free T, (28%), increased follicular cell -

~height (40%) and decreased area -occupied by colloid (51%)

- during treatment. At 5000 ppm;, body weight (8%}, body
weight gain (29%) and food consumption (15%) were decreased

- compared to controls during the treatment period.  Thyroid
changes during treatment with 5000 ppm - included: increased -

absolute (15%) and relative thyroid weight (23%); decreasee:;

total T, (74% total (25%), rT; (36%), total free T,
(40%), and ['SI1=T, to tr

ansthyretrin binding; increased -
percent free T (137%), percent free Ty (26%) and [} I]-T to.
albumin binding. increased follicular cell height (75&) and .

7 o
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decreased . area occupied by .colloid (45%); ultrastructural
thyroid changes were consistent with mild to moderate TSH
stimulation except for the accumulation of dense-bodies in-

the cytoplasm which may be reaction products of AC 92,553. .

Most parameters were reversible after treatment subsided
_except for a slight decreased body weight compared to
controls (7%) at 5000 ppm. ‘There were no changes in TSH,
total free T; or the dlameter of folllcle cells.

This special mechanistic study is care-supplementary
It was not designed to satlsfy any guldellne'
requxrement. . . . » .

£
9.8
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‘gais;s -4.» Select Thyroid Parameters in Serum

« sigrificantly differant frdm controls (p < 0.05) .
** gignificantly different from control and each other (p <
+ significantly different from 500 ppm group (p < 0.05)

pata extracted from tables 2,3,4,5,6,7,8,1,IT and IIIspp.

13,15,17,19,21,23,25 106,107 and 108,respectively, of MRID# 431350~01.

.

. pay 28 o -
Paramete . Control - 500 ppm 5000 ppm
Total T, (ug/dl) 5.85%.26 " 3.65%0.28*% - é.é'st.33:+- '
Total T; (ng/al) 73.5%3.2 65.613.9 54.914.4%
£Ty (pg/ml) 97.5%6.7 73.626.8% 71.287.7
$ Free T, - .030+.000 ' . .032+.003 ._ .051%.005*
% Froe T,  0.3610.01 ~ 0.4110.01* 0.4010.01*
Total Free T, ‘(n'g/di) 1.5540.06 1.1140.10% | 'i.o1io.oa*
Thy. cell Hgt. (4)  7.42t.16 : 10.425.24%% - 12.975.25%+
‘Pollicle nigm. (um) 44.2%.84 45;8t.64_ 48.4+.83%
Colloid Area (0?x10%) 6.14%.41 4.47%.23% ' 3.39%.33%
Total T, (u/dl) .  5.68%.30 6.27%.25 6.26.21 -
Total T; (ng/dl) = 85.045.0 80.1+3.8" . 77.4%3.9
£T; (pg/al) 96.945.3 94.2%4.9 97.227.5.-_'

"% Free T, ' _.030%.000 .029¢.001 | .029%.002
% Frea Ty 0.34£0.01 . 0.35$0.01 0,3240.02°
Total Free T, (ng/dl) 1,9,_31:0;'21;' ' 1.8840.21 | 1',9616._10.
Thy. Cell Hgt. (4)  8.38£.29 " 9.98E,17v%s 8.58.22
‘Follicle Diam: (um) 43.08187. - 43.5£.81 43.5%1.55

| Colloid Aréa (x10%) 7.11t.86 - 4.97t.38 5.99%.55.

A

0.05)

##* gignificantly different. from control and 5000 ppm group (p < 0.05)

,@Qg
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Pesticide Chemical Code: 108501 ’
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l?endimethalin, Prowl, ﬂ-(-l—-ethylpropyl) -3 4-dimethy1-2 6=
dinitrobenzeneamine :

Sponsor: American. Cyanamid co.
) Pr;nceton, NI 08543-0400

' Testing Facility: =~ pivision of Endocrinology. University of' \
- - Massachusetts. Medical School ¢ WOrchester, MA
01655 . .

W: oa 14-Day Intrathyroidal Hetaholism Study in L(ale
T "Ratswithacszss‘.! : )

.ssm_mmm m&-sl-os-ox . L
. ,Ag;hg;g: William J . Devito and I.ewis E., Braverman
‘Report Issued: April 16,. 1993 o '

-w. Ina special 14-day teedi.ng study to deternine
. thyroid function (MRID 43135003), AC 92,553 (Pendimethalin, 92. 6%, Lot
#AC5213-72A) was administered in the diet to groups of .10 male -
Crl:CD(SD) rats at dose levels of’ 0, 100 or 5000 ppn (corresponding ta
Q, 10 or 590 mg/kq/day)a i

" At 5000 ppn AC 92,533 for 14 days, 'rsn was increased and T

. . were decreased. No treatment rélated effects were observ ea for’ 1.51'

levels,. thyroid weight, I uptake in MIT, DIT or T,- There was a

significant increase of 'I uptake by the thyroid of rats in the 5000 .

: ppn group and an-increase in incorporation of Z'I in T,. Total T3 and. -
levels in the thyroid were not affected by treatm % at 5000. ppn.

o fﬁu LOEL is 5,000 ppm (500 nq/kg/day) bucd on thyroié- .ttoct:._ !hc
xoBL 1: 100 pPll {10 ng/kq/day;. R o

The study is corc-supplnontuy a.nd does not by it.self sa,ti.sty e
. the guidaline requiranent for a- scrias 65-1 netabolisn s!:udy.

- .' .'g':".' ‘



» A. Materials ,
'1. Test compound: AC 92,533; Descriptiori: orange solid; Lot
- No.: AC 6539-77A; Purity: 92.98%, Contaminants:: not reported. -

2. mg_gg_g_gi_mg;g Species: - rat; Strain: crl: CcD(SD) ; Age.

13 weeks, Weight: not reported; Source: Charles River Laboratories,
Inco . . N . . . .

B. Study Design: . T .

' bos_e; in Diet . Number of -

Test Groﬁp : - {ppm) - . , Rats :
Contrel ~ . -~ -0 . ST B
Low . 100 - : 10

Righ . ...se06 . - 10

‘Rats were maintainad under "contraned" conditions with a 12 hour
on/off light cycle.. Rats were maintained on their respective

. diets for 14 days after which blood samples were obtained by = -
' retroorbital bleeding and the serun was frozen at -20 degrees C

~ and later analyzed for serum TSH, 5 and rr « Each rat then
-received an ip injection of 25-50 u%i 'I(NaI}. Two hours after ..
injection, the rats were sacrificed and blocd ‘was collected. One
- 50 pl aliquot was counted. A 10-20 pl. aliguo ‘was subjected to
paper electrophoresis. The percentage of “'I present. in the -
organic forms was ‘determined by counting- the appropriate zones by .
~antoradiography. .An’ aliquot of homogenate .from each thyro:ld vas
hydrolyzed with 20 ng of pancreatin at 37 degrees: C. Then the
homogenate was subjected to ascending paper chromatography in -
butanol-ethanol-~0.5 N ammonia (S5:1:2) solvent systenm. - :
Morioiadotyrosine (MIT), diiodotyrosine(DIT), T3, .and T4 were ST
localized and counted.. At tarmination, body waight and thyroid ’

- weight were dntprnined. ~ . 4 N

. . . i . E
3 A

There was a signiticant increasa in TSH (60%) 4n" tha 5000 Pp® -

group when compared to the control. and 100 ppm groups.  In the:

5000- ppm. group there were significant decreases in T; (80%) and’
: T, (39%) .- No treatment related effects wore noted on r'r, -or

. .I...' : R K T ‘.‘-'.'. S 1
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thyroid weight. . There was an increase in 'I uptake in rats in
the 5000 ppm group (73%) when compared to controls (see Table 1).
There were no. significant increases of ! Ptake in MIT, DIT or
T . There was a significant percentage of I incorporation into

in rats fed 5000 ppm AC 92,553 (see. Table 2). Ingestion of
5?)00 ppm did not significantly affect the total concentration of
Ty ox T, in the thyroid. :

- ' . . . Dose level(pom) | .
Parameter . —0. — 100 5000. .
TSH (uU/ml) . . . 46.04 . a1.07 . . 73.82
s - +21.39 ©. #18.08. . £33.90 - .

T, (sg/dl) - - : 5.23 - . - 4.12 : ©1.02

T . %102 . - ‘#0000 z0.28

T, (ng/ml) . 96.42 . 76.66 . s8l40

| ' - £20.85 - $19.07. - #1318
‘r'rs (pa/ml) . ..70.82 ..  €3.01 . 48.52

ST . #17.83 L 216720 . T 19,76
%t dose . . . fl.0& oo tl 06 . 0.63..
Thyroid Wt. (mg) o 27.88 L 25.57,. s L. 26427

Y £7.66 o #3.67 0 424

. : . . .- o . . '- . - 'k.' ' ‘

b. nisgnsaiﬁn;4.'~- R : ~’15:;1:

. Oral. exposurc ot rats to: 5000 ppa AC 92 533. increased Tsn, amt:' -

decreased. T; and Ty levels. No treamnt rolated .affects were
observed fazf Ty levels, thyroid weight, VI uptake in MIT, DIT-
or T.. - There: was a signiticant increase 1n incorporation of
B in - Total T, and T; levels in the thyroid wére not

aft by treatneni: at. §oo PpR, Ro treatment ralated effactur
were na!:ed in the: 100 ppn group. s 3 oo

Thc study 1s cc:é--upplmntu-y It does not hy itselz

‘ éai:isfy ‘the guidaline requirenent for a serins 85-1 metabolism '

study. . S
. -'\ - .‘ : - - :V.‘ . V
1S N R
-y o :_:.‘ .
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'?_a"ge’ : 2‘4 is npt inc_:ludedf in this c:;py.

'lPaées'. . through ‘are noﬁ included.

I

A.The material - not included contains the following type . of
information: R o : L.

