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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

L paD\ - n p’ 7 :Z 6
OCT 23 isal | OFFICE OF
PESTICIDES AND TOXIC
SUBSTANCES
MEMORANDUM
SUBJECT: Tefrahydro-3,5-dimethyl-2H-1,3,5-thiadiazine-2-thione (Dazomet):
Review of Toxicology Data Submitted by the Registrant.
Caswell No: 840 -
HED Project Nos: 1-1669; 1-13900; 1-1996; 1-2243
MRBID Nos: 418655-01; 418655-02; 418654-01; 418650-01;
418651-01; 418653-01; 419677-01; 920289-11 .
FROM: Timothy F. McMahon, Ph.D., Toxicologist <72y < 2= so/iyy 7
Review Section |, Toxicology Branch i
Health Effects Division (H7509C)
TO: Betty Cromptom/ PM Team 51 ‘
Registration Division (H7505C)
H
‘ o M%MW e
THRU: Yiannakis M. loannou, Ph.D., Section Head
Review Section |, Toxicolegy Branch |l
Health Effects Division (H7509C)
and -
i
Marcia Van Gemert, Ph.D., Branch Chief . v / v
Toxicology Branch |l /" M/wg@? ”’Zf( (7
Health Effects Division (H7509C)
Qegistrant: BASF Corporation

Action Requested: Re*iew of the following Toxicology Studies with Tetrahydro-

3,5-dimethyl-2 H-1,3,5-thiadiazine-2-thione (Dazomet):

‘gg} Printed on Recycled Paper



§ 62-1(a) Subchronic Oral Toxicity in Rats S oa7
§ 82-1(b) Subchronic Oral Toxicity in Dogs

§ 83-1(a) Chronic Oral Toxicity in Rats

§ 83-1(b) Chronic Oral Toxicity in Dogs

§ 83-2(a) Carcinogenicity in Rats

§ 83-2(b) Carcinogenicity in Mice .

§83-3 Developmental Toxicity in Rats» | £S5

§ 83-4 Reproductive Toxicity in Rats

|. Data ummar

Subchronic Oral Toxicity in Rats MRID # 418655-02

Dazomet was administered to male and female Wistar rats at nominal dose levels of Oppm,
20ppm (30 ppm achieved intake in males [1.5 mg/kg/day); 34 ppm achieved intake in
females [1.7 mg/kg/day]) €0ppm (20 ppm achieved intake in males [4.5 mg/kg/day]; 106
ppm achieved intake in females [5.3 mg/kg/day]), 180ppm (274 ppm achieved intake in
males [13.7 mg/kg/day]; 308 ppm achieved intake m females [15.4 mg/kg/day]) and 360
ppm (560 ppm achieved intake in males [28.0 mg/kg/day]; 640 ppm achieved intake in
females [32 mg/kg/day]). Decreased absolute body weight and body weight gain were
observed in male and female rats at the 360 ppm dose level. Statistically significant
decreases in serum total protein and albumin were observed at the 69 ppm, 180 ppm, and
360 ppm dose level in male and female rats, but was apparently reatment related only in
female rats. Increased absolute liver weight and liver:body weight ratio was observed in male
rats from the 60, 180, and 360 ppm dose levels. Incareased liver:body weight ratio was
observed in female rats at the 180 and 360 ppm dose levels.

Based upon the resulis of this study, the systemic NOEL is = 20 ppm, and the systemic LEL is
= 60 ppm for male rats (increased liver weight, liver.body weight ratio) and LEL=180 ppm for
female rats (increased liverbody weight ratio).

The Maximum Tolerated Dose (MTD) appears to have been achieved at 360ppm dazomet
(decrease in body weight gain in male and female rats).

Classification: core minimum

Subchronic Oral Toxicity in Dogs MRID # 418655-01

Dazomet was administered to male and female beagle dogs at dose levels of 0 zpm, 25 opm
(0.87 mg/kg/day, males; 0.92 mg/kg/day, females), 100 ppm (3.5 mg/kg/day, males and
females), and 400/200 ppm (7.25 mg/kg/day, males; 8.09 mg/kg/day, females). A statisticaily
significant increase in the relative liver: body weight ratio was observed in male and femaie
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dogs from the 400/200 ppm dose level at study termination. Increased hemosiderosis was
also observed in the spleen of male and female dogs at the 400/200 ppm dose level.
Decreased hemoglobin, erythrocytes, and hematocrit was observed in male and female dogs
at the 400/200 ppm dose level on study day 90. There did not appear to be any other toxic
effects associated with administration of dazomet. '

Systemic NOEL = 100 ppm (males and females).
Systemic LEL = 400/200 ppm (increase in relative liver: body weight ratio; increased
hemosiderosis in the spleen of males and females).

