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Introduction to the September 29, 2004 revision

The DOW Company presented (August 27, 2004, MRID # 46353401) provided a response to
the Nitrapyrin Evauation of Preliminary Human Hedlth and Ecologicd Risk Assessments. In their
response, the DOW Company indicated severd areas of the origina Toxicology Chapter for the RED
(DP Barcode D295599, May 13, 2004). In response to the DOW Company’s comments,
ReRegigration Branch [11 has revised the Toxicology Chapter to account for severa typos and
incongstencies.

After giving consideration to the comments provided by the DOW Company, the following items
were not changed from the origind Toxicology Chapter for Nitrgpyrin:

1. Commentary regarding the mouse carcinogenicity study.

HED’s CARC considered the study by Quast (1990, MRID # 41651601) and determined that
the dose levels were too low for adequate carcinogenicity assessment and specificdly requested that a
replacement study be provided. This replacement study (1997, MRID # 44231803 and 44231801)
was conddered the definitive study for defining the carcinogenic potentid of nitrgpyrin in mice and the
basisfor the classfication. The DOW Company has indicated that “ A pathology peer review is
scheduled for early October, 2004 to evaduate dl relevant studies and information on the carcinogenic
potentia of Nitrgpyrin”. However, HED cannot ater its conclusions regarding the classification of
Nitrgpyrin at thistime based on an unseen document.  When the peer review report is submitted to the
Agency, HED will consider its content and if deemed gppropriate, convene a meeting of the CARC to
consder reclassfying Nitrapyrin for carcinogenicity.

2. NOEL for the mouse subchronic study.

The DOW Company indicated that a“NOEL” for a subchronic mouse study can be established
from the Barna-Lloyd et a study at adose leve of 45 mg/kg/day”. No change in the Toxicology
Chapter of the RED for this comment was made since this study was not included as a critica endpoint
in risk assessment and aso because current HED guidance does not require that hepatocel lular
hypertrophy and dight liver weight change be included in the LOAEL for a study.



EPA Reviewer: John Doherty , Date

ReRegigration Branch [11 (7509C)

EPA Secondary EPA Reviewer): PameaHurley , Date

ReRegigration Branch [11 (7509C)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

TABLE OF CONTENTS

HAZARD CHARACTERIZATION . .ot et 5
REQUIREMENTS . . . e e e e e 7
DATA GAP(S) .ttt 7
HAZARD ASSESSMENT ... e e e e e e 7
A1 ACUE TOXICIY . v ottt et e e e e e e e e e 7
4.2 SUDCHIONIC TOXICILY . . . vttt e e e e e 8
4.3 Prenata Developmenta TOXICILY . ... ..o it 10
4.4 ReProduCtiVE TOXICILY . ..o v vttt et e e ettt e 12
45 ChroniC TOXICITY . ..ottt et e e e e e e ettt 14
4.6 CaCiNOgENICITY . .o\ttt et et e 16
A7 MUBOENICLY . . oottt e e e e e e e e 17
4.8 NEUIOIOXICITY ..ottt et et e et e e et 18
49 Meaboliam . ..o 19
4.10 Specid/Other SIUAIES (NONE) . . . .ottt ettt e 21
TOXICITY ENDPOINT SELECTION ...t 21
5.1 SeeSection 9.2 for Endpoint SdlectionTable. ........... ... .. ... .. ... 21
5.2 Derma ADSOIptioN .. ..ot e 21
5.3 Classfication of Carcinogenic Potential . ... 21
FQPA CONSIDERATIONS ... e e 22
6.1 Specid Sengdtivity toInfantsand Children. .. ......... ... ... ... . 22
6.2 Recommendation for a Developmental Neurotoxicity Study .. .................... 23
OTHER ISSUES (NONE) . . . ot ittt e e et et e e e e ettt 23
REFERENCES . ... i e e e e e 23
APPENDICES . ... 27
9.1 Toxicty ProfileSummary Tables . ... ..o 28

911 AcuteToxicity Table . ... ... 28

912 Subchronic, Chronic and Other Toxicity Tables. . ..................... 28
9.2 Summary of Toxicologicd Doseand Endpoints . ........... ... ... .. 33



Nitrapyrin/2004 RED Toxicology Chapter

1.0 HAZARD CHARACTERIZATION

Nitrapyrin (2-chloro-6-(trichloromethyl)pyridine) is a nitrification inhibitor that is used to prolong
nitrification of ammonium ions when gpplied with ammonica fertilizers (urea, anhydrous ammonia, €tc)
and liquid animal wastes. It isused for land to be planted with corn, wheat and sorghum. It acts by
inhibiting Nitrosomonas bacteria

Acute toxicity and sensitization. Nitrgpyrin is classfied as Toxicity |11 for acute ord (LDs, 1.07
gm/kg for males and 1.23 gm/kg for femaes), dermd (LDs,> 2000 mg/kg) and inhdation (LCs, >
0.03mg/L) and is not consdered adermd irritant (Toxicity Category V) but does have some
properties as an ocular irritant (Toxicity Category 11). Nitrapyrin was demondtrated to be positivein a
modified Maguire derma sengtization study.

Dermal toxicity. Following dermd application for 21 days, the liver was demongtrated to be
increased in weight but without concurrent histopathologica changes.

Subchronic and chronic oral toxicity. In addition to body weight decreases, the liver was
demondtrated to be the principle target organ in rat, mouse and dog subchronic and chronic studies. In
dogs liver toxicity was indicated by changesin cholesterol and akaline phosphatase and liver weight.
and hypertrophy. Inrats, liver weight was increased and this was associated with clinical chemistry
changes such asincreases in dbumin, danine aminotransferase and cholesterol and hepatocd lular
hypertrophy and centrilobular vacuolization consstent with fatty change. In mice, the liver weight
changes were associated with severa histopathologica findings ranging from centrilobular and
panlobular hepatocyte hypertrophy, mitotic figures and eventud necrosis and including bile duct
proliferation. The stomach was adso demonstrated to be a target organ as indicated by hyperkeratoss
and/or hyperplasa Epithdid cdl vacuolation and/or hyperplasiahypertrophy was dso seenin the
duodenum and jgiunum. Increased extramedullary hematopoiesisin the spleen was dso seenin high
dose group mice.

In addition to the liver, the kidney was aso demongtrated to be atarget organ in male rats only
and the weight of evidence indicated that nitrgpyrin affects the kidney in amanner consstent with the
apha2u globulin mode. Consigtent with this modd, kidney non-neoplastic pathology was evident and
there were increases in kidney tumorsin maerats. Induction of kidney pathologica changesin the
apha 2 globulin modd is not rdlevant to human risk assessment.

Reproductive and Developmental toxicity. Nitrgpyrin did not demonstrate increased
sengtivity to fetuses and offspring. Maternd toxicity consisted of decreases in body weight and liver
effects and kidney effectsin the rat reproduction study. There were no indications of impaired
reproductive performance. Fetal and offgpring toxicity was dight and included increased incidence of
crooked hyoid in rabbits, ossfication decreases in rats and body weight decreases and evidence of
hepatic centrilobular hypertrophy with fatty changesin rats in the reproduction studly.
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Carcinogenicity. Nitrgpyrinis classfied as"likely to be a human carcinogen” based on the
mouse study which demondtrated liver tumors, ssomach tumors and Harderian gland neoplasm. The
Q1* was determined to be 4.25 x 102 human eguivaents.

Mutagenicity. Thereisno mutagenicity concern with nitrapyrin. The mutagenicity data
base for nitrapyrin satisfies the current recommendations for testing and the submitted studies do not
indicate a mutagenicity concern. However, there is one study (unreviewed) that reports that nitrapyrin
is mutagenic in the Salmonella typhimurium strains TA97, TA98 and TA100 in the presence of S9
metabolic activation. The results of the NTP study are in contrast with the submitted study which did
not demondtrate positive mutagenicity effectsin these drains.

Neurotoxicity, Endocrine Disruption and Immunotoxicity. . Neither the subchronic, chronic,
developmenta or reproductive rat, mouse, dog or rabbit studies indicated that nitrapyrin was
associated with ether a pecific or an indirect neurotoxic or immunotoxic response or endocrine
disruption.

Metabolism. Absorption and eimination of labeled nitrgpyrin was rgpid and essentidly complete
by 72 hours. Most (79.56% to 85.48%) of the radioactivity was recovered in the urine with asmaler
amount (11.04% to 13.63%) in the feces. Very little (0.51% to 0.95%) remained in the tissue. There
was no unchanged nitrapyrin in the urine and 6-chloropicolinic acid and its glycine conjugeate were
identified as the metabolites. The glycine conjugate was more common in femaes and for both sexes
following multiple dosng.
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2.0 REQUIREMENTS - The requirements (CFR 158.340) for nitrapyrin will be addressed by the
risk assessor who is more familiar with the exact nature of the uses and exposure of this chemical.