___;;Idéntity.of.bfadﬁéﬁ.iﬁert ing;édienﬁs.j

o Idéntity of produét impﬁfities, |

- Desdfiption.of the product ménuféétu;iné process.
. :__;_ Description of quality control procedﬁres.'

o Idéntitf of the source of product ingredients.
;;;; Sales or other'commercial/financial information.
A draft produét 1abéi.“-"

.,__;;_The product cqnfidéntial'statement of fortiula.
_;;_ Iﬁférmation'abqutba pending regiétration action.

./ FIFRA registration data.

4

. Tﬁé ﬁﬁéument'is a duplicate'of éage(s)

The document is not responsive to the request.

The information not included is generally cohsidered'confiaential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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Report Issueds Apru 16, 1993 L ,
In & second special 14-day :uding study to e

Execytive Summarv:

determine biliary cxctotion and hepatic metabolism, AC 92, 553

(pendimethalin, /92.98%; Lot. #AC6539-77A) vas a&inistered to

‘groups of 10 male Crl:CD(SD) rats at dose levels of 0, 100 or .
;000 pp= (correspondinq to o, 10 or 500 ng/kg/day) - .

Ingesticn of 5000 ppn produced decreases in saa:'um T, and. *r w:lth g-- _
.compensatory increase in TSH. Also increased weze iivcr weight,
bile flow and cumulative biliary excretion of 1 I-T with a .. -
slight increase inT -glucurcnytransferaae af-'tivity Yetected By

generation of: I-'.'l' glucﬂronide from 'SI-7; in. vitre” by hepatic Lo

-microsomes. - The incraase in enzyme activiszy wasg also - . .
demonstrated @-Xm by a significant. increase .in bili
. excretion of I-T&-glncuronide. - The, LOEL is. 5,000 ar{s“

© mg/kg/day) hasea on thyrcid cffccts. l'h. mnn 1: 100 PDI (10 ~".~'j ;H
- mg/kg/dayg). - - . "“"

-
-~

. This special nechanistic study is ccrc-aupplmury '!hc atndy
“was not designad to satisfy any guideline raquirpmant.



A. Materijals. .
1. ‘Test compound: AC 92,553; Description' orange 'solid;

Lot No.: AC. 6539-77A. Purity: 92. 98%. Contaminants: not
reported ) _ .

2. w Species. rat; Strain' Crl: CD(SD); Age 13
weeks;Weight: not reported; Source: Charles River
_ Laboratories, Inc. ' ‘

B Animals assignment - Rats were randomly- assigned to the
following test groups (see Table 1) .

| Test Group . .Dose in Diets o - 'Main Study 1
| Group . E (_;Em) o 14 Days _

§ Control - S e o
Low . _ _— 100 .
Aﬁigh SN L. MRS T——"—

The animals received tha test diets for 14 days. on day 14 each
rat was anesthetized with ketamine and a: laparotomy was performed
to expose the bile duct. The bile duct was cannulated with. . _
polyethylene tubing. Each rat was then injected via the tail -
vein with 25-30 pi ['@1)-T,. Bile was collected at one-half hour
_intervals for the first twu hou:r:s and at one hour intervals tor

" the 1ast two hours. - . : .

- Bach f.rac‘tion of hile waa connted for radioactivity by pooling

. half of the bile volumes collected from each rat at each hour

- interval. Samples of pooled bile was ‘spotted on a silica gel TiC.
plate. to separate T,~glucuronide, T; and iodide.  The fraction of

- total radioactivity as T, -qlucnroniaa -was calculated and the ' . .- -

total &7 -glucuronide excreted was calculated as a percentage of

. the admin‘istemd dose. After collection of the bile, the livers °
were extracted, weighéd, homogenized in water and the total

- radicactivity calculated and presented -as a percentage of the -
administered dose per gram of liver. T,-glucuronyltransferase = -
activity in liver microsomes was determined by TIC analysis and .

... expressed as picomoles/my protein/min. - Blood samples were. taken

after 14 days. and were analgzed tor Tsn, Ty and T‘ atter Iight
anesthesia. ' . 4 . _

As can be seen- in Table 2, therc was. a signiticant incraase LT
in serum TSH levels in rats fed 5000 ppm as well as: L
decreases in serum T, and T,levels. An increase in 1liver’
weights of almost &oi in aninals in the 5000 ppm group was.
observed. . There was. no- increase in hepatic uptake.of 2I-r,
- . 'when expresaed as a percentage of the administered dose per
- gram of 1iver. '.l'here .was a: significant inemse in bile .

.4
i
2¢
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flow in rats in the 5000 ppm group.

There was also

sxgnlficant increases in biliary excretion of '®I-T, and
Sy -glucuronide, generated by glucuronyltransferase m
hepatic microsomes, in rats in the 5000 ppm group. -
Glucuronyltransferase activity was only slightly (not
significant) increased in the 5000 ppm group.

n= <]
TSH.(pU/ml)  54.76
. 120.62
T, (ug/dl) - . 87.94
T - t18.32
T, (ng/dl) = 5.81
. T £0.17
% Hepatic. -  24.96
gtake of . #3.45
I-T,/liver '
$ Hepatic T 1.43
2gr.ake of +0.19
4&/9 liver'
 pile flow -  6.77
(ml/4 hrs)  0.99
R Bil. Excr. 6.44
of BI-T, ' $1.22
¥ 311. Excr.  0.144 -
of BI-T,~. = £0.025
glucuronidt v
Gluc. trans-. 2,73

ferase act,.. -. £0.36
(pmol/nin/mg). -

ey

60.7

£28.75°

79.74 .
+18.53

. 4.82
40.82
23.92

- T 1.57 .
" 40,24

. 6.0L -

. #1.14

R
44.60
. 0.14Y

. 2.44

0,50

8.12% =

o #Y.23 ‘

T 0.234%

. 40,071

3,21
$1.29

* p'< 0, 05 vs.- cont:rol and . lw-dcse group
‘-data extracted from pp, 2‘6-29 31.,

b D “jsgm‘m |

Ingestion ‘of 5000 ppm Ac 92 533 in the diet for 14 daya o
produced decreases in serum T; and T, with a compensatory

21



increase in TSH, increases in liver weight, bile flow and °
cumulative biliary excretion of '®I-T, and '®I-T,~glucuronide
with a slight increase inf%;glucuronyltransferase activity
detected by generation of '®1-Ta-glucuronide from '‘#I-T, in
vitro by hepatic microsomes. The increase in enzyme
activity was also demonstrated in vivo by a significant
increase in biliary excretion of '®I-T,~glucuronide by rats
. treated with 5000 ppm AC 92,553. - .

This special mechanistic study is CQrb—sﬁpplement#ry. The °
study was not designed to satisfy any guideline requirement.

in



’Prigtary R&VIE.EW. by: ,Eoger Gar’dnéf W\ WVV 1/ 2'4/ 7é
Review Section 1, Toxicology Branch 1/HED
Secondary Review by: Pamela Hurley E%m,_&

Review Section 1, Toxicology Branch I/HED LMW V Z/ 76 :

DATA EVALUATION RECORD
This DER supercedes HED ddeunant numb;r'002466..

.s'tucix Type: Developmental Toxicity
Guideline §83~3(b) :
Specieg: Rabbit S A :

EPA Jdentification Ne.s: ~ EPA MRID No. 00117444 | ,
R ‘ EPA Pesticide Chemical Code: 108501
Submission No. none. . )
o Data Package No. - none
Test Material: AC 92,553 (Pendimethalin) ) ‘
' Synonyms: N~-(1-Ethylpropyl) -3,4-dimethyl-~2 R .S-dinii.;:obehzenamihé
Sponsoy: Am_ericén Cyanamid |
Study Number(s): 362-163 | o E
‘Testing Facility: Hazleton Laboratories America, Inc., Vienna, VA - E
Title of Report: Teratolbgy"study i;n‘Rapb:l.t:':'t ag 92,553'?1‘!1&1 Report.
‘Authop(s): Rice, Anna E. |
' Report Issued:- May 11, 1981 L , ,
-Exegutive Summary: Pendimsthalin wai- administered in corn oil to groups of 20
artificially inseminated New Zealand White strain rabbits by gavage at dose
levelas of 0, 15, 30, or 60 mg/ky/day from gestation day 6 through 18 (MRID
00117444). FPemales were observed for signs of toxicity, and body weights werse
measured during gestation. Animals wers sacrificed on-gestation day 29 and . -
reproductive cbservations weze made and uteri were examinad for live fetuses

and intra-uterine deaths. Fetuses were weighed, sexed,: and examined for
gxte_rnal, visceral and qkp},ml ,a}.to:_a_tiont. 7 et s :

No maternal toxicity was reported at doses 560 mg/kg/day (highest dose
tested), However, the range~-finding study indicated that doses .2 12% =~ =
mg/kg/day were associated with incresased mortality (3/5, 5/5 and 4/5 in the
125, 250, and 500 mg/kg/day, respectively compared with 0/5 in the control = . -

A slight increase in the mean incidence of sksletal anomalies in the mid- and
high-dose groups which consisted.of findings of less than twelve pairs of ribs
(07111, 1/348 and 4/107 fetuses in the control, mid-, and high-dose groups,
respectively, not statistically. significant) and/or missing or .ircompletely -
ossified vertebrae (0/111, 1/118 and 7/107 fetuses in the control, mid and
high dose groups, respectively). No individual littexr data.or historical .
control data wers available in the report to support a conclusion regarding
the significance of these alterations. . A developmental toxicity NOEL could
not be determined from this study. =~ - C e T

Core Classification: This study does not satisfy §83-3 guideline
requirements for a rabbit developmental toxicity study and should
_be classified as 8upp,1ementary._ _It is upgradab_le pending z_'ec.eipt.
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of individual litter data (fetal alteratlons) and historical
control data. -

E.

-lvé le: Corn oil. _;f

Materials Methods

. Test Animals: Mature virgin female New Zealand White strain

rabbits were used. They were acclimated for 22 days at the _
laboratory. The animals were from Dutchland Laboratory

 Animals, Inc. Denver, PA.

ggtigg zgocegu;es~ The mating procedure was described in the

' report as follows:

Male New Zealand White rabbita, maintained in thin laboratory
ag breeding stack, served as sperm donors for the artifioial :
insemination.