Classification: core minimum

Chronic Oral Toxicity in Rats MRID #418654-01

Technical Dazomet was administered to male and female rats in the diet for 104 weeks at
doses of 0, 5 ppm (0.23 mg/kg/day males; 0.29 mg/kg/day females), 20 ppm (0.94 mgkg/day
males; 1.19 mgkg/day females), 80 ppm (3.81 mgkg/day males; 5.09 mg/kg/day females),
and 320 ppm (16.36 mg/kg/day males; 21.54 mg/kg/day females) in order to determine the
toxic effects from chronic administration of this chemical. Reduced group mean body wenght
and body weight gain was observed in male and female rats at the 320 ppm dose level.
Significant decreases in hematologic parameters (red blood cells, hemoglobin, hematocsit)
were observed in female rats at the 80 and 320 ppm dose level,.as were significant
decreases in serum albumin, total protein, and globulins, and a significant increase in
platelets at 80 and 320 ppm dazomet. Male rats showed slight increases in platelets at te
320 ppm dose level and a significant increase in serum cholesterol at the 80 and 320 ppm
dose levels. Relative liver : body weight was also increased in male rats at the 320 ppm dose
level, but no significant organ weight increases were observed in female rats.

The No Observed Effect Level (NOEL) = 20 ppm

The Lowest Observed Effect Level (LEL) = 80 ppm (decrease in serum albumin, globulins,
total protein, hemoglobin, hematocrit, and red blood cells in female rats; increased serum
cholesterol in male rats).

Classification: core guideline-

Chronic Oral Toxicity in Dogs MRID # 419677-01

Dazomet was administered to male and female beagle dogs at dose levels of 0, 1Sppm (¢0.28
mg/kg/day, males; 0.35 mg/kg/day, females), 50ppm (1.05 mg/kg/day, males; 1.12 mg/kgiday,
females), and 150ppm (3.15 mg/kg/day, males; 3.50 mg/kg/day, females). Toxicity in fernale
dogs was evident at 50 and 150ppm dazomet, and included increased liver : body weight
ratio, increased serum afanine aminotransferase, aspartate aminotransferase, and alkaline
phosphatase activiies, discoloration of the liver parenchyma, increased severity of iron
positive pigment deposition in the liver, and chronic active hepatitis. Toxicity in male dogs
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was limited to one dog at the 150ppm dose level, who showed similar signs as those
mentioned above for female dogs.

Systemic NOEL = 15 ppm ( females); = 50 ppm (males)
Systemic LEL = 50 ppm ( females; increased liver : body weight ratio)
= 150 ppm (males; decreased body weight gain; hematological effects)

Classification: core minimum

Carcinogenicity in Rats MRID #418650-01

Technical Dazomet was administered to male and female rats in the diet for 104 weeks at
doses of 0 ppm, 5 ppm (0.2 mg/kg/day males; 0.3 mg/kg/day females), 20 ppm (0.9 mg/kg/diay
males; 0.84 mg/kg/day females), and 80 ppm (3.71 mg/kg/day males; 4.83 mg/kg/day
females). There was no apparent systemic toxicity in either sex at any dose level used in tiis
study. In male and female rats, there was a non-statistically significant increase in malignamt
lymphoma at 80 ppm test article, while in female rats, there was a non-statistically significant
increase in mammary fibroadenoma and adenocarcinoma at 80 ppm. Non-neoplastic lesions
in the form of hepatocellular fat deposition and vacuolation (male rats) and mixed cell and
basophilic cell foci (female rats) were increased at the 80 ppm dose level.