3.0 DATA GAP(S

There are no data gaps for nitrapyrin a thistime. The HIARC recommended that a 28 day
inhaation toxicity study be conducted with nitrgpyrin to provide a better endpoint for inhaation risk
assessment.  However, the waxy physical nature of technical nitrapyrin precludes generating aerosols
of gppropriate atmaospheric concentrations to meaningfully assess the inhalation toxicity. Pleaserefer to
the memo dated December 8, 1991 from Linnea Hansen (TXR # 009040) addressing the problems
associated with assessing nitrgpyrin in inhdation sudies.

40 HAZARD ASSESSMENT
4.1 Acute Toxicity

Adequacy of data base for acute toxicity: The data base for acute toxicity of nitrapyrinis
consdered complete and is summarized in the Table 2. No additiona studies are required &t thistime.
Nitrgpyrin is classfied as Category |11 or IV for acute ord and dermd toxicity and for dermd irritation.
However, nitrapyrin is classfied as Category |1 for ocular irritation. Nitrapyrin cannot be classified for
inhdation toxicity because of the waxy physica nature of this chemical precludes assessng inhaation
toxicity in unformulated products.
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Table 2. Acute Toxicity of Nitrapyrin (PC Code - 069203)

RED Toxicology Chapter

Guiddine
No. Study Type MRID #(s) Results Toxicity Category
81-1 Acute Ord - rat 00037519 LDg, = 1.07 gmkg & 11
(1972) 1.23gm/kg %
81-2 Acute Dermd - LDy, > 2000 mg/kg "
rabbit (1986)
81-3 Acute Inhdation 00158901 LCs, > 0.03 mg/L Cannot classfy
(1986) no effects
(technicdly limited
atmospheric conc.)
81-4 Primary Eyelrritation | 00158902 | Corned opacity to day I
(1986) 14 (2/6), conjunctiv-itis
today 21, iritisto day 7.
81-5 Primary Skin Irritation | 00037519 | Vey dight erythemaand v
(1972) dight exfoliation.
81-6 Dermd Sengtization 00158903 Postive in the modified Maguire method.
(1986)

4.2 Subchronic Toxicity

Adegquacy of data base for subchronic toxicity: The data base for subchronic toxicity is

consdered complete. Subchronic feeding studiesin rats and dogs were completed years ago. The
more current chronic feeding studies can be used to asss in the evauation of the subchronic toxicity of
nitrgpyrin. The mouse subchronic study demonstrated increased liver weight and hepatocel lular
hypertrophy at the lowest dose tested and at higher doses there was poor survival.  The 21-day dermal
toxicity study with rabbits demonstrated liver weight effects at the highest dosetested. Thereisno
subchronic inhaation study and it is currently not required. No additiona studies are required & this

time

870.3100 90-Day Oral Toxicity - Rat

Refer to the rat chronic feeding/oncogenicity study below.
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870.3100 90-Day Oral Toxicity - Mouse

Executive Summary. Inasubchronic toxicity study (1995, MRID 44253802), nitrapyrin (90.0 and
92.05% a.i.) was administered in the diet continuoudy to 10 male B6C3F; mice per group at dose
levels of 0, 200, 300, 400, or 600 mg/kg/day and to 10 female B6C3F, femae mice per group at dose
levels of 0, 200, 400, 600, or 800 mg/kg/day for up to 95 or 96 days. Dietary concentrations were
adjusted each week s0 as to deliver constant doses throughout the study.

No animas administered 600 or 800 mg/kg/day of the test materid survived to study termination.
One mde and one femde in the control groups died, but al animas administered the test materid at
concentrations <400 mg/kg/day survived to sudy termination. No clinica sgns of toxicity were
observed in animas administered <400 mg/kg/day; clinical Sgns observed in the 600- and 800-
mg/kg/day groups were associated with imminent death. Mice administered 600 or 800 mg/kg/day
showed pronounced decreases in body weights, body weight gain, and food consumption prior to
death. Made and female mice administered 400 mg/kg/day weighed up to 9% (p<0.05 or <0.01) less
than the controls from day 54 to sudy termination. Body weight gain a 400 mg/kg/day was reduced
by 37% for males and 25% for femaes over the first 75 days of the study and by 21 and 16% for
males and femaes, respectively, over the entire study. There were no clear dose-related effects on
food consumption or food utilization for groups that survived to study termination. No datigticaly
sgnificant effects were observed on body weights, body weight gain, food consumption, of food
efficiency in mice administered 200 or 300 mg/kg/day of the test materid.

Treatment-related effects were observed on hematologic and clinical chemistry parameters.
Hemoglobin and hematocrit levels were decreased by 6 to 11% (p<0.01) in male and female mice at
400 mg/kg/day. Other statistically sgnificant (p<0.05 or <0.01) findings in females a 400 mg/kg/day
included 16% reduction in platelet counts, 199% increase in the white blood cell count, a concomitant
234% increase in lymphocyte count, and a 127% increase in the reticulocyte count. Treatment-related
effectson dinica chemigry parametersincluded gatigicaly sgnificant increases in serum danine
aminotransferase levels a 300 mg/kg/day in maes (181%) and at 400 mg/kg/day in both sexes (435%
in maes and 235% in females) and a decrease in fasting glucose (-30%) at 400 mg/kg/day in females.

Statigticaly sgnificant changes (p<0.05 or <0.01) in absolute and relative (to termina body
weights and to brain weights) weights were noted for severd organs. Absolute and relative kidney
weights were decreased by 8 to 14%, testes weights by 12 to 18%, and brain weights by 9 to 10% at
the 400-mg/kg/day dose level; these decreases were probably due to decreased body weights.
Absolute and reldive liver weights showed dose-related, statistically significant increases at dl dosesin
both sexes; liver weights increases ranged from 125 to 129% at 200 mg/kg/day, 146 to 148% at 300
mg/kg/day (maes only), and 158 to 189% at 400 mg/kg/day.

Trestment-related gross necropsy findings conssted of enlarged liversin seven mae and six
fermae mice administered 600 mg/kg/day. Treatment-related microscopic findings were observed in the
liver of both sexes and ovary and uterus of femaes. The liver lesons conssted of centrilobular or
panlobular hepatocdlular hypertrophy in dl mice administered 200 to 400 mg/kg/day, hepatocyte
intracytoplasmic vacuoles (eosinophilic and clear) and single cdll necrosis of hepatocytes in males
administered 300 and 400 mg/kg/day and in femaes administered 400 mg/kg/day. Increased
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incidences of green or brown intracytoplasmic pigment in Kupffer cells and mixed inflanmatory cell
infiltrate of the liver were observed in maes and females administered 400 mg/kg/day. In addition,
hypoplasidatrophy of the ovary and uterus occurred in dl femaes administered 400 mg/kg/day. The
degree, but not the incidence, of extramedullary hematopoiesis in the spleen was increased at 400
mg/kg/day in both sexes as compared with controls. The lowest observed effect level (LOEL) for
male and female mice administered nitrapyrin is 300 and 400 mg/kg/day, respectively, based
on liver toxicity (increased liver weights and hepatocdlular hypertrophy). A no-observed-
effect level (NOEL ) is 200 mg/kg/day supported by elevated liver enzymes.

This subchronic toxicity study is dassfied acceptable (quideline) and does satisfy the guiddine
requirement for a subchronic ora study (82-1b) in mice.

870.3150 90-Day Oral Toxicity - Dog
Refer to the chronic dog study below.
870.3200 21/28-Day Dermal Toxicity — Rat

Executive Summary:  In a21-day dermal toxicity study (1992, MRID No.: 42239301), four
groups of 5 mae and 5 female New Zealand White Rabbits were dosed with 0, 100, 500 or 1000
mg/kg/day for 6 hours/day, 5 days/week over athree week period.

At 1000 mg/kg/day there were increased liver absolute (17% for males and 20% for females, p <
0.05) and relative (20% for males and 22% for femaes, p < 0.05) weights. There were no concurrent
histologica or dlinica chemigtry changes associated with the liver weight increases. Locdl Ste of
gpplication dermd irritation was noted in al treated dose groups and was described as very dight to
well-defined erythema and/or very dight edema. The LOAEL is 1000 mg/kg/day based on liver
weight effects. The NOAEL is500 mg/kg/day.