' Ovulatlon was induced in each female by intravenous -
injection of 250 IU of human chorionic gonadotropin. - .
Approximately six hours atfter injection females were o
‘artificially inseminated...The day of insemination

was designated as Day 0 of’ gestation.;,

s U
LN T
v

Iest Substance: ' Technical grade Ac 92,553 (pendimethalin,
92.2% a.i.) was supplied as a solia-(lot.no. '3525~129~1), and
the: dosages were adjusted to 100% active ingredient according
to.the report. The report also stated, "Information on the
stability and methods of synthesis, as well as data on
composition or other characteristics which define the test
material, _are on file with the spansor.~

\

olution P r: : ‘Doses were aelected on the

“basis of results tron a range-finaing study-discussed in thmr
. "Appendix™ of this DER. .

/

ﬂ*The test substanco:was suspended in the vehiclo.and was

administered in 1.0 ml/kg. ‘Dose suspensions wers based on
gestation day 6 body weights according to the report. A
Samples of each dosing solution were sent to the sponsor for
analysis to verify the test substance s ooncentration.
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F. '~ Study Design: Mated animals were assigned to four groups as
: follows: ' - '
. | | Dose Level . - Number
Test Group (mg/kg/day)* -~ Assigned
Control 1; . .0 o 20 .
 Low dose S 15 . 20
. Mid dose . 3% - - - . 20
High dose . - 20
* Doses were admlnlstered by qavage on gestation days 6
~ through" 18. _ .
G. 'vgggg;gg§;93§,~ The animals were observed daily for mortality,

changes in appearance and-behavior, and clinical signs.
They were weighed on gestation days 0, 6, 9, 12, 15, 18, 24
and 29 of’ gestation,= .

on gestation day 29 surv1ving animals were sacrificed and
- examined for gross patholégicel findings..

The ovaries and - uterus were removed, welghed,_and examine& to
determine the numbers of corpora lutea, implantation sites,
early and late resorptions, and live and dead fetusea.

The report described fetal examinations as follows*

"All of the fatuses wers oponed by longitndiml ine:us.on, the
sex determined, and_sxamined grossly both eiternally and :
internally. ' The heads of approximately one-third of the
féetuses were rsmoved, fixed in Bouin's solution, sectioned by

- Wilson's freehand razor technigque for examimation of the cyet.
palate, nasal. septum, and brain, arnd sealed in plastic. The -

. prepared’ mununutvnmo1man:nwemnnnuiagduut1nlﬁﬂm:ho:
’ wi.th the aid of ugniﬁcation. :

: §hﬁhﬂathuaﬂn&&ngilﬁgaﬁl
. Pollowing visceral examination, all fetuus were.: evisee:atu! )
and placed in 95% ethyl alcohol. After proper fixation and-
. dshydration, skeletons were stained with alizarin red Qolution._<
Each skaleton was sxamined .for anomalies, degree of - -
ossification, and bono aligmen’c with the aid ef mgnui.cation
..onalighﬁboz o L

'~H,: -§§Q;1§;iggl,gn§12gigé Statistical analyses were described in
~ the report as follows:

Thc mtunel body weight change(c), utu-ine weiqh’t (grevid tnd
nongravid}. and mean fetal weight and: length data o: tht :

- --. .’ll‘:’ 3
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control group were compared statistically to data of the
treated groups of the same sex by Bartlett’'s test for ‘
homogeneity of variance and the cone-way classification analysis
of variance (RNOVA). If significant results were obtained from
both Bartlett's test and ANCVA, a multiple pairwise comparison
procedure was used to compare the group mean values. If a
significant result was not obtained from Bartlett's test, but
was obtained from ANOVA, Scheffe's multiple pairwise comparison
procedure was used to compare the group mean values. The fetal
skeleta) anomaly data was statistically compared using Fisgher's

. exact test for comparing two proportions. - The percent of male

- fetuses, reproduction and viability indices, and the percentage
of visceral and skeletal variances were analyzed by
nonparametric ANOVA. The litter was used as the experimental -
unit. All analyses were evaluated at the 5.0% probability
(one-tailed) level. _

Historical Control Data: Histdriéal.éontrol data were not
prov1ded with this report. o . o

ggpogted Results
Maternal Obgegzations.

clinical Signs and Mortaljty: ?ha feport described these
results as follows:. = - : ’ ' o .
Ona control animal. three midrdoto animals, and one high-dooe
animal were found dead or lacrificed in__;;;gg;_ duting the

study. _

A higher incidence of anoraxia adipsia wa:'noted in the
high-dose animals during the. truatmont and poat-treatment
phases. )

These results are summarized fron'the report as follows~

Dose level (mg/kg/day)

.observation C '  e . - .'15; . 30.. - '~§0'

No. with ‘anorexia/no. -

examlned during days

0-5 . | -— -— - -

6-18 - 4f20 4/20 = 6/20 . - 8Jj20 -

19-29 . . 5/200 . 5/20 - 7/17 - - 7/19

No. with aaipSia/no."

examined during days

6-18 g 2720 . 3/200 - 2f20 - 620

' 19-29 T 3/20 - - 3/20. - 3/17 . "§/19

=0
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'2._ Body W t and F Consumption: ?he requt described the

body weight results as follows'

Statistical evaluation of the body we;ght change data revealed

a significantly lower mean change for Days 0-6 when the mid-

dose animals were compared to the control animals. This

finding can not be considered related to treatment since '
treatment was not iniciated until Day 6. No treatment-related -
trends were noted 'in mean body weighta or body weight changea. .

These results are summarlzed from- the report as follows~

-~ Dose level (mg/kg/day)

Observation 0. 18 30 . 60

‘Mean body weight (g) . s

" on gestation day o ST
' -0 ' : 3345.5 3910.8 3327.3 -3458.2

6 ' 3458.4 = 3503.3 .  3358.5 '3525.0 -
9. . 3511.1 . 3549.2 '3424.8 . 3550.0
12 "© 3530.5 3618.8 3456.9. 3542.4 -
15 - - 3553.7 3648.9 3525.0 3623.3
18 ' © 3562.9 3663.3 . 3522.9. 3578.6
24. . 3630.3  3746.9 . 3635.9 __ 3685.6
29* -~ © 3715.0 - 3817.5., 13694.4 - 3794.%

Mean body weight qain
(g) gestation days “ o S o . -
g - 6 - : 112.9 .. 92.5 - 31.3% 66.8

6 - 18 ‘ . '104.5 . 160.0 - 123.2 ~ 57.8
18 -~ 29 . . - 135.6° = 154.2 . 171.5 © 215.8
g - 29 . 361 W 405 7 _388.2 340.6
B T significantly different from.controls, pso 65. : -

" Gross --ufk:: ang  e :4; rve ;}:54 The report noted
_that no significant differences in group.mean uterine weights
were ‘observed in the study.-

Gross.necropsy ohservations were descrihed in the report as
follawt' : . ’

-lik. mnterial was noted. in th. chn:t/thozacic cnvity,
thymus, diaphragm, and/or adipose tissue of the nid~ and high-
dose animals which wers sacrificed at termination. - Abnormal
liver findings were noted only .in the mid- and. high-dose -
animals which were found dead or sacrificed in extremis, )
annmuguf#mﬁmgzIﬁks‘uwmatma:ﬂmemnm.m:nncnnmy.hx New-
Zealand- Whita :abbitc sac:iticed at (thit labocatory). - :
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A

There were only one or two anlmals in each group with the
above mentloned observations.

No 51gnif1cant effects were noted on 1ntrauter1ne

observations. These results are summarlzed from the report
as follows: :

Dose level (mg]kg/da?)

Observation ' | 0. - 15 " . 30 - o 60 -

Number of animals 20 .20 - 20 20 -
Number ‘died: L : A | Q. 3 1
Non-pregnant ' o ) - o 1
With viable fétuses at . S AR ,
termination . . R & A € - 17 18
Corpora lutea/doe T 1203 10.3 14.4 10.3
Implantations/doe - 7.4 6.8 . ‘8.1 6.9
:  Resorptions/litter =~ - 1.3. . 0.9 1.2 1.0 .
 Mean litter size . T - 6.2 5.8 6.1 o B.g
Mean gravid uterus L . v e : N
- . weight (g) o .371.82- 366 10 412.07.. 375.11
- Mean fetal weight (g) L T . , o
: nmales . 41.03 43, 06; 41.44 - 42.5
. females . - - ' 41.39. ° 42.00 40.94 - 42.7
Hean fetal length (cm) s . o DU o ;
' females . . 9.32°  9.18 . 9.19 © 9.3
% males = . o 42.5 . 52.4 - 47.8 @ 57. 4

No statlstically aignificant ditferences tron controls were -
noted in.the original report, pso 05‘.; :

‘The report desorihed the.incidence of fetal eftects as -
follows' - B : R . ; -

-~

suthti.cu cnlunt.tou o:t the -ktlntal anmli.cn nnd tho :
percent of visceral anomalies and variants. did not reveal any -
.lignitleant differences. However, thers was an increass in the
mean incidence of skeletal anomalies (less than 12 pairs of
ribs and/or ni.ning[incomphto vertebral column) with a . .
decrease in the mean incidence of ‘skeletal variants in the nid— e
o and h.tgh‘—dou groups compared to control.. In-addition, there '
. was an increase in the skelstal variants in the control group -
which consisted primirily of the findings .of -incomplete ’ :
closure of the skull, i.noomplet.[nontused thtoacie centrs, and -
fused or mialigncd ltcrnebta. ) =

.