There is no evidence contained in this study which supports the conclusion that the
Maximum Tolerated Dose (MTD) was achieved. In a subchronic toxicity study in rats (MRID #
418655-02), the MTD appeared to have been reached at 360 ppm, the highest dose used in
this study. However, the highest dose in the present study (80 ppm) does not approximate the
highest dose used in the subchronic study. Thus, the high dose tested in this study was nat
considered to be adequate to assess the carcinogenic potential of dazomet.

The Systemic Toxicity No Observed Effect Level (NOEL) = 20 ppm

The Systemic Toxicity Lowest Observed Effect Level (LEL) = 80 ppm (increased incidence of
neoplastic and non-neoplastic pathology, males and females)

The Maximum Tolerated Dose (MTD)- not achieved

Classification: core supplementary

Carcinogenicity in Mice MRID #418651-G1

Technical dazomet was administered to male and female B6C3F1 mice in the diet for 78
weeks at doses of 0 ppm, 20 ppm (3.9 mg/kg/day in males, 5.7 mg/kg/day in females), 80
ppm (15.6 mg/kg/day in males, 21.4 mg/kg/day in females), and 320 ppm (69.9 mg/kg/day in
males, 95.0 mg/kg/day in females). Decreased body weight, body weight gain, and food
efficiency were observed in male mice from the 320 ppm dose group. Increased liver weight
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and liver : body weight ratio was observed in male and female mice from the 320 ppm dose
group sacrificed at 52 and 78 weeks. Incidence of hepatocellular adenoma was increased in
male and female mice from the 320 ppm dose group, and in male mice from the 80 ppm dose
group. A statistically significant trend for increased hepatocellular adenoma and basophilic
foci of cellular alteration in the liver was reported in female mice.

Based on the effect of test article on body weight gain in male mice, liver weight in male
and female mice, and incidence of basophilic foci of cellular alteration in male and female
mice during weeks 0-78 of the study, it appears that the MTD was achieved for dazomet.

The data in this study support the conclusion of limited evidence of carcinogenicity for
technical Dazomet, based upon the occurrence of increased incidence of hepatocellular
adenomas in male and female mice at 320 ppm dazomet.

The Systemic No Observed Effect Level (NOEL) = 20 ppm

The Lowest Observed Effect Level (LEL) = 80 ppm (increased liver masses in male mice at
78 weeks; increased liver weight in female mice at 78 weeks).

The Maximum Tolerated Dose (MTD) = 320 ppm (decreased body weight gain in male mice
during weeks 0-13; increased liver weight and lipid deposition in male and female mice at 78
weeks; increased incidence of basophilic foci of cellular alteration in males and females at 78
weeks).

Classification: core minimum

Developmental Toxicity in Rabbits MRID # 920280-11

Administration of Dazomet technical to pregnant female American Dutch rabbits resultec |
maternal toxicity at 25, 50 and 75 mg/kg/day. There was evidence of developmental toxicity cf
dazomet at the dose levels tested, but insufficient evidence was presented to conclusively
demonstrate developmental toxicity.-

Maternal NOEL= 12.5 mg/kg/day
Maternal LOEL= 25 mg/kg/day (increased resorptions, resorptions/dam,
and decreased body weight gain on days 0-20 [study #2).

Tentative Developmental Toxicity NOEL = 12.5 mg/kg/day
Tentative Developmental Toxicity LEL = 25 mg/kg/day {increased
resorptions and resorptions/dam)

Classification: core supplementary



Reproductive Toxicity in Rats MRID # 418653-01

The reproduciive toxicity of Dazomet was assessed in male and female Wistar rats by
administration of dazomet over two-generations at doses of O ppm, 5 ppm, 30 ppm, and 180
ppm. Reduced body weight and body weight gain was observed in F, females, F1 males,

and F1 females at the 30 and 180 ppm dose level. Reduced body w=ight and body weight
gain was also observed in nursing F1 female rats at the 180 ppm dose level. Increased liver :
body weight ratios were observed in F, male rats and F1 males and females. Reduced

activity of alanine aminotransferase activity in male and female F, rats at the 180ppm dose
level was observed, as was significantly decreased serum albumin in F, female rats at the
180 ppm dose level, and significant decreases in serum globulins in Fy and F1 male rats at

the 180 ppm dose level. An increase in the incidence and severity of intracellular hepatic
neutral lipids was observed in F; and F1 male rats. No significant effects of test article

administration were observed on reproductive performance or viability and survival in pups of
the F1a, F1b, and F2 generations.