Classification. This21-day dermd toxicity study is classified as ACCEPTABLE/Non-
Guiddine. Since the study assessed only 5 animal §/sex/dose rather than the 10/sex/dose currently
required by the 870.3200 guiddines the study does not satisfy the guiddine requirement for a 21 day
dermd toxicity study.

870.3465 90-Day Inhalation — Rat
There is no subchronic inhdation toxicity sudy with nitrgpyrin.
4.3 Prenatal Developmental Toxicity
Adequacy of Data Base for Prenatal Developmenta Toxicity: The data base for prenatal

developmentd toxicity is congdered complete. No additiona studies arerequired at thistime.  Neither
therat or rabbit developmentd toxicity sudies demondtrated increased senditivity to the fetuses.

10
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Reduced body weight and food consumption were the most evident effectsin dams. Slightly reduced
fetd weight as well as possible skeletd variations and delayed ossfication in rat pups and crooked
hyoid in rabbit pups were evident in the offspring.

870.3700a. Prenatal Developmental Toxicity Study - Rat

Executive Summary. In adevelopmenta toxicity study (1994, MRID No.: 43210302), 28 mated
Crl:CD(SD) BR rats/dose group received 0, 15, 50 or 120 mg nitrapyrin/kg/day (technica, 92% a.i.)
in corn oil by gavage from gestation days 6 through 15, inclusve. These dose levels were selected
based on a dose range finding study (1994, MRID No.: 43210301). There were 25, 26, 25 and 23
litters that produced live fetuses for the control, 15, 50 or 120 mg/kg/day dose groups, respectively.

Maternal toxicity. At 120 mgkg/day, Sgnificantly reduced mean materna body weight gain
(35% less than control gain, days 6-16) and reduced body weight (7%) were noted. Food
consumption was aso reduced during the first three days of treatment (13%). A sgnificant reduction
in materna weight gain (13%) a 50 mg/kg/day was atributed to decreased uterine weight not related
to treatment. The LOAEL for maternal toxicity is 120 mg/kg/day based on decreased body
weight gain and reduced food consumption. The NOAEL is50 mg/kg/day. Developmental
toxicity. Therewereatota of 393, 398, 379 and 356 live fetuses available for evauation for the
control, 15, 50 and 120 mg/kg/day dose groups. At 120 mg/kg/day, dightly reduced (5.5%) mean fetal
body weight in femd e fetuses and increases (not sgnificant) in rudimentary 1t lumbar ribs (about 4
times the control incidence, in litter incidence), and incompletely or unossified 4th, 5th, and 6th
sternebrae (about 1.6 to 3 fold over the control litter incidence) were noted. The LOAEL for
developmental toxicity is 120 mg/kg/day based on marginally decreased fetal weight in
females and possible increased incidence of skeletal variations and delayed ossification. The
NOAEL is50 mg/kg/day.

Classification. Thisdeveopmentd toxicity sudy inratsis classfied as ACCEPTABLE/
GUIDELINE and sdtifies the requirement for a series 83.3 developmenta toxicity study in réts.

In addition to the above study, thereis an earlier study (1986, MRID No.: 00163792), that was
classfied as Supplementary since the dose levels were consdered inadequate for testing. The study
could not conclusively establish that there was sufficient toxicity a 50 mg/kg/day, the highest dose
tested.

870.3700b. Prenatal Developmental Toxicity Study - Rabbit

Executive Summary. In aprenatal developmenta toxicity study (1985, MRID 00153543), Nitrapyrin
(91.9% a.i., Lot# 840319 [AGR 213226]) in corn oil was administered to artificidly inseminated New
Zedand White rabbits (25-27/dose) viagavage in adosing volume of 1 mL/kg at concentrations of O,
3, 10, or 30 mg/kg/day on gestation days (GD) 6 through 18. Control animals were dosed with corn
oil done. All does were sacrificed on GD 28 and their uterine contents examined. Data were not

11
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included in the study report for food consumption, uterine weights, and adjusted (for gravid uterus)
materna body weights.

There were no effects of trestment on maternd survival, clinical Sgns, or gross pathology. One
10 mg/kg doe died on GD 25, and one 30 mg/kg doe died on GD 22. These deaths were attributed to
inanition resulting from the presence of ahair bal in each case. At 30 mg/kg, materna body weight
gains were decreased (p<=0.05) during GD 12-15 (-86 g treated vs-22 g controls), resulting in
decreased (p<=0.05) body weight gains for the overal (GD 6-19) treatment interval (-275 g treated vs
-112 g controls). Absolute and relative (to body) liver weights were increased (p<=0.05) by 22-24%
over controls. The maternal LOAEL is 30 mg/kg/day based on decreased body weight gains
and increased absolute and relative (to body) liver weights. The maternal NOAEL is 10
mg/kg/day.

There were no effects of trestment on the number of litters, litter Sze, resorptiong/litter, percent of
litters with resorptions, number of fetuses (live or dead), post-implantation loss, fetd body weights, or
sex ratio.  Incidences of crooked hyoid were increased (p<=0.05) at 30 mg/kg (19% fetuses; 57%
litters) over concurrent controls (5% fetuses, 32% litters) and historical controls (0-9.4% fetuses, O-
53% litters). There were no treatment-related externd or viscerd abnormaditiesin the fetuses. The
developmental LOAEL is 30 mg/kg/day based on increased incidences of crooked hyoid. The
developmental NOAEL is 10 mg/kg/day.

Thisstudy is dlassfied acceptable/guideline and satisfies the guideline requirements for a
developmenta toxicity study in the rabbit (OPPTS 870.3700; 883-3[h]).

4.4 Reproductive Toxicity

Adequacy of data base for Reproductive Toxicity: The data base for reproductive toxicity is
considered complete. No additiona studies are required at thistime. There was no indication of
increased susceptibility to the offspring. The liver was affected in both the parental and offspring
groups. In the parental group, the kidney was aso affected.

870.3800 Reproduction and Fertility Effects - Rat

Executive Summary. 1n amulti-generation reproduction toxicity study (1988, MRID 40952701),
Nitrapyrin (93.3% a.i.; Lot #WP 860 516-308B) was administered in the diet to Fisher 344 rats
(30/sex/dose) at dose levelsof 0, 5, 20, or 75 mg/kg/day. The P animals were dosed for
gpproximately 10 weeks prior to mating to produce the F, litters. After weaning a gpproximately 4
weeks of age, F;, animals were randomly selected to become the parents of the F, generation and were
dosed for gpproximately 12 weeks prior to mating. After weaning of each generation and sdection of
animas chosen to be parents of the next generation, the origind parenta animasand 10
weanlings/sex/dose were sacrificed and submitted for gross necropsy and histopathologica
examination.

12
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Parental Toxicity. Therewere no treatment-reated effects on surviva or clinicd sgns.
Absolute and/or relative liver weight were increased in the 5 mg/kg/day dose group (9% and 4% for
the P group and 4% (ns) and 3%, otherwise dl p < 0.05 for the F1 group). At 20 mg/kg/day, absolute
(17% and 13%) and relative (8% and 12%) and at 75 mg/kg/day absolute (60% and 49%) and relative
(51% and 59%) increases in liver absolute and relative liver weight were noted for the P and F1
parental group males. Liver weight was affected in femaes only at 20 mg/kg/day for the F1 absolute
weight (7%, p < = 0.05) and in the 75 mg/kg/day dose group (22 to 25% absolute and 27 to 36%
relative). Thus, there was a dose response for liver weight effects with maes being more sengtive.
Pathologicdly, at necropsy, the liver of nearly al P and al F1 group males dosed at 75 mg/kg/day were
described asincreased in size. Only one F1 male and 1 each P and F1 femae were characterized as
being large. Centrilobular diffuse hypertrophy described as dight was present in 28 males and 2
femaesin the 20 mg/kg/day P group and in 20 maesin the F1 group. At 75 mg/kg/day, hepatic
hypertrophy was described as moderate for most or dl maes and most femaes were affected with
ether dight or moderate hypertrophy. The liver condition was also characterized asinvolving the
centrilobular region and extended to the midzond region and consstent with faity change (either dight
or moderate) for dl males and 28 of 30 femaes at 75 mg/kg/day and asingle mae a 20 mg/kg/day had
this condition.