The.results for sknlatal observations arelsumnarizeﬁ fron tha
report as follows‘.f ' L AR o

. . - - N . - . e T . . -
s T : S , . 8- . T . b .
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pose level ‘(“mg’/kg/day)'

Observation - -0 718 30 - 60
No. of fetuses examined - 111 106 - 118 107
No. of live fetuses S 111 105 = 117 107
No. of normal fetuses ' : 76 78 - 93 82 -,
No. dead or resorbed 0 1 . 1 o0
No. with anomalies 0 [ 0 2 5
No. with variants 35, 27 23 . 22
No. of anomalies 0. 0 2 11
<12 pairs of ribs 0 o 1 4
Vertebrae misslng/incomplete ' : o
Lumbar - o - . 0O 1 .2
Sacral (incomplete) 0 0 o 2 .
Caudal . ) ~ o 0 . .0 3
Number of litters with anomalies ) - 0 2 5.
- Number of litters with variants - 38 - 27 - 23 22 .
Incidence of anomalies (%)% . 0.0 0.0 3.8 3.6
Incidence of variations (%)* ‘,'.,g 38.4 25.4 19.8 20.5 -

A.

*

No statistically significant differences from controls vere
noted in the original report, p<0.05.

The report noted, "Mean values calculated on a per litter
basis. _ .

~

Authors' Conclusjons: Thé'antﬁofsh7coh¢1u§ign'ﬁaafréportéé
- as follows' ﬂ;'ﬂ‘ = T U B

-

.. Mateml m:viv;l was couptrthlc hctuun m eontxol and

" ‘treated groups...Anorexia and adipsia wers noted more: -

- frequently in the.high-dose animals than in coatrols during ‘the .

., -treatment and post-treatment phases. -Mean body weights ‘and
weight chanqol were compazable bctnurth. control and treated -

At neCropsy. aumgmnmhlihninxsrztlmns*&mmd in the "~ -

chuat[throncic cavity, thymus, diaphragm andlor adipostAtissuo.
:Lw mlt nid- and hiqh—des. uuimla. o

'?r.qnancy rates, the numbetl of corpora lutu tnd th: mean .
implantation sfficiency were_ comparableé. betweenr the control -and -
treated. groups. Although not statistically a.tgnj.ﬁcmt, a .

- lower incidence of resorptions and higher .incidence of fetal

viability were. obaorv.d in’ th. high doss gronpvwh.n compar'd to
controls.

»Thc memnxnwnautcu:mmlolxnm'litmnraxhﬂﬁxodnummgl "i‘;
. .biologicsl variation. Mean £¢t:1 w-ight- and lnnqths uc:s .-
. cou\psrable amnq an g:oups. e A

i

38, o
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B.

_toxicologically significant. .

There were no significant differences in the incidences of
visceral ancmalies or variants, or skeletal anomalies or
variants between the treated and control groups. There was a
- slight increase in the mean incidence of skeletal anomalies in
"~ the mid- and high~dose groups which consisted of findings of
less than twelve pairs of ribs andfor missing vertebral column
unigue to fetuses in the mid- and high-dose groups. There was
also a slight increase in skeletal variants in the control :
group in which the finding observed most frequently was . «
incomplete/nonfused thoracic¢ centra. ST
Reviewer's Discussion and Conclusions: Although the authors
noted. anorexia during the treatment and post-treatment phases
of the study (see page 4 above), there:were no significant
effects on body weights and body weight gains (see page 5
above). It should be noted that there were 4/20 animals
reported to exhibit anorexia in the control group of the main

study, and similar results were noted in the control and -
treated groups of the range finding study (see page 12 in the,

Appendix below). . The incidence of anorexia in the control .
group during the post treatment period (5/20) was also not :
significantly less than that in the mid- and high-dose groug
(7/20 in both groups). Therefore, it is unlikely that the *
reported clinical observations of anorexia in the study are

.-

The report noted that the litter was considered the

.experimental unit for ‘determining significant developmental.-

effects (see page 4 above). However, the number of litters
containing affected fetuses was not reported, and no
individual litter data on the incidence of fetuses with

‘visceral and skeletal anomalies or variations were included

in the report. Since the investigators noted slight

‘increases in certain anomalies: (see page 7 above), these dat&

would be important to an interpretation regarding the -

. significance of the slight.increases in the incidence of.
.. anomaliés noted by the authors.’ .. SUE e

Farther, the pércentage incidence expressed in the report. - -

(see table on page 7 above)  is a proportion based on affected

' fetuses per total fetuses in a litter.. ‘As would be expected,

the valus-reported should be somewhat different from the

proportion calculated on a total affected fetuses/total

fetuses examined basis. FPor example, [11 + 107} % 100 = 2.3%

- which is less than the 3.6% reported for skeletal ancmalies. .

If the average litter size of a litterin the:high-dose group

. is 5.9, then one affected fetuses results in a litter's value
“of [1 +'5.9] x 100 = 16.9%. . There were 18 litters in the .

' high dose group, and if fiVe of those litters had a -16. 9%

incidence, the groups mean percent.incidence on: a: litter:

basis would be [16.9% x 5] +.18 = 4.6%/1itter.  Therefore, it
Lo g Lol

- Lo St R : A .
L o .o &%}f ) .
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is reasonable to assune that more than one lltter contalns
one or more fetuses with skeletal anomalies to result in the
3.6% 1n01dence/11tter reported for the high-dose group.

In any event, the reported incidences are 1ow, and the
control group had no incidences. of skeletal anomalies, so
that historical control data would also be necessary to-
support a final interpretation of. the noted increased

" incidences of fetal effects. - : o

The results of the range-flndlng study, particularly the
incidence of mortality-at levels 2125 mg/kg/day (see page 12
in the Appendix below), suggest that the choice of doses for
the main study should be appropriate despite the apparent
lack of maternal tox1c1ty at the doses tested in the main
study (15, 30, and 60 mg/kg/day)

L
<&3
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Title of Report: Pilot Teratology Study in Rabbits: AC

92,553 Revised Final Report.

‘Author(s): Rice, Anna E.

Report Issued: May 6, 1981

Executjve Summary: Pendimethalin was: administered in cora oil to
groups of 5 artificially.inseminated New Zealand White strain rabbits by
gavage at dose levels of 0, 31.25, 62.5, 125, 250 or 500 mg/kg/day from

~ gestation day 6 through 18 (MRID 00117444). Females were cbserved for

changes in appearance or behavior, and body weight during gestation.
Animals were sacrificed on gestation day 23 and reproductive observations
were made and uteri were examined for live fetuses and intra-uterine
deaths. Fetuses were weighed, sexed, and examined for external anad

* wisceral alterations.

by increased mortality (3/5, 5/5 and 4/S5 in the 125, 250, and 500

-Hatainal‘tokicity»wan teporfe&-at'doses 2 125 mg/kg/day and was indicated
‘mg/kg/day dose groups, respectively compared with 0/5 in the control -: :

group). -

Increased resorptions was the only developmental effect attributed to R
administration of pendimethalin at 62.5 mg/kg/day, but litter sizes were
comparable at that level and in the control group: The increased : '
mortality at doses of 125 mg/kg/day or greater resulted in too few .
litters for analysis of possible effects on resorptions. Therefore, the
increased resorptions are not toxicologically significant. .

' These results suggest that dose levels as high as 62.5 wg/kg/day

administered by oral gavigq may be adequate for a fullfd.vqlopqnnta1,

toxicity study. -

Core c;éséigicagigg£  This study does not sﬁtisfy s83-3~
guideline requirements for a rabbit developmental toxicity
study and should be classified as Supplementary. It is a

“ pilot study conducted for the purpose of establishing
- appropriate dose levels for a full developmental toxicity -

study. ‘ L

Test Animals: Adult virgin female New Zealand White strain .
Tabbits were used.  They were described as young adults on '

.arrival. at the laboratory and were acclimated for six weeks.

Animals selected for the study weighed 3090 - 5500 g. ' The
animals were from Dutchland Laboratory Animals, Inc. Denver,
PA. | o Pt ST T

-~

ua;ing*Procgdgies; The méting}ptOCedﬁfe was degcrihe&-in the
'~ report as follows: = . o -

Ben
o
i«%j'
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Range Flndlng

Male New Zealand White rabbith, maintained in this’ 1ahoratory

as breeding stock, served as sperm donors fot the artificial
insemination.

Test SubStancé:‘~Téchni¢a1 grade AC‘sz,sss (pendimethalin;'

92.2% a.i.) was supplied as a. solid (lot no. 3525-129-1), and

the dosages were adjusted to 100% active ingredient according
to thé report. The report also stated, "Information on the
stability and methods of synthesis, .as well as' data on:
composition or other characteristics which define the test
material, are on file with the sponsor.

Vehicle: Corn oil.. ' .fv : R R

rggge SOIut;og The. test substance was suspended in the

vehicle and was administered in an unspecified volume. Dose
suspensions. were based on gestation day 6 body weights
according to the report. The report did not indicate whether
samples of each dosing solution were analyzed to verify the .
test substance's cohcentration or stability. L

. Study Design: Ha;ed animals were:assigned to-four groﬁps aév

follows: -
I .. Dose Level . . ' Number .
. Test Group (mg/kqfdaxl#» . hssigned
F A o s
2 | 31, 25 5
B 62.5 .5
4 .. 18- . s
5 - . 280 s s
] 6 . . o "5007f‘:' . B e
* Doaes vere administered by gavaga on- gestation days 6
through.ls..J

nggzgggigng ‘The animals were observed twice daily for .
mortality and once daily for'*pharnacologioal and -

" toxicological signs." They were weighed on gestation- days °vz
.6, 12, 18, 24 and 29 during the study. Food consumption was

grossly evaluated by noting excretion on a daily basis during
gestation. : » B -

on gestation day 29 surviving animals were sacrificed and
examined for gross pathological findings.,, .

»@g
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"Mmmmt The report notedr < S

Theretore, results are.not sumnarized frou tahlaa—in tht:_;'-‘
report.‘*~ . el Sl ) :

Pendimethalin . | appnnnzx o 83-3: Rabbit

Range Finding

The ovaries and uterus were exanuned to determlne the numbers

of corpora lutea, :unplantat:.on sites, early and late"
resorptions, and live and dead fe.tuses. )

The report stated, “Fetuses were... 1nd1v1dually 1dent1f1ed

) exam.ned grossly, and we:.ghed.