Parental Toxicity NOEL =5 ppm

Parental Toxicity LEL = 30 ppm (increased incidence and severity of hepatic intracelludar
neutral lipids in male rats; decreased body weight in F1 male rats)

Reproductive Toxicity NOEL = or > 180ppm

Reproductive Toxicity LEL- not achieved
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[I. Toxicologqy Profile for Dazomet (Food Use)
A. Data Requirements:

Data Requirement

Dazomet Technical
81-1 Acute Oral Toxicity

81-2 Acute Dermal Toxicity
81-3 Acute Inhalation Toxcity
81-4 Primary Eye Imitation
81-5 Primary Dermal lritation
81-6 Dermal Sensitization
81-7 Acute Neurotoxicity-Rat

82-1 90 Day Feeding Study-Rodent
82-1 90 Day Feeding Study-
Nonrodent

82-2 21 Day Dermal
82-5 Subchronic Neuroto;dcity

83-1 Chronic Toxicity-Rodent
83-1 Chronic Toxicity-
Nonrodent

83-2 Carcinogenicity- Rat
83-2 Carcinogenicity-Mouse

83-3 Developmental Toxiaty
Rat

83-3 Developmental Toxicity
Rabbit

83-4 Reprodﬁcﬁ\re Toxicity -
Rat

84-1 Mutagenicity-Gene Mutation
84-1 Mutagenicity-Structural
Chromosome Aberrations
84-1 Mutagenicity-Other Genotoxic
Effects

85-1 General Metabolism

Submitted

<< < <X Z Z < < Z<=<=<=<=<=<

Z

Satisfied
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Ill. Toxicology Issues

The registrant submitted a rabbit teratology study under FIFRA 6(a)(2) for review.
Insufficient information was provided in order for the Agency to conclusively determine the
teratogenicity of dazomet, although data provided in the report indicate possible
developmental toxicity. ‘

A rat carcinogenicity study submitted by the registrant was graded as core supplementary
data, due to the lack of an MTD in this study. No clear evidence of carcinogenicity was found
in this study. However, in a mouse carcinogenicity study, an increase in hepatocellular
adenomas was observed in both male and female mice, as well as an increase in the
incidence of basophilic foci in the liver (males and females), and hyperplastic foci of the
pituitary (females only) at the highest dose tested in this study. A

In a preliminary dietary administration study in beagle dogs (project # 11D0250/8522j, ]
apparent neurotoxicity in the form of unsteady gait and weakness of hindlimbs was observed
from capsule administration at 80 and 320 ppm. in study # 87-0456-0001, sporadic vomiting
was observed at 400 ppm test article. Based upon these findings, acute and subchronic
testing for neurotoxicity of dazomet is requested by the Agency.

The mouse carcinogenicity study was found to be acceptable by the Agency. Based upon
the results of this study, which showed increased incidence of hepatoceliular adenoma in
treated male and female mice as well as increased basophilic foci of cellular alteration in the
liver of female mice, dazomet will be presented before the the HED Carcinogenicity Peer
Review Committee for evaluation of the carcinogenicity of this chemical.

The rat carcinogenicity study was found to be unacceptable by the Agency, based upon the
lack of an MTD and lack of evidence of carcinogenicity. In addition, the highest dose tested in
this study (80 ppm) did not approximate the highest dose tested in the rat subchronic toxicity
study (360 ppm), making this inadequate for assessment of dazomet carcinogenicity in rats.
The registrant is asked to repeat this study with appropriate dose levels which will produce
an MTD in rats. '

IV.Existing Data Gaps

1 ne following studies contain data gaps which must be satisfied before food use of dazomet
is approved:

§ 81-1 Acute Oral Toxicity

§ 81-2 Acute Dermal Toxicity

§ 81-3 Acute Inhalation Toxicity

§ 81-4 Primary Eye Iritation

§ 81-5 Primary Dermal Iritation
§81-6 Dermal Sensitization
§81-7 Acute Neurotoxicity-Rodent

§82-2 21 Day Dermal Toxicity
§82-5 Subchronic Neurotoxicity-Rodent



§83-2 Carcinogenicity-Rat

§83-3 Teratogenicity-Rabbit
§83-3 Teratogenicity-Rat

V.Recommendations
Toxicology Branch Il recommends against a food use for dazomet, based upon the

outstanding data gaps and toxicology issues pertaining to this cliemical as listed in this
memorandum.