Kidney weights were aso increased in the 20 mg/kg/day males (12% and 5% for the P group
and 14% and 5% for the F1 group for both absolute and relative weight respectively) in maes but only
410 6% infemades. At 75 mg/kg/day, absolute and relative kidney weights were increased 10 to 18%
inmaes and 7 to 16% in femdes. Pathologicdly, at the 75 mg/kg/day dose group only, the kidney
weight increases were associated with intratubular minerdization and multifocal necrosis of intratubular
epithelium in the P group and there was dso multifoca dilated tubules with proteinaceous cagtsin the
F1 group. The LOAEL is20 mg/kg/day based on increasesin liver and kidney weight and on
the presence of hepatic centrilobular diffuse hypertrophy. The NOAEL is5 mg/kg/day.

Offspring toxicity. At 75 mg/kg/day, pup weights were decreased (p<=0.05) by 7-21% in the
F1 generation from post-natal day (PND) 4 to 28 and from 6-24% in the F2 generation from PND 1
to 28. Note that pup weights were increased (p<=0.05) by 31% in the F1 generation on PND 1.
While litter 9ze was unaffected by treatment, there was a dight increase in the number of runtsat 75
mg/kg/day (7.4-15.4% fetuses, 21.7-23.5% litters) compared to controls (1.8-3.3% fetuses; 5.6-9.1%
litters). Enlarged liver was noted in the F2 maes (7/10) and females (10/10). Very dight to dight
diffuse centrilobular vacuolation consistent with fatty change was observed at 75 mg/kg/day in both
sexes and generations (7-10/10 each treated vs 0/10 each controls). The LOAEL for offspring
toxicity is 75 mg/kg/day based on decreased body weights and increased hepatic centrilobular
vacuolation consistent with fatty changein both sexes and generations. The NOAEL for
offspring toxicity is 20 mg/kg/day.

Reproductive toxicity. There were no effects of treatment on mating, conception, gestation,
gedtation survivd (live birth), or lactation surviva (viability and lactation) indices or on sex ratio or
gedtation duration in either generation.  The LOAEL for reproductive toxicity was not observed.
The NOAEL for reproductivetoxicity is 75 mg/kg/day.

13



Nitrapyrin/2004 RED Toxicology Chapter

This study is dlassfied acceptable/guideline and satifies the guideline requirements for amulti-
generation reproductive toxicity study in the rat (OPPTS 870.3800; OECD 416).

45 Chronic Toxicity

Adeguacy of data base for chronic toxicity: The data base for chronic toxicity is consdered
complete. No additiona studies are required at thistime. The dog and the rat were about equally
sengtive to nitrgpyrin with the liver being affected in the dog (liver weight, enzyme changes and
hypertrophy and cholesterol). Intherat, body weight was affected and there were liver and kidney
effects induding indications that nitrgpyrin fits the dpha 211 globulin modd for kidney toxicity.

870.4100a (870.4300) Chronic Toxicity —Rat

Executive Summary.  In achronic toxicity and carcinogenicity study (1989, MRID 41345403), 50
Fischer 344 rats/sex/dose were exposed to nitrapyrin (93.3% a.i.; Batch # AGR229141) in the diet at
concentrations of 0, 5, 20, or 60 mg/kg/day for up to 24 months. An additional group of 10
rats/sex/dose were smilarly treated and sacrificed a 12 months.

Clinica sgns, food consumption, hematology, and urinalysis for both sexes a al doses were
unaffected by trestment. No treatment-related differences in any parameter were observed inthe 5
mg/kg/day group.

In the 20 mg/kg/day maes, body weights were generdly similar to controls. Body wight at Week
105 was decreased (p<=0.05) by 7%. Body wight gain (Weeks 53-105) was decreased severely
(lossof 24.6 gintreated vsaloss of 0.8 g in controls). Overal body weight gain (Weeks 0-105) was
decreased by 9%. At 60 mg/kg/day, body weights were often decreased (p<=0.05) by 2-15% in
males during Weeks 69-105 and by 2-10% in femaes during Weeks 7-105. Body weight gainin the
last year of the study was decreased severly in males (loss of 55.8 g in trested vsalossof 0.8 gin
controls) and females (13 g treated vs 33.2 g controls). Overdl body wight gain (Weeks 0-105) was
decreased by 15-20% in both sexes. Evidence of nephrotoxicity was observed. Blood urea nitrogen
levels were increased (p<=0.05) by 12-115% in maes a Months 6, 18, and 24 and in females by 16%
at Month 24. At Month 24, relative kidney to body wight increased (p<=0.05) by 7% in maes at
Month 18 and by 13-16% in both sexes at Month 24. In femdes a Month 24, danine
aminotransferase, cholesteral, and tota bilirubin were increased 40-88%. Absolute and relative to
body liver weights were increased (p<=0.05) in both sexes by 13-31% a Months 12 and by 41-67%
at Month 24. At Month 12, incidences of dight to moderate hepatocentrilobular hypertrophy and
centrilobular vacuolization, consstent with afatty change, were increased in both sexes (20 treated vs 0
controls, each lesion, n=10/sex). At Month 24, the liver surface appeared roughened upon gross
examination in the femaes (11 treated vs 4 controls, n=50). At Month 24, the incidence of very dight
to dight hepatocentrilobular hypertrophy was increased (p<=0.05) in both sexes (20-30 treated vs 0-3
controls, n=50), and the incidence of very dight to dight hepatocentrilobular vacuolation, consistgent
with afatty change, was also increased (p<=0.05) in both sexes (23028 treated vs 1-3 controls). The
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LOAEL is20 mg/kg/day, based on decreased body weight gain in males. The NOAEL is5
mg/kg/day.

In the control and 60 mg/kg/day groups a Month 12, immunoperoxidase staining for «y,-globulin
in the cytoplasm of cellslining the rena proxima convoluted tubules resulted in moderate to numerous
cdl gaining in 9/10 maes vs 0/10 in controls and in femades. At Month 12, proteinaceous casts and
protein droplet nephropathy were observed dose-dependently in the males in incidence and severity.
At Month 24, chronic nephropathy prevented accurate measurement of «,,-globulin, but chronic
progressive glomerulonephropathy, tubule adenoma, and tubule adenocarcinoma were observed dose-
dependently in malesin incidence and severity. Furthermore, the increased mortdity observed in the 60
mg/kg/day males was due to chronic progressive nephropathy (10 treated vs 1 control, and 13 rats
died of other causesin treated vs 11 in controls). Anincreasein rena tubular tumors was observed
only in the 60 mg/kg/day males, which were also shown to have an excess of a,,-globulin in the rend
tubules. Adenomas (3 treated vs O controls) and adenocarcinomas (3 treated vs O controls) were
observed in the 60 mg/kg/day maes, and atotd of 6 of the 60 mg/kg/day males had at least one
primary rend tumor (vs 0 in dl other dose groups). Overdl, nitrgpyrin can be classed in the «2u
globulin mode for amae rat specific kidney lesion that is not reated to humans.

This study is dassfied as acceptable/guideline and satisfies the guiddine requirements (OPPTS
870.4300; OECD 453) for a combined chronic toxicity/carcinogenicity study in rats.

870.4100b Chronic Toxicity - Dog

Executive Summary: In achronic toxicity study (1989, MRID 41345401), nitrapyrin (92.8%
ai.; Lot # WP860516-308B [ T19B]) was administered to 4 beagle dogs/sex/dose in the diet for up to
53 weeks at nomina doses of 0, 0.5, 3, or 15 mg/kg/day.

No compound-related effects were observed on mortdlity, clinical signs, ophthalmology, body
weight, body weight gain, food consumption, hematology, urinalys's, or gross pathology. At 15
mg/kg/day, hepatotoxicity was evident. Differences (p<0.05) from the control were detected by time-
dose interaction in dkaline phosphatase and cholesterol levels. Alkaline phosphatase levels increased
with the duration of exposure, and increases were observed in maes at 6 and 12 months (96-187%)
and females throughout the study (30-137%). Cholesteral levelsincreased throughout the study in both
sexes by 35-64%. Differences (p<0.05) from the control were detected in absolute and relative to
body liver weights at this dose which were increased by 21-49% in both sexes. Slight diffuse centra
lobular and midzona hypertrophy was observed in dl maes (vs nonein controls). Slight diffuse
midzona and centrilobular or panlobular hypertrophy was observed in al femaes (vs nonein controls).
The LOAEL is 15 mg/kg/day, based on increased alkaline phosphatase, cholesterol, absolute
and relative to body liver weights, and liver hypertrophy in both sexes. The NOAEL is3
mg/kg/day.