<

tati alysis: No statistical analyses weré described

_in the report.

| Hister iggl Control Dgtg Hist_oi:idal control data were not
. provided with this report. - : o o

-'ngo:j;.- ed .gg:s_z_xv;'l;g '
Mate;;nal Obsegatlgns' S

,l;nigal_ﬁigng_gng_ﬂg:tglitx The report described these |
results as follows 5. .

Ko nnimall were zound dead prior to dny 29 in Group 1; howevor,
one animal was found dead prior to Day 29 in Group 2, no (
animals in Group 3, three animals in Group 4, five animals in -

. Group 5, -and four animals in Group 6. In addition, one animal

in Group 2, one in Group 3, and two in Group 4 were sacrificed
following signs of abortion {plactnta-li.kn aubctanc‘ or blood
found' in the trayll. o

iR 1
kit e

Clinical cbservations notc& only in thc ﬁ:oatcd ani.mlls durinq
or after the désing period included depression (noted most _
frequently), coldness, cyanosis, paleness,. and soft feces or .
compound~colorad. féces.. Anorexia was observed in most control
. and treated animals duri.ng and fonouinq the dosing period.

Bedy wniqht: were Iowot in trum cxoupc 3. threuqh 67 hnwwer.
a more specific comparison of qroup valucs was nat poniblo duc
- to the highr -erttlity i.n Group- thzouqh

Incidoncu of inappetonc. mn noted in Both t.hu eont:ol and

. treated groups during tho study without any ccnpound-rout‘d
fuquncy evidcnt. _ _ - _ .

opsy Uterinsg Observatior ," The repor!:

Vdescribed gross necropsy observations as- fonowa. N

- Overall, necropsy. ﬁndinqs were notod noat traqucntly in croapn
3 through 6 and more spacifically in those animals which were . ° -
touud deadr or aacri.ﬁ.codc prior to Dny 29.._ The li.m,: kidn.ys, R T

’2127?L,j o T
. ‘ v - v {q;{&; _'. )
¢
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| _ . : . - : . Range Finding

stomach, pancreas, intestines, mesenteric lymph nodes, urinary

pladder, mesentery and adipose fat were all noted to have a.

yvellowish tinge in tha treated groups. A higher incidence of .
" £hin/vascular stomach walls was also noted in Groups 4 through

6.. Other necropsy findings were denerally unremarkable and
. considered incidental.. . - ' :

' Because of excessive mortalities in Groups 4 through 6, :
uterine observations are summarized from the first 3 treated
groups as follows: : g L oo

. Dose level.(mg/kg/day)

Observation. . - 0. 31.25 62.5
Number of animals 5 5 - 5
Number pregnant 5 4 . 4
Number died , - o .. 1 0
Number surviving to Day 29 5 3 4
Corpora lutea/doe "~~~ v 12.8 i0.8 . 15.0 T
- Implantations/doe . . 5.6 . 4.3 6.5 . -
Resorptions/litter - 0.4 0.5 1.7
Dead fetuses/litter : 0.2 - 0 a
Mean litter size 5.0 4.5 5.0
Mean fetal body ) e — B
- weight (g) - males - 42.43  51.55 ° 39.37

' B. Developmental End Points: Fetal observations were described
in the report’as-fb;lo ss- - 7 S

Gross visceral examination of fetuses taken by Cesarean section -
on Day 29 of gestation revealed pale kidneys and heart and =
cloudy fluid i the abdominal cavity of a Group 1 fetus (which
was dead on delivery). All fetuses from one Group 3 dam were:
., described as smalti. "~~~ - . ' e o

Examination of fetuses -from dams not surviving to Day 29 ,
revealed the following: five fetuses with nonfused eyelids were
noted from a Group 3 female sacrificed on Day 25 of gestation. =
One of these had intestines protruding from the umbilicus and -
. . . two had slight dilation of the lateral ventricles, passibly due -
. . to immaturity. Two Group 4 females were sacrificed on Day .26.
Observations in one litter caonsisted of three fetuses with.
. nonfused eyelids; and one fetus with some dilation of the
: ventricles, dark material present in the skull, and some :
- . disorganization of theé brain tissue. One fetus in the other
. litter was cbserved as having an arched pulwonary artery,- L
_ transposed great vessels, and the aorta appsared to split inte
. the right carotid and the right brachial arteries. ST e L

13
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N

Discussion

, Authors' COnc;ugidns: The authors' conclusion was reported

as follows:

...0ral administration of AC 92,553...t0 pregnant rabbits from
Days 6-18 of gestation produced maternal toxicity at levels of
128, 250, and 500 mg/kg/day as well as possible maternal
toxicity, s o ' SRR

Reviewer's Discussion and Conclusions: See “Executive

Summary" above for discussion. -

el
ey
L



I;rlmary Review by Roger Gardner MW”\/ l/ 2/ 74

Review Section 1, Toxicology Branch /HE

_ Secondary Review by: Pamela Hurley WM/Q#{ 1/7-/? 6

Rev:.ew Section 1, Toxicology Branch I/HED

DA‘I‘A EVALUATION RECORD

Thiz DER supercedes HED Document numbers 00544, 007751, anﬂ 008558.

tud H Developmental Toxicity
Guideline §83=3(a) - .
Species: Rat _ A o v

EPA Identification No.s: EPA MRID No. 00025752 :
. . 'EPA Pesticide Chemical cedo: "108501
’ Submission No.. none :
‘Data Package No. none .

,gegt'gate;;a;é AC 92,553 (Pendimethalin, 94.2% a.i., lot no. aAC 1984-79-3}

‘Synonyms: N-( I-Ethylpzfopy.l ) -3 ¢ 4=dimethyl-2, Sfdinitrobenzenamino :

‘Sponsor: Améfican Cyagam;d o | ” | )

Study Number(s}: 362-155 - A

. Igg;;ng_zggiliggz Hazleton ﬂahoriﬁofiei Ametica, Inc., v1§nna,lva

W: oral Teratology Stndy in Ratn RC- 92 §53 Fina}. Rapo:t.

Author(s):. uiatretta, L.H., and P. n111.r ' ‘
_Igsued:- Augult 17, 1979 _'- o

Executive Summarys: Pandimothalin (94.2% a.i.} was adminilt.rod in corn ail to
groups of 30 mated Sprague-Dawley CD strain rats by gavige at daily dose
levels of 0, 125, 250, or 500 mg/kg/day from gestation day 6 through 15 (MRID
00025752). Females were observed fox signs of toxicity,. and body weights were
measured during gestation. Animals were sacrificed on gestation day 21 and
- reproductive observations were made and uteri wers examined for live fetuses
and intra-uterine deaths. Fetuses wers weighed, su.d,. and oxuin-d for
external, visceral and sk.lntal altorations., e , . .
There were no maternal or devaloguatxx otfccts noted at any dcse. lavel
tested, . and based on these rasults, the NOELs for m.mm ud ut.ml
: to:icity are 2500~uglhgfday (high.st do:oxt-ttod)-»

gg;g_glgggitigggign= This study should be classified as.
Supplementary and . used in conjunction with the rabbit
developmental toxicity study (MRID 00117444} to satisfy guidelinc
requirement §83-3. It is not upgradable—hecausc‘an.adequata dose
range may not have. been tested., ’ . .o

=D
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 Test Subgtagge° Technical grade AC 92, 553 (pendimethalin,

- gghiglgz‘ corn oil._;w

) ; N . . 83-3: Rat
Materials and Mﬁthodsi '

Test Animals: Female Sprague-Dawley CD strain rats weighing
from 180 to 200 g. were used. They were acclimated for two
weeks at the laboratory. The animals were from A.R.S.
Sprague Dawley, Madlson, WI.

Mating P;ocedurgs- The matlng procedure was described in the
report as follows: ,

l

.+.the rats were ma.ted by placinq one mle with two females “in

" a breeding cage until a sufficient number of females were
impregnated (no longer than three weeks). A vaginal .

- axamination of each female was performed daily with a oL
microscopic examination of a slide prepared with a emall drop
‘of normal saline delivered into and then recovered from the
vagina with a pipette. Tle slide was examined for the presence
and viability of sperm. The day of cobservation of sperm or -
vaginal plug was designated as Day O of gestation, and the
females were then aaaigned consecutively to an ewperimental
groups... _

94.2% a.i.) was supplied as a solid (lot no. 1984-79-3}, an&’,
the dosages were adjusted to 100% activa ingredient accordinq-
to the report.

n95g_§91§;ign_§n§_2:g§§za:igh= The test substance was
suspended in the vehicle and was administered in an :
unspecified volume to each animal. ' Dose suspensions were -

- based on gestation day 6 body weights according to the
-report. Samples of each dcsinq solution were sent to tha

sponsor for analysia~to verity the test subatance's

'concentration.;f; )
: ¢ uateﬁ aninals were assigned to four graups as
fbl;owsa" , - . :
: o Doéé Lével" s fHUmbér“z
. Thst Group . (mg/kg/day)*. - gssigned ;
Cgomtrel - -~ o T e L. .33
‘Low'dose . . 128° o 0 34 7.
Mid dose - . - - ‘250 - o33
Highdose - .~ . sae: ~ . = 33

*  Dases were administered by gavage on- qestation.dayS's
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Observations: The an.mals were observed dally for mortality,
changes in appearance and behavior, and clinical signs. -
They were weighed on gestatioh days 0, 6, 9, 12, 15, and 20
of gestation and food consumption was determ:.ned on days 6,
9, 12, 15, and 20. - )

On gestation.day 20 surv:.v:.ng a.m.mals were sacr:.flced and
examined for gross patholog:.cal f:md:mgs.

The ovaries and uterus were removed . weighed, -a.nd examined to .