<o



Reviewed by: Timothy F. McMahon, Ph.D..7>~"3 P2 12fn1) 1)

Section |, Toxicology Branch Il (H7509C)
Secondary Reviewer: Yiannakis M. loannou, Ph.D.%;//J 1o fIs /7/
Section |, Toxicology Branch 1l (H7509C)

Data Evaluation Report

"

Study type: Subchronic oral - rats
Guideline: 82-1

EPA ID Numbers; MRID number: 418655-02
Caswell No: 840
HED Project No: 1-1300
Test méterial: Dazomet

Synonyms: tetrahydro-3,5-dimethyl-2 H-1,3,5-thiadiazine-2-thicne

Study number(s): 30C0318/8544

Sponsor: BASF Corporation
Research Triangle Park, NC

Testing Facility: BASF Aktiengesellschaft
Department of Toxicology
W. Germany

Title of report: Report on the Study of the Oral Toxicity of Dazomet in Rats After
3 Month Administration In the Diet

Author(s): Dr. Hellwig
Study Completed: November 1987

Conclusions: Dazomet was administered to male and female Wistar rats at nominal dose ievels of
Oppm, 20ppm (30 ppm achieved intake in males [1.5 mg/kg/day]; 34 ppm achieved intake in
females [1.7 mgkg/day]) 60ppm (S0 ppm achieved intake in males [4.5 mg/kg/day]; 106 ppm
achieved intake in females [5.3 mg/kg/day]), 180ppm (274 ppm achieved intake in males [13.7
mg/kg/day]; 308. ppm achieved intake in females [15.4 mg/kg/day]) and 360ppm (560 ppm
achieved intake in males [28.0 mg/kg/day]; 640 ppm achieved intake in females [32 mg/kg/day]).
Decreased absolute body weight and body weight gain were observed in male and female rats at
the 360ppm dose level. Statistically significant decreases in serum total protein and albumin were
observed at the €0ppm, 180ppm, and 360ppm dose level in male and female rats, but was
apparently freatment related only in female rats. Increased absolute liver weight and liver:body
weight ratio was observed in male rats from the 60, 180, and 360ppm dose levels. Increased
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liver:body weight ratio was observed in female rats at the 180 and 360ppm dose levels. - ~ - r s

Based upon the results of this study, the systemic NOEL is = 20 ppm, and the systemic LELis= &0
ppm for male rats (increased liver weight, liver:body weight ratio) and LEL=180ppm for female rats

(increased liver:body weight ratio).
The Maximum Tolerated Dose (MTD) appears to have been achieved at 360ppm dazomet

(decrease in body weight gain in male and female rats).

Classification: Core minimum

This study satisfies the guideline requirements (82-1) for a subchronic oral toxicity
study in rats.



I. MATERIALS AND METHODS

A. Test Material: Dazomet
purity: > 97%; batch # 26-5297
description: not given in this study; described as a
“white powder with a tinge of gray “ in MRID# 418655-01.
structure:

]
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CHa\N/\N/CH3
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B. Vehidle: dietary preparation

C. Test Animals: Species: Wistar rat (Chbb=THOM [SPF]), male and female
Source: Dr. Karl THOMAE, Biberach an der Riss, FRG.
Age: 35 days old at delivery.
Weight (mean): males, 168.8+1.1g; females, 130+ 0.86g at start
of study. Range: males, 146.8-182.7g; females, 119.6-142.3g

D. Animal Husbandry:

Fifty male and 50 female Wistar rats were used in this study. Animals were allowed 7 days
acclimation to the laboratory environment before reatment. Rats were housed individually in tyz2

DK Il stainless steel wire cages in a temperature (20-24 ©C) and humidity (30-70%) controlled ~oom
with a 12 hour light/dark cycle. Food (Kliba ratslmcelhamsters mamtenance diet “A”" 343 meal} and
municipal tap water were available ad libitum.