This study is acceptable (gquiddine) and satifies the guideline requirement for a chronic ord study
[OPPTS 870.4100, OECD 452] in dogs.
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4.6 Carcinogenicity

Adeguacy of data base for Carcinogenicity: The data base for carcinogenicity is consdered
complete. No additiona studies are required at thistime. Please refer to Section 5.3 below for
discussion of the cancer issues and classification.

870.4200a Car cinogenicity Study - rat
Refer to chronic feeding - rat study above.
870.4200b Carcinogenicity (feeding) - Mouse

Executive Summary: In a carcinogenicity toxicity study (MRID 44231803 ), nitrapyrin (95.4% a.i., lot
no. TSN 100319) was administered to groups of 50 mae and 50 femae B6C3F,; miceinthe diet a
concentrations delivering doses of 0, 125, or 250 mg/kg/day for 24 months. Ten additional mice of
each sex per dose were given the same diets for interim evauations at 12 months. A specid study on
hepatocyte proliferation and apoptoss (MRID 44231801) was conducted utilizing five B6C3F, mice of
each sex per dose. Nitrgpyrin (purity and ot no. not reported) was given in the diet at concentrations
delivering doses of 0, 200, or 400 mg/kg/day for 2 weeks.

Systemic toxicity. Mortdity was not sgnificantly affected by nitrgpyrin treetment. Body weights
of high dose males were decreased by 3 to 13% (p < 0.05) from day 19 to study termination, and
body weight gains were decreased by 15 to 34% (p < 0.05). No significant differences were seenin
food consumption or efficiency. There were no trestment-related changes in hematology parameters.

Trestment-related increases in absolute and relative (to body weight) liver weights were seenin
both sexes at both dose levels after 12 and 24 months of trestment; liver weights ranged from 111 to
129% of control values (p < 0.05) at 125 mg/kg/day and 131 to 201% (p<0.05) of control value at
250 mg/kg/day. Increased incidences of pae or dark liver foci were seenin the liver of low- and high-
dose group maes and in high-dose group femaes after 24 months. Micrascopic examination of the
liver showed that centrilobular or panlobular hepatocyte hypertrophy occurred in al trested mice at 12
months of treatment at both doses. Centrilobular or panlobular hepatocyte hypertrophy was also seen
in >92% of al treated groups compared with 0% in controls after 24 months of treetment. The
incidence of sangle-cell hepatocdlular necross was increased after 24 months in treated males (96% at
both doses vs 10% for controls, p < 0.05) and females (22 and 38%, respectively, vs 6% for contrals,
p < 0.05). At both doses, the incidence of mitotic figures increased 16 to 18% (P < 0.05) in malesvs
0% in controls. Liver inflammation was observed in 88 to 90% (p < 0.05) of treated males compared
to 10% in controls at 24 months. Other trestment-related liver effectsincluded centrilobular multifocal
pigment, cytoplasmic inclusons, and bile duct hyperplasain high dose males; hepatocdlular foci of
dtered cdls and hepatocd lular vacuolation in both sexes at the high dose.
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Hyperkeratoss and/or hyperplasia occurred in the ssomach of 26 to 40% (p<0.05) of treated
mice compared to 2-8% in controls. The duodenum was paein >68% of both sexes of mice at both
dose levels. Epithdid cdll vacuolation and/or hyperplasiahypertrophy was seen in the duodenum and
jgiunum of 54 to 96% (p < 0.05) of al treated males and in 11 to 78% (p<0.05) of al treated females
compared with 0% in controls. Increased extramedullary hematopoiesis in the spleen was dso
observed in high-dose group males (38% vs 12% in contrals, p < 0.05).

After 12 months of trestment with nitrapyrin, liver cell proliferation in the centrilobular region was
sgnificantly increased in male mice at 125 and 250 mg/kg/day. The increases seen in the centrilobular
region of the liver of females and the periportal region of both sexes did not achieve statistical
sgnificance. A specia 2-week study (MRID 44231801) with higher doses showed an increased liver
cdl proliferation index in the centrilobular region at 200 and 400 mg/kg/day and in the periporta
regions a 400 mg/kg/day in males; increases in the periportd region in femaes did not achieve
datigtica sgnificance. No datigticaly sgnificant differences were seenin liver cdl gpoptosisor in cell
proliferation of the nonglandular ssomach of trested mice compared to control animals. The LOEL
for thisstudy is 125 mg/kg/day, based on lesionsin the liver (hepatocdlular hypertrophy and
single-cell necrosis) and digestive tract (hyperkeratosis and hyper plasia of the nonglandular
stomach and epithelial cell vacuolation and hyper plasa/hypertrophy of the duodenum and
jgunum in both sexes). The NOEL was not deter mined.

Carcinogenicity assessment. At the doses tested, there was a treatment related increase in the
incidence of hepatocelular adenomas and adenomas/carcinomas combined and squamous cell
papillomas and papillomas/carcinomas combined in the nonglandular somach when compared to
controls. The masses and nodules noted in the liver and nonglandular somach were due primarily to
neoplasms. At the low and high doses, the incidence of hepatocellular adenomas was 38% (N.S.) and
90% (p<0.05) vs 24% in controls for males and 27% (p<0.05) and 64% (p<0.05) vs 12% in controls
for femades. Theincidence of papillomasin the nonglandular ssomach was 18% (p < 0.05) and 24% (p
< 0.05) vs 2% in the controls for males and 16% (p < 0.05) and 42% (p < 0.05) vs 2% in controls for
femdes. Theincidences of carcinomas only in the liver or nonglandular somach did not achieve
datistica sgnificance in treated groups compared with controls. The incidence of Harderian gland
adenomas/carcinomas increased 16% and 18% in low and high dose females, respectively, vs 2% in
controls (P < 0.05). The doses were adequate based <12% decrease in body weight and no effect on
mortdity; both doses, however, resulted in overt toxicity in the target organs: liver and nonglandular
somach.

This carcinogenicity sudy in the mouseis acceptable (guideline) and does satisfy the
requirements for a carcinogenicity sudy (83-2 b) in the mouse. Despite some deficiencies this sudy
demongtrated carcinogenicity of the test materia at the doses tested.

4.7 Mutagenicity

Adeguacy of data base for Mutagenicity: The data base for mutagenicity is consdered adequate
based on as per the pre 1991 mutagenicity guiddines. Nitrapyrin is not consdered to have a
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mutagenicity or genetic toxicity concern.

Gene Mutation

Amestest. Microtest Research,
Study No.: DCE 3/SS5/AF2,
January 18, 1985. Accession
No.: 259818.

No evidence of mutagenic activity in strains TA-97, TA-98,
TA-100 and TA 1535 in the presence or absence of activation.
Classification-Acceptable (W. Woodrow reviewer)

Cytogenetics

Mammadlian gene mutation.
Hedlth and Environmentd
Sciences, Study No.: TXT:K-
031304-022, August 1986.
MRID No.: 00163805.

Negative for genotoxic effect in the presence (up to 200 pg/mL)
and absence (up to 100 pg/mL) of 9 inan in vitro mammdian
gene mutation test with cultured (CHO/HGPRT) cdls.
Classification - Acceptable (W. Dykstra reviewer).

Micronucleustest. Microtest
Research Ltd. Study No.: DCE
3/MNT/AR/KF11, March 13,
1985.

Accession No.: 259818.

No evidence of mutagenic potentid in the mouse micronucleus
test at a dose of 800 mg/kg.
Classfication - Acceptable (W. Woodrow reviewer).

Other Genotoxicity

Unscheduled DNA synthes's.
DOW Chemical Co.. No study
number provided, June 5, 1982.
MRID No.: 00109456.

No increase in unscheduled DNA synthesis in the rat hepatocyte
UDS assay at up to 10* moleslliter.

Classfication - Acceptable (W. Woodrow)

4.8 Neurotoxicity

Adequacy of data base for Neurotoxicity: These studies are not required at thistime.

870.6100 Delayed Neurotoxicity Study - Hen

This study is not required since nitrapyrin is not an organophosphate insecticide or cholinesterase

inhibitor.
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870.6200 and 870.6300. Acute and Subchronic Neurotoxicity Screening Battery and
Development Neur otoxicity Study.

There are no 870.6200 acute and subchronic neurotoxicity screen or 870.6300 developmental
neurotoxicity study. The HIARC (12/11/03) recommended that these studies should not be required
since there is no evidence of neurotoxicity in the subchronic, chronic, reproductive or developmenta
toxicity studies. Also nitrgpyrin does not belong to a class of chemicas known to affect the nervous
system.