. determine the numbers of corpora lutea, implantation sites, .
. early and late resorptions, and Iive ap_d dead fetuses. '

'i‘_he report described fetal 'examinetions as foilbwé:

Visceral Exam.gation of Fetuagg ‘ n .
One third of the. fetuses were fixed in Boui.n‘l solu\:i.on,

. sectioned by Wilson's freehand razor technique, and sealed in
plastic. Whole body transverse sections of the head, thoracic -
and abdominal regions were taken and examined for visceral b
abnormalities wi.th the ai.d of magnification. R =

8k %z i: .
The rmining two-thirds of the fatulu frou n,ch litt.er waere

. examined internally, eviscerated and. placed in 95% ethyl .

alcohol. After proper fixation and dehydration, the skeiatons -

' were stained in potassium hydroxide-alizarin red solution and
finally cleared in a solution of glycercl-ethyl alcochal and -
bensyl alcohol, and stored in glycercol-ethanol (50/50). Bach
skeleton was examined with the aid of magnification on a H.ght
box fo: o:si!i.cu:ion. bone uiqmnt. and aumli.:. .-

Wﬁiﬁ* , statistical analyses were descn:ihed in
. the report as follows. : : .

The. matornal body woiqht gaine m tood comuagtion data of thc
control groups were compared. statistically to trsated groups by
- Bartlett's test for homogeneity of variance -and the ons-way L
classification analysis of variance (ANOVA). If- -i.gnui;cnnt )
-results wers cbtained frowi'both Bartlstt's test and AROVA, a Lo
mltiph pairwise coupe:i.-on procedurs was used to tompare the .
group mean values. - If a significant result was not cbtained - -
from Bartlett's test, but wias cbtained from ANOVA," Scheffe's
muitiple pairwise comparison procedure was used to compare the
. group mean.values. The reproduction and viabili indices wers
_anslysed by either the chi-square method or by Wilcoxon's :

. nonparametric ccuparilon of group.mean(s). 311 uulym me
evtlu;ted at th. 5.08 prcbability lm}.. -

Da Historical controI deta» were not

ﬂies_rigel_sgnrx_l,g_xe
prov:Lded with thie report. LT . .

- ’ ’ ) Cpen
s T I, R £
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_ Re ed Result
A, ,Mateﬁnal Observations:

1. Clinical Signs and Mortality: The report deséribed thesé
- results as follows'. ] )

'Cloudy eyes, sores on the tail, and scalea on the tail were the '
most frequently reported clinical observations. These :
observations occurred with a comparable frequency in all groups

and are considered incidental. Urine stains occurred more

frequently in the mid- and high dose animals on Dayn 6-15 than
in the low-dose and control animali.

. These results are summarized from the report as follows'

‘Dose- level (mg/kg/day)

'Obéervation 0. ~ 15_ o 30 , . 60
No. with cloudy eyes / - | '

no. examined on days : ) SR o
: 0o~ 6 . 17/33 - 15/34 14/32. 14733

6 - 15. . 20/33 14/34 . 16/32 -~ 13/33
15 - 20 19/33°  14/34. . 1332 .  14/33

No. with sores on tailﬁ
'.no._examined on days

0-.6 - 7/33% 11/34 . 13/32 . 15/33

. 6 =15 . 833 . 7/34 . 10/32 ° 5/33
15 - 20 . 733 /3% T sf33° 2/33

No. w. scales on tail/ . o
- no. examined on-days: . - S

0 - 6 T 2/33 . .-9/3%& 232 - 4/33°

6 ~18 - ., - 2/33 ¢ 4/34.- . 4/32 " 3/33
15 =20 -, 333 334 - 232 . 1f33

. No. with urine stains /. o ‘
. no. examined on days” - .- . e
- ¢~ 6 . 0/33 .. - 0/34 - 0/32- 0/33

6= 15 T 0f33 - 0/3& . 4}32 14/33 -
15 - 20 S 0/33 , 0[34' o 5/32.‘ - *®f33
* Numher not raadahle-in report reproduced for review._

2. B9Qx;Egigh:_ané;zggg_senggmntign Thc\report descrihed the
' body weight results asAfollows' '

) Analyses of mean utotnal m!.ght ‘changes rovealcd no .
© statistically :ignificant dif!oxtacos'b-tw.en th. conttol tnd

',\

w - . - S N Y e e ‘!
AT R § 4
. e S . - 7 e
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test groups calculated for Days 0-6, 6-15, 15-20, 0-20 of
»gsstation.

Maternal food consumption was analyzed for bays 6, 9, 12, 15, .
and 20. Analyses revealed a statistically significantly highex
mean value for the high-dose group when compared to the control .
group on Day 20 of gestation. No other statistically
significant differences between the treated and control groups
were notsd at any of the othor days analyzed.

3. Gross opsy_and Uterine Obs ons; Gross necropsy
lobservatlons were descrlbed in the report as follows.

‘At sacrifice (Day 20), the uterus wn- ditsected with clear
fluid in two control rats, two low-dose rats, and one mid-dogse
rat. All five of these females were found not pregnant on Day
20 of gestation. One low-dose rat had a tiseue mass on_ its
liver, and one high-dose. rat had a nodule in the inguinal area.
" Two low-dcse rats, three mid-dose rats, and eight high~dose ]
rats had a yellow tinge to their body fat. Besidés the greater
_incidence of yellow body fat .in the highrdose-group,
treatment~related tendencies were noted. s

gllf“.ra; [

No significant effects were noted on intrauterina

observations. These results are.summarized from the report
as follows: -

-« -

Dbsehlévell(mg7k§[dafft

observation . . - - 0 - 125 250 . .500

Number of -animals - = L33 34 . 3% - 33 -
Number died: - R 0. N RO 2
Non-pregnant .- - "4 - 5 -4 3
With viable fetuses at - A SR

_ termznation : T “=29_~.Fé;*23i ; 282* ’vso o
Corpora lutea/doe.’ Tl 13476 ‘14.0° . 14. o4 15. 13* A
Implantations/doo e 12,24 12_86,} - 12:287- 12.83 .-
'Resorptions[littet v 0.62 0.6% . 0.39 0.6
Mean litter size =~ ot 31.52 .. 12,17 - 11.89 12.23
Mean fetal weight (g) 4,00 4.08 ~ 4.02  4.01
Mean fetal lenggg_(cn) . 3,93 . 3,96 = 3,95 4.02- -

* No othex-statistically significant.ﬁitrerencgs.fran
' controls were noted 1n thc original repott, pso 05.

The. report describcd tha incidenca ot fetal ef:acts as
follows- : o o . .

Thn viscoral cxan&nntion.:-voalnd hydxonnph:onia in one lidf
dose fetus. No other visceral anomalies were notad. - : . _
Iacidental tindinqs ot--liqht diltttcg ot th‘ hidnnys an§ o

> r :
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ureters were also noted; howevar, these are considared to be
common variants in rats seen at Hazlecon Laboratoties. *

The skeletal examination revealed anomalies of the ribs and

vertebral column in one high~dose fetus. No other skeletal

anomalies were noted. Incidental findings of lagging

ogsification of the skull, rib cage, vertebral column, pelvic '

girdls, and extremities; and angulated ribs were also observed.

These findings are considered to be common vari.ants seen in - :

rats at Hazleton Laboratori.ea. : o

. .

The results for apparently dose-related skeletal observations
are. summarlzed from the report as follows: '

Dose levei{(ﬁg/kéldaY)

.-

Observation . e 125 250 500 .
No. of live fetuses examined .. " 234 247 232 254

- No. of normal fetuses - 228 239 219 @ 239

No. with lagglhg ossifl in . R _" | o '§ 
extremities - fetuses* .. . 8 6 11 - 13"
- litters* ' . -~ 4 5 - -.8 9

No stat:.sts.cally signiticant differences trom contro].s wera .
. noted in the original report, p<0.08. g
* Data were obtai.ned fron individual animl data sheets.

A. Authors' Conclysions s Th‘e‘authors‘ rs* cnnclusion waﬁreport ed
- .as follows: SR S A St SR co
The maternal mean body weight; . px-gnancy’ rate, mesn nuaber of
implantations, implantation efficiency, ‘inicidence of . )
resorption, mesn number of dead and live. fetuses, incidénce o: oo
" fetal death,. fetal viability and the mean fetal length and - .
.waight were statistically similar when the treated groups w.:. T
compared to the control group. - A significantly higher mean L
matsrnal food consumption value was noted gu Day 20 ‘:go:h:ba
'\'_higk—doug:oupmccwpn.dtothomtroqtmp T8 -
- was$. a significantly higher mean number of coxpora lutea wlm:
thc high-dou gronp vas canpu'gd tc the cont:ak g:oup

. m:. were- no dasths in this study., at uc:ificc (Day 21!)- »
. there was a higher inci.dcncu of yclIaw tiugod body at in tho :
tzeata¢ groups. - .- - o : ,
' The fetal vucernl examination ravanlcd ﬁydtoncpbronh in cne .
mid-dose fetus. Incidental findings included slight du:atm
of the kidneys and ureters. Skeletal examination of the . :‘»
“tatuns :.vn.hd anomalhs ot th- ri.h: and vc:tcbtnl colm in AR

’
%
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B.

- A previous ‘review (HED Document No..008558) indicated that
" the highest dose tested in this .study was adequate. The
basis for that conclusion was described as’ fcllowa'

one ﬁighfﬂcse’feths. Other incidental findings included .
lagging cssification of the skull, rib cage, verteabral column,
pelvic girdle, and extremities and angulated ribs. :

Under the conditiona of this atudy, adminiatration of AC 92,
553 to pregnant rats during organogenesis at leveld up to and
including 500 mg/kg of body weight did not cause abnormalities
of fetal development and did not elicit any aigns of matemal
toxicity. ) : .