Animals were housed in the same room for the duration of the study. Cages were distributed in such
a manner so as to equalize environmental influences. A brief deviation in temperature and hurridity
confrol was reported due to technical fault but was not felt to have affected study resuits.

E. Experimental Design and Dosing:

One day prior to study initiation, rats were randomly distributed to test groups according io weight.
Ten rats per sex per dose were used. Test groups included control and the following dose gr .ups:



roup # Dose {ppm) Animal #s

male female DOQR7 =€
1 0 1-10 51-60
2 20 | 11-20 61-70
3 60 21-30 71-80
4 180 31-40 81-90
5 360 41-50 91-100

Doses for this study were selected based upon data derived from the study of the acute aral toxicity
of dazomet in rats, 24 and 30 day feeding studies in rats (project #'s 10C0250/851 4,
20C0318/8527) , and a two-year dietary feeding study (Mellon Institute of Industrial Research)
[pages 16-17 of registrant report].

F.Dietary Preparation and Analysis:

Dazomet was incorporated into ground diet at the required concentrations by weighing the
required amount of test substance and mixing with a small amount of foed in a beaker using a
spatula. This premix was subsequently prepared in a BOSCH household mixer. Additional amcunts
of food were then added to the premix to obtain the desired final concentration, and mixing was
carried out in a GEBR.LODIGE laboratory mixer for 10 minutes. Test diets were prepared twice 2

week and stored at 4 °C as soon as possible after mixirg.
The registrant stated (page 21 of the report) that stability of the test substance was performed prior
to and at the end of the study, but the raw data in support of this were not provided. Stability of

dazomet in food was demonstrated to be 1 day at room temperature, and 4 days when kept at 4 °C
(page 491 of the report). Homogeneity was analyzed in the low (20ppm) and high (360ppm) dietary
mixtures using six samples from each dietary mixture. Results (page 490 of the report) showed
acceptable homogeneity (within 6% of nominal).

Concentration of test material at each dietary level was analyzed at the start of the study, after
approximately 6 weeks, and again at study termination. Results (pages 492-494 of the report)
showed acceptable concentrations of test substance in the diet at each dose level, with the
exception of one sample fom the 180ppm dose level (page 492), which showed a value 16%
below nominal. However, this was not feit to have a significant effect on the study.

Analysis for accuracy of concentration and homogeneity was performed for each concentration
on samples taken from six different positicns in the mixer. This was done prior to reatment and
again on diets prepared for weeks 4, 8, and 13.
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G. Statistical Analysis: y087e
According to the registrant (page 35 of the report), statistical analysis of the data was carried out in
the Computer Center of BASF Aktiengeselischaft and on the computer systems of the Department of
Toxicology.

H. Compliance:

A signed “GLP Statement of Compliance” was provided. This study was conducted in accordance
with the OECD principles of Good Laboratory Practice.

A signed statement of “Data Confidentiality Claims” was provided.
A signed “Statement of the Quality Assurance Unit” was provided.
A signed statement of EPA Flagging Criteria was provided.

H.OBSERVATIONS AND RESULTS:

1) Mortality : Observations for mortality were mads twice daily rom Monday-Friday, and once
daily on weekends and holidays during the 90 day dosing period.

No mortality was reported during the 90 day test.

2) Clinical Observations: Observations for clinical toxicity and pharmacologic effects
were made once daily.

No abnormal dinical observations were reported in any dose group of either sex over the
course of this study. However, data to which the reviewer was referred in the study (Tables 023-024
in *he report) show blood protem concentrations in male and female rats after admlmstrauon of
dazomet, and do not summarize clinical findings.

3) Body Weight: Body weight data were collected for all animals immediately prior to study
initiation, weekly during the course of the study, and again immediately prior to necropsy.
Group mean body weights and body weight gains in male and female rats are summarized in the
following Table:

P-.b
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TABLE 1 N
Group Mean Body Weights in Male and Female Rats from Qe /<

90 Day Dietary Administration of Dazomet?

Dose Groups
males (ppm) . females (ppm)

0 20 60 180 380 0 20 60 180 - 360
Body Weight (q)
day O 169 168 171 169 168 130 131 131 131 131
day 49 349 347 365 351 325 214 218 217 214 192"
day 91 410 407 431 420 379 244 246 245 237 216
mean weight
gain (0-91) 241 239 260 251 211 114 115 114 106 8s
% of control - 99 107 104 87 - 100 100 92 74

Data from Tables 005-012, pages 60-67 of registrant repart, N=10
*p < 0.05; ™p < 0.01; vs control by Dunnett’s test (two sided).