49 Metabolism

Adeguacy of data base for metabolism: The data base for metabolism is considered to be
complete. No additiona studies are required at thistime. Nitrapyrin is absorbed from the gastro-
intestind tract and metabolized to 6-chloropicolinic acid and its glycine conjugate diminated in the urine.

870.7485 Metabolism - Rat

Executive Summary.  In ametabolism study (1987, MRID No.: 40305501) with Fischer 344 drain
rats, *C-nitrgpyrin labeled in the 2 and 6 positions was administered to three groups as a) single dose
of 60 mg/kg; b) sngle dose of 1 mg/kg; and c) 14 daily doses of non-labeled nitrapyrin at 1 mg/kg/day
and asingle ord dose of radiolabded nitrgpyrin a 1 mg/kg/day on day 15. Urine and feces were
collected for 72 hours. After 72 hours, the rats were sacrificed and samples of bone, liver, kidneys, fat,
gonads, lung, heart, blood (RBC and plasma), skeletal muscle, spleen, skin and remaining carcass were
andlyzed for radioactivity.

Tota recovery ranged from 94.81% to 99.24%. Absorption and dimination was rapid and
essentialy complete by 72 hours. Most (79.56% to 85.48%) of the radioactivity was recovered in the
urine and asmaler amount (11.04% to 13.63%) in the feces. Very little (0.51% to 0.95%) remained in
the tissue. There was no unchanged nitrapyrin in the urine and 6-chloropicolinic acid and its glycine
conjugate were identified as the metabolites. The glycine conjugate was more common in femades and
for both sexes following multiple dosing.

This study is classfied as ACCEPTABLE/GUIDELINE and sttisfies the guiddine requirement for
aseries 85-1 generd metabolism study inrats.

870.7485 Metabolism - Mouse

Executive Summary: In a metabolism study (1998, MRID 44679301) groups of 10 male B6C3F,; mice
were given single ora doses (25 or 250 mg/kg) of Nitrgpyrin (Lot no. 1321, 99.9% purity [99+%
radiochemica purity]). Additiondly, two groups of three mae mice were given ether the low or high
dose to assess acute toxicity and another group given no test materid (controls). To assessinterspecies
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variability in urinary metabolite profiles, two mae F344 rats were given single ord doses of 60 mg/kg.

No overt Sgns of toxicity or histopathologic changes were observed. Dose confirmation indicated
that the administered doses represented 95-103% of the nominal radioactivity and 102-106% of the
nomina Nitrgpyrin. Mean totd recovery of administered radioactivity (% of dose) was 99.38% and
100.82%, respectively, for the low and high dose groups. Tota absorption over a 72-hour period,
implied from urinary excretion/cage wash and tissue/carcass burden data was 76.89% and 82.76% for
the low and high dose groups, respectively. Urinary excretion assessed over a 72-hour period
accounted for 76.12% and 82.21%, respectively, of the low- and high-dose, most of which occurred
within 36 hours of dosing. Fecal excretion over the 72-hour period accounted for 21.55% and
16.04%, respectively, of the low- and high-dose. Under the conditions of this study, neither absorption
nor excretion of Nitrapyrin appeared to be saturated. Tissue/carcass burden at 72 hours post dosing
was minimal and accounted for only 0.77% (low dose) and 0.64% (high dose) of the administered
radioactivity (1.8 and 9.7 pg eq./g, respectively for the low and high dose). At the doses tested,
Nitrgpyrin did not exhibit potentia for tissue accumulation following asingle ora dose in mice,

The urinary metabalite profile in mice included four digtinct pesks as determined by HPLC
andysis, 6-chloropicalinic acid, aglycine conjugate of 6-chloropicolinic acid, ataurine conjugate of 6-
chloropicolinic acid, and the parent compound. All four components were detected in the urine of
high-dose mice but no parent compound was detected in the urine of the low-dose mice. Thismay be
indicative of the high dose representing a near-threshold for saturation of metabolism. Over the 72-
hour period, peak 3 (the glycine conjugate of 6-chloropicolinic acid) represented 70.6% of the
administered dose in the low-dose group and 69.8% in the high-dose group. Urinary metabolite data
from rats showed some quditative and quantitative differences rdativeto mice. Pesk 2 (6
chloropicolinic acid) in rat urine represented a greater portion of the administered dose (~7-8 fold) than
detected in the urine of mice. Peak 1 (taurine conjugeate of 6-chloropicolinic acid) and Pesk 4 (parent
compound) were not detected in the rat urine while Peak 3 (glycine conjugate of 6-chloropicolinic acid)
was detected at levels only dightly greater than that observed for mice. A proposed metabolic pathway
for Nitrapyrin in mice was provided by the sudy authors.

Thismetabolism study in miceis Acceptable/Non-Guiddine. It partially fulfillsthe
requirementsfor a Metabolism and Phar macokinetics ssudy [OPPT S 870.7485 (85-1)]. By
design, the study wasto deter mine metabolism and disposition in the mouse following a high
dose (tumor -producing) and low dose (non-tumorigenic) oral exposureto Nitrapyrin. The
study achieved this objective.

870.7600 Dermal Absorption - Rat

Executive Summary. In adermal penetration study (1997, MRID 44282501), *C-nitrapyrin (99%
ai., Lot # B-844-118A, label position not reported, specific activity 5.2 mCi/mmole) was administered
to two groups of four male Fischer 344 rats. The rats were exposed to 1.0 mg/cn radiolabeled test
material on a 10 cn? shaved anterior intrascapullary area. Twenty-four hours after trestment, the skin
of al rats was washed and four rats (Group 1) were sacrificed. The remaining four rats (Group I1) were
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sacrificed 48 hours after skin wash (72 hours after gpplication). From both trestment groups, excreta
were collected at 24 hour intervals and the liver, kidney, blood, skin at the treatment Site, skin from a
remote Site, and carcass were collected at sacrifice, and bandages and other application apparatuses
were collected for radiocanayss.

Totd recovery for Group | (24 hour sacrifice) was approximately 90% and for Group 11 (72 hour
sacrifice) was 83%. Based on the amount of radiolabel recovered in the excreta, tissues and carcass,
~24.6+6.4%% of the *C-nitrapyrin was absorbed during the first 24 hours of treatment and
~34.6+11% of the dose was absorbed after 72 hours. Since excess materia was washed from the skin
a 24 hours, the amount remaining on the skin after washing has high potentid to be absorbed. Most of
the absorbed radiolabel (>78%) was excreted in the urine.

Thissudy in therat is Acceptable/Non-guideline but satisfies the intent of determining derma
penetration of the test materid in maeras. The study does not satisfy the guideline requirements of
sample collection 1 and 10 hours after dosing; the location of the radiolabd in the test molecule was not
given; and determining the resdud radioactivity remaining in the dose gpplication syringe for mass
ba ance purposes.

4.10 Special/Other Studies

There are severa studies with 6-chloropicolinic acid, a metabolite of nitrapyrin and these can be
found under PC Code 069206.

5.0 TOXICITY ENDPOINT SELECTION
5.1 See Section 9.2 for Endpoint Selection Table.
5.2 Dermal Absorption

Derma Absorption Factor: 46 % based upon the derma absorption study (1997, MRID
44282501) in rats (refer to section 4.9 above). Not upper limit of the dose absorbed after 72 hours
was selected.

5.3 Classification of Carcinogenic Potential

As per the CARC report dated May 5, 2000, nitrapyrin is classified as" likely to be a
carcinogen in humans' using the criteriain the Draft Guiddines for Carcinogen Risk Assessment
(July, 1999) based on the following weight-of-the-evidence:

1. There was an increase (both pair-wise and trend) in liver and stomach tumorsin B;C;F,
made and femae mice, epididymal sarcomas in mice and Har derian gland tumors in femae mice,
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2. Nitrapyrin was not mutagenic in submitted studies, however, NTP reported that the
compound was mutagenic in Salmonella typhimurium strains TA97, TA98 and TA 100 in the
presence of SO activation.

3. Nitrgpyrin is gructurdly related to chlorinated pyridines which are mutagenic and carcinogenic
in mice and ras.

533 Quantification of Carcinogenic Potential

Nitrapyrin is dassfied as "likely to be a human carcinogen” based on the mouse study which
demongtrated liver tumors, ssomach tumors and Harderian gland neoplasm. The Q1* was determined
to be 4.25 x 10 human equivaents.
6.0 FQPA CONSIDERATIONS
6.1 Special Sensitivity to Infantsand Children

The HIARC concluded that there is not a concern for pre- and/or postnatal toxicity resulting from
expaosure to nitrapyrin.