B__isxg:L§_Qi§§n_§ign_an§_ggngln§ign_ . An- independent review
of the individual animal data indicated that the 250 and 500
mg/kg/day dose levels increased the incidence of litters with
one or more.fetuses having delayed ossification of bones in

' their. extremities (see page 6 above; 4729, S/29, 8/28 and -

9/30 in the control, low, mid, and high dose groups,
respectively). statistical comparisaons of the litter -

" incidences of the two highest dose-groups with the control

group using Fisher's Exact test provided p values of 0,14 and

0.11 for the 250 and 500 mg/kg/day dose groups, respectivelg,

A statistically significant linear trend was not found when= .
the data were analyzed by the cOchran—Armitige trend test
(p=0.099).

«aémv;mg&

The sponsor auo indicat-d that. ..th. oral . m,. in Wistar rits
was 1250 ng/XG..., in & recent 2-yr chronic[cucinoqenicity
study (MRID 40174401} in rats,: a dose of 5000 ppw’' (=250 .

. mg/kg/day) produced cignificunt dcc:nus in bady woiqht gd.n
in males and fanalcn.. - ) R

The body weight dncrenenxs fcr fenalarrats in the.long-tern 5
study were described in HED Decument Nc. 1008606 as. fcllcus,-

' remglcl in thﬁ SOOO»pgn.qxoup=hnd ct;tiseictlly~-igniiicanc .:ﬁf‘-
- decreases in body weight when compared to controls on Wesks 1.

" to 10Q...Mean cumilative body weight gain was decrsased in -
.males. and femzlee by 10.7 and 25.4° pormt, :cspoctivoly, at” 13

weeks uhnu conpa:od.to controls. .

, Altbcugh»tho increased incidences of delayed ossification in

the extremities at. the two highest doses did not achieve -

 pairwise statistical significance or indicate a clearly dosa—

related -increase, ‘evaluation of a higher dose range would .- -
probably be useful in clarifying the apparent association of::
pendimethalin administration with increased incidences of the:

" delayed ossification noted in the study.  In addition, the -

" . absence- of maternal. weight gain decrements after repeated.

administration of doses as high as 500 mg/kg/day suggests:-

. that using the results frcu‘tho chronic.feeding study in rats

B
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to justlfy the adequacy of d051ng in the rat developmental '
toxlclty study is 1nappropr1ate.

Comparlson of acute tox1c1ty study results may also be
mlsleadlng since a different strain of rat (Wlstar) was used -
in the acute data referred to in previous reviews, or the
vehicle used in the Wistar rat acute study may have been
something other than corn oil. Nevertheless, repeated oral -
- doses of 500 mg/kg/day (as compared to an LD;, value of 1250
mg/kg) in the developmental study did not cause lethality.
Therefore, there is insufficient information available to
‘support characterization of the highest dose tested in the
'developmental toxicity study as adequate.

The report noted, wlthout including . incidence data, that some
fetuses exhibited dilated ureters and kidneys. If these
observations were made .frequently enough to comment on, it is
_unusual that those results were not included in the report.
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EPA Section Head: Marion P. Copley, D.V.M., D.A.B:T. %/,

Toxicology Branch I (7509C)

DATA EVALUATION REPORT

STUDY TYPE: Salmonella/mammahan activation gene mutatmn assay and Eschertchza coli
WP2(uvrA) reverse gene mutation assay(84—2(a))

. IQX&HEM._NQ. 45433

P.C.CODE: 108501

| »mng:@amsm' |

IESI_MAIERIAL Pendimethalin =~ | - S

SYNQNYMS: AC92,553; N-(1-ethylpropyD)-3, 4—dxmethyl-2 6-dmm'obenzenamme Prowl; |
Herbadox, Stomp :

STUDY NUMBER: TD847.501114

SPONSORS: AmencanCyanamldCompany Agrxculnn'alResearcthmon,PO Box _
400Pnnceton,N108543-0400 '

W Micmbxolognca}mm Inc., mwmmu&. |

IIILEQEREERI- AC 92,553 (Lot No. AC 5213-72A). &mmaatmmmahan-
MmmsomePlatechtpouuonngmﬁyAsuy(Ame)andEvchmdmcoﬁ :
Wm(uwA}RevetscMmmnAssay wnhaConﬁmatoryAssay ' ,

AUTHORS: Richard H.C. San and Valentine O. Wagnmf,m
-mam&nssm December 3, 1993 '

: _EXBCIEDZE_SIMARX InaSalmdeafmtcrosomeptate mcm-poranonassayandman
' Escherichia coli WP2(uvrA) reverse mutation assay (MRID #431778-01), strains TA98,

TA100, TA1535, TA1537, TA1538 and WP2(uvrA) were exposed to Pendimethalin at

. concentrations of 25, 50, 100, 250, 500 and 750 pg/plate, with and without exogenous

metabolic activation. Preparations for metabolic activation were made from Aroclor 1254

induced male Spragnc-Dawley rathvers ThetwtmawmlwasdehveredeMSO

. §

s

[



{PENDMETHALIN] SALMONELLA/MAMMALIAN ACTIVATION; GENE MUTATION

No cytotoxxczty was seen at any concentration of Pendlmethahn tested. The upper
concentration was limited by test material solubility (a precipitate was observed. at
 eoncentrations of 750 pgfplate and above). Positive and vehicle control values were
- appropriate. There was no evidence of an increase number of mutant colonies over

solvent control values at any coneentratxon of Pendimethalin tested, either wrth or

without S9 mix.

. This study is class1ﬁed as an acceptable study It satlsﬁes the gmdelm: requirements for a :

gene mutation study (84-2(a))

'A. MATERIALS

1. Immaymal Pemiimethaliﬂ

| Deseription: orange-brown solid
Lot/Batch No.: AC5213-72A

Purity: % a.i. 92.4% ,
Stability of compound: not ngen

CAS No 40487-42-1 (from The Mcrck Index, 10th ediﬁon) :

o

Solvent used: DMSO

Solvent/final comemnon. DMSO/50 pt/pm -

Posmve' o
Seﬁmmde , ‘ i.O’y'g[p_lac' _
2-Nitrofluorenie - LOug/plate
* 9-Aminoacridine - 75 uglpiate
MeﬁxylMethanemlfomw 1000 ug/plate
 Activation: o
2-Aminoanthracene 1.0 ug/plate -

. Opghine

TA100, TA153S

 TA98, TA1538

TA1537

TA98, TA100, TA1535, -
TA1537, TAIS38

WP2(avrA) '

“"'J'.éfk."é;'ﬁ‘«-' N



[PENDIMETHALIN] - SALMONELLAIMAWAHAN ACTIVATION; GENE MUTATION
3. Amancn ) |

9 derived from _
X Aroclor 1254 x induced Xx rat X liver
Male Sprague—Dawley rats were used. :

S9 mix composmon
10% microsomal enzymes
5 mM glucose-6-phosphate g
. 4 mM B-nicotinamide-adenine dumcleonde phosphate
33 mMKCl
_ina 100 mM phosphaxe buffer atpH74

4. Ieﬁm:gamsm&
S. typhimuriwh strains: : R
—TA97 x TA98 " x TAI00 __TAl02 = __TAlM4
X TA1535 x TA1537 _x TA1538 T

E. coli strain:
WP2(uvrd) .

Pmperiymmmmned? YES
; Checkedforappropnamgeneucmrker? YES

' Prehmmaty tomty test: 100, 250, 750, 1000, 2500, 5000 ug/plate

" Mugenicity test: 25, 50, 100, 250, 500, 750 palpise |

Activated conditions:
Pnlimnnrytomtym 100250750100&,25005000;:;!1)1:&

Mutagemcuymt: 235010)250,506750»5@13& _
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B. TEST PERFORMANCE

1.

o

_X_standard piate test

— pre-incubation (__ mnmtes) ~
__ "Prival” modification
— Spot test
other (describe in a. )

Plates—fé‘r the standard plate incorporation assay were prepared as fonov}s, one plate per
dose in the preliminary range-finding assay and three per dose in the main mutagenicity.

' assays. In the absence of SO mix, IOOylofanovamghtmnmreoftuterstmnamﬁﬂ

pul of vehicle, posmvewmlorPendmwthalmwmaddedeSmlofmoIcnsem~
top agar (0.8% agar (W/V) and 0.5% NaCl (W/V) supplemented with L-histidine, T¥- -
bmﬁnandL—tryptophanwaﬁmleommmonoﬁOuMaeh)aﬁirc With S9 -
mix, 500 ul of S9 mix, 100 i of tester strain and 50 ul of vehicle, positive control or
Pendimethalin were added to 2.0 mi of molten selective top agar at 45  2°C. The
mmmwmvortexedaxﬂomhndomomesmfweofﬁmlofmmmlbouomagar .
(Vogél-Bonner minimal mediom B witly 1.5% (W/V) agar). When the overlay had

. solidified, ﬂwphwswctemvuted,mbmdaﬂ? 4 2 °C for 48 hr and then revertant -

colonies counted. 'I‘hebackgmnﬂlawnofbmnwasalmexmmdtoevalmany,
cy@omnyof&mmandmyeudemeoﬂeumamulmmnmmm .

-~ .

CREEEEED.BESHLIS

L

’2' ], - - I | e '.I " v

Dosea of 100, 250, 750, 1000; 2500 and 5000 ug/plate were use in the range-finding
study:- No cytotoxicity was seen at these doses; however, a precipitate was seen at doses '
2 750 sg/piate. Therefore, mwmmﬁrﬁzmmmaysm%&
pg/plate. Rmhsofthepmhmmycy&»omﬂymympmmﬂdmﬁwendmhbuj
1-6 (MRID No. 431?78-01 PP- 17-22)ﬁorthesxxbwtcnlsu'amused. -

Amwofhmmdmquwymmmﬁxmmrymymm' _
in Appendix Tables 7 and 8 (MRID No. 431778-01, pp. 47-48) respectively. No-
evxdemeofanmﬁgemcresponsewasseenatany@emanys&amwﬂhorwﬁhm&'
mxxmetthetassay Posmveandvehmlccommlvﬂueswemappmpmm P
A&{sﬁ



[PENDIMETHALIN] ~ SALMONELLA/MAMMALIAN ACTIVATION; GENE MUTATION
D. REVIEWER'S DISCUSSION/CONCLUSJONS
This study conforms to the federal guidelines for conducting a Salmonella/microsome reverse
mutation assay and a reverse mutation assay at the tryptophan locus in E. coli WP2(uvrA).