Body weight and body weight gain were affected in male and female rats at the 360ppm dose
level. In male rats, group mean body weight was decreased by 7% on day 49 of the study, and
remained so for the duration of the study. Overall body weight gain in the 360ppm dose group of
male rats was decreased to 87% of conftrol rats. Male rats at other dose levels were not significandy
affected. In female rats, body weight on day 49 of the study was decreased approximately 10% vs
the corresponding control value (p < 0.05). As in male rats, this decrease in body weight persisted
through the end of the study in this dose group. Overall body weight gain was decreased to 74% <f
control (p < 0.01).

4) Food Consumption: Individual food consumption data were collected weekly. Food efficiency
was also calculated at weekly intervals using the following formula:

BWean=BXy  x 100
FC

BW,y.4, = mean body weight on day x+ 7
BW, = mean body weight on day x

FC = mean food consumption for one week (food consumed from day x-1 to day 1, multiplied by 7.

.- 10
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There did not appear to be significant alterations in food consumption (pages 56-59 of the report) ar
in food efficiency (pages 68-71 of the report) in either male or female 7~ 's over the course of the

study .

5) Intake of Dazomet: Calculated intake of test material (in mg/kg/day) is summarized in the
following Table (Table 2):
Table 2
Group Mean Intake of Dazomet in Male and Female Rats

Administered Dazomet in the Diet for 90 Days?

| Dose Nominal Achieved Mean
Level (ppm) Intake {mg/kg/day) Intake (mg/kg/day)
males females

0 0 0 0
20 1.0 1.5(150)0  1.7(170)
60 3.0 4.5(150) 5.3(176)
180 9.0 13.7(152) 15.4(171)
350 18.0 . 28.0(155) 32.0(177)

3data from Tables 017-020, pages 17-20 of registrant report
bpercent of nomiinal intake

As shown, intake of test material was in the range of 150-177% of nominal across all dose groups.
Females rats showed slightly higher intake of test material than male rats. Based upon the
observations of test article intake, the dose levelsin this study would average 30, 90, 274, and
560 ppm in male rats, and 34, 106, 308, and 640 ppm in female rats. Thus, female rats
apparently received a higher dose of test material at ail dose levels than male rats in this study.

6) Ophthalmologic Examination: Ophthalmic examination was performed in rats from the Oppm
and 360ppm dose groups using a focusable hand-held slit lamp. Examination was perfarmed pricr
to study initiation and again at study termination. The fundus of rats from these dose groups was
examined in addition at the end of the study using a KOWA camera.

There were no apparent ophthalmologic abnormalities as a result of reatment with test article =t
any dose level (Tables 021-022, pages 76-77 of the report).

7) Clinical Pathology:

Blood sampies were obtained on days 43 and 86 of the study from the retroorbital venous plexus.
(Note: No control samples were obtained). Rats were killed at study termination by carbon dioxide

iv
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inhalation followed by exsanguination. Rats were then subjected to gross necropsy and
histopathological examination. Tissue samples were preserved in 4% formaldehyde, followed by
staining with hematoxylin and eosin (tissues fom all rats in the control and high dose groups plus
the brain, trachea, liver, kidneys, skeletal muscle, peripheral nerve, and spinal cord from rats in the
remaining dose groups). In addition to hematoxylin and eosin stain, liver was stained with oil red O
in all rats, and peripheral nerve was stained with bodian and aniline blue in all rats. The liver in
some rats was subjected to PAS reaction without nuclear stain and evaluated.

a) Hematology: The following CHECKED parameters were measured:

_x_total leucocyte count” _=-_total plasma protein®

_x_ erythrocyte count* _Xx_ leukocyte differential*
_x_ hemogiobin* _x mean corpuscular HGB
_x_ hematocrit* ' _x_mean corpusc. HGB conc.
_Xx_platelet count _X mean corpusc. volume
_X_ packed cell volume _x_prothrombin time