A. Determination of Susceptibility

Neither the rat or rabbit developmenta toxicity studies or the rat multi generation
reproduction toxicity study demonstrated increased susceptibility of the fetuses or offspring.

B. Degree of Concern Andyss and Resdud Uncertainties

N/A

C. Specia FOQPA Safety Factor(s):

The HIARC determined that the Special FQPA Safety Factor should be 1 X since there was no
evidence of increased susceptibility.

The Special FQPA Safety Factor recommended by the HIARC assumes that the exposure
databases (dietary food, drinking water, and residential) are complete and that the risk assessment for
each potentia exposure scenario includes al metabolites and/or degradates of concern and does not
underestimate the potentid risk for infants and children.
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6.2 Recommendation for a Developmental Neurotoxicity Study

The HIARC concluded that there is not a concern for developmenta neurotoxicity resulting from
exposure to nitrapyrin.

A. Evidence that suggest requiring a Developmental Neurotoxicity study:

None.
B. Evidence that do not support aneed for a Developmental Neurotoxicity study:

Thereis no evidence of neurotoxicity in the rat or dog subchronic studies or in therat or rabbit
developmentd toxicity studies with nitrgpyrin.

Based on the weight of evidence presented, the HIARC concluded that a developmenta
neurotoxicity study is not required for nitrapyrin.

7.0 OTHER ISSUES

There are no outstanding issues with nitrgpyrin a thistime,
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42 p.

40052701 Zempd, J.; Mensik, D.; Szabo, J. (1988) Nitrapyrin (N-Serve TG):
Reaults of a Two-Generation Reproduction Study in Fischer 344
Rats: Study ID's: TXT:K-031304-025; TXT:K-031304-025F1; TXT:
K-031304-025FAW. Unpublished study prepared by Dow Chemica
Co. 927 p.

41345401 Barna-Lloyd, T.; Szabo, J.; Rachunek, B. (1989) Nitrapyrin: Chronic
(One-Y eax) Digtary Toxicity Study in Dogs. Lab Project Number:
K-031304-029. Unpublished study prepared by The Dow Chemica
Co., Lake Jackson Research Center. 142 p.

41345403 Szabo, J.; Landenberger, B.; Rachunek, R. (1989) Nitrapyrin (N-
Serve): Two Year Chronic Toxicity and Oncogenicity Study in
Fischer 344 Rats. Lab Project Number: K-031304-023. Unpublished
study prepared by The Dow Chemical Co. 758 p.

42050101 Berdasco, N.; Wolfe, E.; Zimmer, M.; et d. (1986) Nitrapyrin: Ora
Teratology Probe Study in Fischer 344 Rats: Lab Project Number:
HET-K-031304-014. Unpublished study prepared by The Dow Chemi-
cal Co. 23 p.

42239301 Cossg, P.; Stebbins, K.; Stewart, H. (1992) Nitrapyrin: Probe
and 21-Day Repesated Dose Dermd Toxicity Study in New Zedland
White Rabbits: Lab Project Number: K-031304-031. Unpublished
study prepared by Dow Chemical Co. 174 p.

43210301 Schroeder, R. (1994) A Range-Finding Study to Evduate the
Developmental Toxicity of Nitrgpyrin in the Rat: Lab Project
Number: 93-4049: TSN-100172. Unpublished study prepared by
Pharmaco LSR, Inc. 192 p.

43210302 Schroeder, R. (1994) A Developmenta Toxicity Study in Rats
with Nitrapyrin: Lab Project Number: 93-4050: TSN-100172: 414.
Unpublished study prepared by Pharmaco LSR, Inc. 485 p.

44231802 Daly, I. (1995) A Subchronic (3-Month) Ora Toxicity Study of
Nitrgpyrin in the Mouse via Dietary Adminigtration: Find
Report: Lab Project Number: K-031304-034: 93-2278. Unpublished
study prepared by Pharmaco LSR, Inc. 536 p.
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44231803 Stebhins, K.; Cosse, P. (1997) Nitrapyrin (N-Serve Nitrogen
Stabilizer): Two-Y ear Dietary Oncogenicity Study in B6C3F1
Mice: (Fina Report): Lab Project Number: K-031304-036 Unpublished
study prepared by The Dow Chemical Co. 946 p.
(Relates to L0000134).

42239301. Cosse, P.; Stebhins, K.; Stewart, H. (1992) Nitrapyrin: Probe
and 21-Day Repeated Dose Dermd Toxicity Study in New Zedland
White Rabbits: Lab Project Number: K-031304-031. Unpublished
study prepared by Dow Chemical Co. 174 p.

44282501 Domoradzki, J.; Gibson, K. (1997) Nitrapyrin: Derma Absorption
of (carbon-14)-Nitrapyrin in Male Fischer 344 Rats. Lab Project
Number: HET K-031304-039: 17706. Unpublished study prepared by
The Dow Chemica Co. 41 p.
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9.0 APPENDICES

Tablesfor Use in Risk Assessment
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9.1 Toxicity Profile Summary Tables
9.1.1 AcuteToxicity Table- See Section 4.1

9.1.2 Subchronic, Chronic and Other Toxicity Tables

Guideline No./ MRID No. (year)/ Results
Study Type Classification /Doses

870.3100 Refer to 870.4300 rat chronic feeding/carcinogenicity study below
90-Day oral toxicity
rats
870.3100 44231802 (1995) NOAEL = 200 mg/kg/day
90-Day feeding - 0, 200, 300 (<" only), 400, | LOAEL = 300 mg/kg/day in maes and 400 mg/kg/day in
mouse. 600 or 800 (2 only) females based on increased liver weight and hepatocel lular
Pharmaco L SR, mg/kg/day. hypertrophy and enzyme changes. .
Study No.: 93-2278, | Acceptable/Guideline
May 25, 1995
870.3150 Refer to 870.4100 dog chronic study below.

90-Day oral toxicity
in nonrodents

870.3200 42239301 (1992) NOAEL = 500 mg/kg/day
21/28-Day derma - | 0O, 100, 500 or 1000 LOAEL = 1000 mg/kg/day based on liver weight effects.
rats mg/kg/day.

Hedth and Acceptable/Non-

Environmental Guideline.

Sciences, Study

No.: K-031304-031,

Feb. 13, 1992.

870.3250 No study available and not required at this time.

90-Day dermal

toxicity

870.3465 No study available and not required at this time.

90-Day inhaation

toxicity
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Health and Envir-
onmental Sciences,
Study No.: TXT:K-
030304-025, Dec.
27, 1988.

0, 5, 20 or 75 mg/kg/day.

Guideline No./ MRID No. (year)/ Results
Study Type Classification /Doses

870.3700a 43210302 (1994, main Maternal NOAEL =50 mg/kg/day

Prenatal develop- study) and 43210301 LOAEL = 120 mg/kg/day based on reduced body

mental - rats. (pilot study). weight/weight gain and reduced food consumption.

Pharmaco L SR, 0, 15, 50 or 120 Developmental NOAEL =50 mg/kg/day (threshold).

Study No.: 93-4050, | mg/kg/day (main study). LOAEL = 120 mg/kg/day based on possible increase

April 14, 1994. Acceptable/Guideline incidence of skeletal variations and delayed ossification and
on marginally decreased fetal body weight in female pups
only.

870.3700b 00153543 (1985) Maternal NOAEL = 10 mg/kg/day

Prenatal develop- 0, 3, 10 or 30 mg/kg/day | LOAEL =30 mg/kg/day based on decreased body weight

mental - rabbits Acceptable/Guideline gains and increased absolute and relative liver weights.

Dow Laboratory, Developmental NOAEL = 10 mg/kg/day

Study No.: HET LOAEL = 30 mg/kg/day based on increased incidence of

031304-012, crooked hyoid.

October 23, 1985

870.3800 40952701(1988) Parental/Systemic NOAEL = 5 mg/kg/day

Reproduction. Acceptable/Guideline LOAEL = 20 mg/kg/day based on increases in liver and

kidney weight and presence of hepatic centrilobular diffuse
hypertrophy.

Reproductive NOAEL = 75 mg/kg/day.

LOAEL = not observed - no effects a the highest dose
tested.

Offspring NOAEL = 20 mg/kg/day

LOAEL = 75 mg/kg/day based on decreased body weight
and increased hepatic centrilobular vacuolation consistent
with fatty changes in both sexes and generations.

870.4100a
Chronic toxicity
rodents

Refer to 870.4300 rat chronic feeding/carcinogenicity study below

870.4100b

Chronic toxicity
dogs. DOW
Chemical Co. Study
# TXT:K-031304-
029, Dec. 27, 1989.