Pendimethalin was tested to a concentration limited by its solubility. “The data were
consistent within and between experiments and control values were acceptable.

Under the conditions of this study, Pendimethalin did ot induce mutations in any of the
bacterial strain at any concentration tested, eithe: in the presence or absence of S9 mix.

E. Was test performed under GLPs (is a quality assurance statement present)? YES

F. Appendix attached? NO CBI appendix attached
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"‘Page : is not included in this copy.

'.Pages {z through fz are not included.

.The materlal not included contalns the ffollowing type

1nformatlon°
‘ Identlty of product 1nert 1ngred1ents.’_‘
' Identlty of product 1mpur1t1es.

- Descrlptlon of the product manufacturlng process.

- Descrlptlon of quallty control procedures.

Identlty of the source of product 1ngred1ents.
Sales or other commerc1al/f1nanc1al information.
Y draft product label. :
— The product confldentlal statement of forfiula.
Information about a pendlng reglstratlon action.

v/ FIFRA reglstratlon data.

. The document is a dupllcate of page(s)

4
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.of

The information not included is generally con51dered confldentlal
by product registrants.: If you have any questions, please contact

the 1nd1v1dual who prepared the response to your request.
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 [PENDIMETHALIN]
EPA Reviewer: Irving Mauer, Ph.D.

‘Toxicology Branch I (7509C) :
EPA Section Head: Marion P. Copley, D.V.M., D.AB. T. ﬂ% , Date <&/ A
Toxicology Branch I (7509C)

DATA EVALUATION REPORT

STUDY TYPE: Salnwnella/mammahan activation gene mutation assay and Escherichia coli
WP2(uvrA) feverse gene mutation assay(84-2(a))

 TOX. CHEM.NO.: 454BB

- z.g.mna io_ssox

 MRID NUME En"431350-06.
IE.SI.MAIERIAL Pendlmcthalin

SXNQNXMS AC92,553; N—(I-ethylpropyl)—3 4—dxmethyt—2 6-dnntrobememnnne Prow!
Herbadox; Stomp

PREL wl -.'.-4'!. !

SIIID_Y_NIMBEE TC892. 501114

.. SPONSOR: AmencanCyanamdemnpmy AgrmlﬁnalRmntethmon,PO Box -

400 Princeton, NI 08543-0400

.W Mmobmloglcalﬁasocm Ine., QSNMWeIlM Rockvﬂle

) IITLE OF REPORT: AC 92,553 mwmmmmmmmmon
Muiagenicity Assay (Ames Tes) and Escherichia coll WP2(uvrA) Reverse Mutation;
Assaywﬂ:ConﬁrmatoryAssay ‘ .

]

,Am:HQBs mchardH.C.SanandMicheueL Klug
: BFIQBT..IS.SJIEQ‘ May5 1993

EXECUTIVE SUMMARY: mawmmosomepmwrpomonmyandman-
Escherichia coli WP2(uvrA) reverse mutation assay (MRID #431350-06), strains TA9S,

" TA100, TA1535, TA1537, TA1538 and WP2(uvrA) were exposed to Pendimethalin at
concentrations of 50, 100, 250, 500 and 750 ug/plate witliout exogenous metabolic -

' mmmm&mmmphumaddmomcommnofﬁpypmm
exogenwsmmbohcacnvauon. Aoonﬁrmamryasaym&eommmomoﬂs 50, 100,

3 £
b4
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250, 500 and 750 pg/plate both with-and without S9 mix. Preparations for metabolic
activation were made from Aroclor 1254 induced male Sprague-Dawley rat livers. The test
material was delivered in DMSO. . ‘

No cytotoxicity was seen at any concentration tested up to 5000 pg/plate. The upper
concentration tested was limited by solubility of the test material. Positive and vehicle
" control values were appropriate. No evidence of a mutagenic response was seen at any

dose in any strain with or without S9 mix in either assay.

ijs study is classified as an acceptable study 1t satisfies the guxdelme reqmrements fora
gene mutation study (84-2(&)) .

1.

Test material: Perdimethalin

Description: rust colored powder/ solid

Lot/Batch No.: AC8088-149

Purity: % a.i. 90.7% (prowdedbysponsor)
Stability of compound: not given

CAS No.: 40487-42-1 .

Structure:

Solvent used: DMSO .
o ; iale "
_ 'Solvemlﬁnﬂooneenmnon. DMSOISO pl!phw
Positive:
Non-activation: _— :
- Sodium azide 1.0 pg/plam '
2-Nitrofluorene: - 1.0 ug/plate
© 9-Aminoacridine 75 uglplate
~ Methyl Methanesulfonate 1000 pg/plate
. Activation: : )
2-Aminoanthracene. 1.0 ug/plate

10 pgiplate

TA100, TA1535

TA98, TAIS38 -
. TAISI?
| WP2uvrA)

 TASS, TAI00, TAI1S3S,

TA1537, TA1538
WP2(uvrA)

iy
TR \§

I T
& g
¥ .
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4 S9 derived from
X_Aroclor 1254 x induced _x rat X_liver
Male Sprague-Dawley rats were used

S9 mix composition:
10% microsomal enzymes:
5 mM glucose-6-phosphate
4 mM B—mconnamlde-ademne dlmlcleonde phosphate
8 mM MgCl,
33mMKCt -+
in a 100 mM phosphate buffer at pH 7.4

4. Test organisms
S. typhimurium strains: N A S
.TA97 x TA98 X TAI100 __TA102 __ TAl104
X TA1535 x TA1537 _x TA1538 : '
WP2(uvrA) o " ‘

Properly maintained? YES . '
Checked for appropriate genetlc marker? YES

) Non—acnvatedcondmom '- '
Range-finding iest: 100, 250, 500, 750; 1000, 2500, Sow;tglplate

' Mutagemcuymso 100, 250, soo 7sopg/pm
Acuvmdcondxuom'
Range-ﬁmhngtest.lw 250, 500, 750, 1000 2500, 5000pglplate

-Mutagenicity test: 25, 50, 100, 250, 500, 750 pglplate -



[PENDIMETHALIN] : SALMONELLA/MAMMALIAN ACTIVATION; GENE MUTATION
B. TEST PERFORMANCE' |

1. Type of Saimonella assay -

X. standard plate test

. pre-incubation (__ minutes)
— "Prival" modlﬁcatlon
__ spot test
_ other (describe in a.)

2. Protocol

Plates for the standard plate incorporation assay were prepared as follows, one plate per -
- dose in the preliminary range-finding assay and three per dose in the main mutagenicity -
assays. In the absence of S9 mix, 100 ul of an overnight culture of tester strain and 50
ul of vehicle, positive control-or Pendimethalin were added to 2.5 ml of molten selective
top agar (0.8% agar (W/V) and 0.5% NaCl (W/V) supplemented with L-histidine, D-
bxounandbuyptophantoaﬁmlcomenn'anonofsolngh)atﬁi2°C With-S9
mix, 500 ul of S9 mix, 100 u} of tester strain and 50 ul of vehicle, positive control or
Pendimethalin were added to 2.0 mi of molten selective top agar ai 45 + 2°C. The
mixtures were vortexed and overlaid onto the surface of 25 ml of minimat bottom agar -
(Vogel-Bonner minimal medium E with 1.5% (W/V) agar). When the overlay had
solidified, the plates were inverted, incubated at 37 + 2 °C for 48 br and then revertant -
colonies counted. Ttwbackgrmnﬂlawnofbactenawasa!sommmedmevamateany
cytotoxicity of treatment and any evidence of test material precipitation was noted.

C. REPORTED RESULTS

- Doses of 100, 250, 500, 750, 1000, 2500 and 5000 pg/plate were use in the range-
" finding stady. Na cytotoxicity was seen at these doses; however, a precipitate was seen
 at doses:> 500 pg/plate with TA98, TA100, TA1537 and TA1538 in the presence of S¢ -
mix. A precipitate was seen at doses z750pglplaﬁew1ﬂ1theremaxmngtwtcr
strainfactivation combinations. Therefore, the upper dose selected for the mutagenicity
'assayswasenhersmuglplateor750pglplxteasappmpmte Results of the
prehmmrycytotomtyassayarepresemedmAppendnTabhsl 6fortbesxx
bactenalsu'amsused :

2. Mutaaenmmz.asm

Ammnnaryofmemksofthenmtagemuyassayandﬂnwnﬁmamyamymgwen
in Appendix Tables 7 and 8 respectively. In the first mutagenicity assay, the dose range
was 50 to 750 ug/plate in the absence of S9 mix and 25 to 750 ug/plate in the presence
ofS9m1x Inttreoonﬁrmatoryassayﬂ:edoserangewaaxzsw?so“g!pmbothmth.
. . gﬁh ’
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and without S9 mix. No evidence of a mutagenic response was seen at any dose in any
strain with or without S9 mix in either assay. As noted in Appendix Tables 7 and 8, not

* all strains were tested at 750 ug/plate with S9 mix and, although all strains were tested
at 750 pg/plate without S9 mix, Tone of these plates were counted. Positive and vehlcle
control values were appropnate

D. EEY.IEﬂE&.S_DISQIISSIQNIQQHCLHSIQNS : ,
' This study conforms to the federal guidelines for conducting a Salmonella/microsome reverse
* mutation assay and a reverse mutation assay at the tryptophan locus in E. coli WP2(uvrA).
Pendimethalin was tested to a concentration limited by its solubility. - The data were
consistent within and between expenments and comrol values were acceptable, -

As tested in this study, Pendimethalindidno_tinducereversenwaﬁons at the histidine locus
‘in S. Typhimurium tester strains or-at the tryptophan locus in E. coli WP2(uvrA).

E. Was test performed under GLPs (isa quality assurance statement present)? YES

F. Appendix attached? NO CBI appendix attached

juscny O
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