41345401(1989)
Acceptable/Guideline
0, 0.5, 3 or 15 mg/kg/day

NOAEL =3 mg/kg/day

LOAEL = 15] mg/kg/day based on increased akaline
phosphatase, cholesterol, absolute and relative liver weights
and liver hypertrophy in both sexes. .
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Guideline No./ MRID No. (year)/ Results
Study Type Classification /Doses
870.4200 44231803 and NOAEL < 125 mg/kg/day based on hepatocellular
Carcinogenicity 44231801(1997). hypertrophy and single cell necrosis and hyperkeratosis and
mice. Dow Acceptable/Guideline. hyperplasia of the non-glandular stomach and epithelia cell
Toxicology 0, 125 or 250 mg/kg/day. | vacuolation and hyperplasialhypertrophy of the duodenum

laboratory, Study
No.: K-031304-036,
Feb. 27, 1997.

and jejunum in both sexes.

LOAEL - not established.

Hepatocellular adenomas and adenomas/car cinomas
combined and squamous cell papillomas and
papillomas/car cinomas combined in the nonglandular
stomach.

8704300. Combined
chronic feeding and
carcinogenicity
study - rats

Hedth and
Environmental
Science, Study No.:
TXT:K-031304-023,
Dec. 26, 1989

41345403 (1989)

0, 5, 20 or 60 mg/kg/day.

Acceptable/Guideline

NOAEL = 5 mg/kg/day
LOAEL = 20 mg/kg/day based on decreased body weight
gain in males.

Increase in kidney tumors related to the alpha 2u globulin
model.

Gene Mutation
870.5100. Ames
test. Microtest
Research, Study
No.: DCE
3/SIS5/AF2,
January 18, 1985.

Accession No.: 259818.
(1985)

Acceptable (W.
Woodrow reviewer)

No evidence of mutagenic activity in strains TA-97, TA-98,
TA-100 and TA 1535 in the presence or absence of
activation.

Cytogenetics

870. 5300.
Mammalian gene
mutation. Health
and Environmental
Sciences, Study
No.: TXT:K-
031304-022, August
1986.

MRID No.: 00163805.
Acceptable (W. Dykstra
reviewer).

Negative for genotoxic effect in the presence (up to 200
png/mL) and absence (up to 100 pg/mL) of S9in anin vitro
mammalian gene mutation test with cultured
(CHO/HGPRT) cells.
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provided, June 5,
1982.

Guideline No./ MRID No. (year)/ Results
Study Type Classification /Doses

Cytogenetics Accession No.: 259818. No evidence of mutagenic potentia in the mouse
870.5375. Micro- Acceptable (W. micronucleus test at a dose of 800 mg/kg.
nucleus test. Woodrow reviewer).
Microtest Research
Ltd. Study No.:
DCE 3/MNT/
AR/KF11, March
13, 1985.
Other Effects MRID No.: 00109456. No increase in unscheduled DNA synthesisin the rat
870.5550. Acceptable (W. hepatocyte UDS assay at up to 10 moles/liter.
Unscheduled DNA Woodrow)
synthesis. DOW
Chemica Co.. No
study number

870.6200a
Acute neurctoxicity
screening battery

870.6200b
Subchronic
neurotoxicity
screening battery

870.6300
Developmental
neurotoxicity

No studies available and not required.

870.7485
Metabolism and
pharmacokinetics
DOW Chemica
Co.

Study No.:
K031304, August
11, 1987.

40305501.

Total recovery ranged from 94.81% to 99.24%. Radio-
labeled nitrapyrin was rapidly absorbed (T1/2 = 1.2 to 3.2
hours and excreted in urine (~80 to 86%) with excretion
essentially complete by 72 hours; < 1% remained in the
tissues. 6-chloropicolinic acid and its glycine conjugate
identified as urinary metabolites.
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Guideline No./
Study Type

MRID No. (year)/
Classification /Doses

Results

870.7485. Metab-
olism study in mice.
Health and Envir-
onmental Research
Labs. Study No.:
971119, Sept. 30,
1998.

44679301 (1998)
Acceptable-Guidedine
Doses tested: 25 or 250
mg/kg.

Mean total recovery was 99.38 to 100.82%. & & to 83%
absorbed based on urinary excretion. < 1% remained in
tissues at 72 hours. Four distinct urinary metabolites
detected by HPLC: 6-chloropicolinic acid (6-CPA), 6-
CPA-glycine conjugate, CPA-taurine conjugate and parent
(in high dose group only - possibly indicating saturation of
metabolism).

870.7600

Dermal penetration
Dow health and
Environmental
Research
Laboratories, Study
No.: HET K-
031304-039, March
25, 1997.

44282501

radiolabeled nitrapyrin.
Acceptable/Non-
guideline

~26+6.4% recovered in the excretain 24 hours.
~34.6+11% recovered after a total of 72 hours.

Overdl an estimate of dermal absorption in up to 46%.

Specid studies

None with parent. It is noted that there are toxicity studies with the metabolite 6-CPA.
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9.2 Summary of Toxicological Dose and Endpoints for Nitrapyrin for Usein
Human Risk Assessment!

Summary of Toxicological Dose and Endpointsfor Nitrapyrin

Exposure Dose Used in Special FQPA SF* Study and Toxicological
Scenario Risk and Levdl of Effects
Assessment, UF | Concern for Risk
Assessment
Acute Digtary - | No study was selected for this scenario since neither therat or rabbit
al populations. demondtrated definite toxicity following a single dose and devel opmentd
toxicity was not a concern for nitrgpyrin.
Chronic Dietary NOAEL=3 FQPA SF=1X Chronic feeding - dog
(All populations) mg/kg/day cPAD = LOAEL =15 mg/kg/day based on
UF =100 chronic RfD = 0.03 liver effects.
Chronic RfD = FQPA SF 1
0.03 mg/kg/day
= 0.03 mg/kg/day
Short-Term NOAEL= 10 Residential LOC Developmental toxicity - rabbits.
Incidental Oral mg/kg/day for MOE = 100 LOAEL = 30 mg/kg/day based on
(1-30 days) body weight and liver weight
Occupational = NA effects and crooked hyoid in
fetuses.
Intermediate- NOAEL= 3 Residential LOC Chronic feeding - dog
Term mg/kg/day for MOE = 100 LOAEL =15 mg/kg/day based on
Incidental Oral liver effects.
(1- 6 months) Occupational = NA
Short-Term NOAEL= 10 Residential LOC Developmental toxicity - rabbits.
Dermal mg/kg/day for MOE = 100 LOAEL = 30 mg/kg/day based on
(1 to 30 days) body weight and liver weight
Occupational = NA effects and crooked hyoid in
fetuses.
Intermediate- NOAEL= 3 Residential LOC Chronic feeding - dog
Term mg/kg/day for MOE = 100 LOAEL =15 mg/kg/day based on
Derma liver effects.
(1 to 6 months) Occupational = NA
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absorption rate =
46%.

for MOE = 100

Exposure Dose Used in Special FQPA SF* Study and T oxicological
Scenario Risk and Levd of Effects
Assessment, UF | Concern for Risk
Assessment
Long-Term Oral study Residential LOC Chronic feeding - dog
Dermal NOAEL=3 for MOE = 100] LOAEL =15 mg/kg/day based on
(>6 months) mg/kg/day liver effects.
Note: dermal Occupational LOC

Short-Term Oral) study Residential LOC Rabbit developmental toxicity
Inhalation NOAEL= 10 for MOE = 100 LOAEL =30 mg/kg/day based on
(1 to 30 days) mg/kg/day body and liver weight effects.
(inhalation Occupational LOC
absorption rate = for MOE = 100
100%)
Intermediate (1 Oral study Residential LOC Chronic feeding - dog
to 6 months) and | NOAEL =3 for MOE = 100 LOAEL =15 mg/kg/day based on
long term (> 6 mg/kg/day liver effects.
months) (inhalation Occupational LOC
absorption rate = for MOE = 100
100%)
Cancer (oral, Classified as "likely to be a carcinogen in humans' as per May 5, 2000 CARC
dermal, report. Q1* = 4.25 x 102 human eguivalents (refer to TXR # 0014035, memo
inhalation) dated 3/9/00.

UF = uncertainty factor, FQPA SF = Special FQPA safety factor, NOAEL = no observed adverse effect level, LOAEL = lowest
observed adverse effect level, PAD = population adjusted dose (a = acute, ¢ = chronic) RfD = reference dose, MOE = margin
of exposure, LOC = level of concern, NA = Not Applicable