_-_activated partial thromboplastin time

Hematological parameters were determined using a Coulter Counter. Differential blood count was
determined using an automatic differentiator (HEMATRAK, Munich FRG).

b) Blood Chemistry: The following CHECKED parameters were measured:

_X_ glucose” _X_ AST(SGPT)*

_x_ albumin®* _x ALT(SGOT)*

_=_ globulin (calculated) _x alkaline phosphatase
_X creatinine” _~_ creatine phosphokinase
_X _total bilirubin® _-_lactate dehydrogenase
_=_ direct bilirubin _-_sorbitol dehydrogenase
_=_indirect bilirubin _=_gamma glutamyl trans-
_X urea nitrogen* peptidase

_x_ total protein* )

_=_ uric acid

_x_ calcium* _x_triglycerides

_X_ phosphate* _X_ cholesterol
_X_sodium®* _x_ chloride*

_X _potassium*
*EPA guideline requirement “-* not examined

A summary of relevant alterations in hematology and clinical chemistry follows below (Tables 3 and
4).
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TABLE 3 n087
Hematologic Alterations in Male and Female Rats
from 90 Day Dietary Administration of Dazomet

Dose Grou
males (ppm) . females (ppm)
0 20 60 180 360 0 20 60 180 360
Hb-DAY 47 8.9= 914 8.9+ 8.9z 8.8 8.8x 8.8z 8.8: 8.8x 8.6
(mmol/L) 0.06 0.1 009 008 0.05 0.01 0.1 0.1 009 o008
Hb-DAY 86 9.5 9.4s 92+ 9.3 8.1z 94sx 92:¢ 92: 91z 88&s
012 0072 0082 o012 0.08a.b 012 012 0082 Q1 0.12

data taken from Tables B035-B036, pages 187-188 of report

Asignificantly different vs value at sample day 47 for the same dose group.
bsignificantly different vs control value from the same sampling time.

As shown in the above summary, a significant decrease in plasma hemoglobin was ocbserved i
both sexes at the 360ppm dose level. Other hematological changes observed in this study were
incidental and not dose-related.
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TABLE 4 N <z
Clinical Chemistry Parameters in Male and Female Rats from 00873¢
90 Day Dietary Administration of Dazomet

Dose Groups
males (ppm) females (ppm)

0] 20 60 180 360 0 20 60 180 360
protein-Day 47 63.9x  639s& 628z 601+  599s 64.4x 61.6& 593s¢ 605s 58.7=
(L) 0.7 11 12 120 q2b 09 06® 06° 09P 10P
protein-Day86 686s+ 684s 665: 646x  64.1s 69.0x 662+ 647+ 6532 626«

1.1 1.0 1.0 1.13b  og2b 0.6 132 103b ggab jgab
albumin-Day 47 38.0x 368z 36.4% 36.3= 36.6: 399+ 3702 369z 369z 36.5x
(GL) 0.5 0.8 0.6 0.7 0.5 0.5 0P 04P os5P osb
albumin-Day86 390+« 394x 38.4x  37.4x 389 416: 387+ 3932 396: 382:

0.7 062 062 0.4 0.42 042 o06P 072D ogs2b gsd
potassium 6.2% 6.2« 62+ 6.1x 622 5.9z 5.4% 5.5+ 5.6x 5.3
(mmold) 0.1 0.0 0.1 0.0 0.2 0.2 0.1 0.1 0.1 0.1
Day 47
potassium 58: 61x 591 5.9 5.6+ 61 562 57¢ 57s 5.2
Day 86 0.1 01 0.02 0.0 0.02 0.1 0.1 0.1 0.1 0.1

data taken from Tables B009-B012 and B025-B026, pages 161-164 and 177-178 of registrant
report.

Asignificantly different vs value at sample day 47 for the same dose group.
bsigniﬁcantly different vs control value from the same sampling time.

The most significant findings in clinical blood chemisty measurements made over the course of
treatment with dazomet in rats was a statistically significant decrease in total protein and albumin in
female rats at all dose levels tested on both days 47 and 86, significant decreases in protein in male
rats at the 180 and 360ppm dose level, and significant decreases in serum potassium in male and
female rats at the 360ppm dose level on day 86. The effects on protein and albumin appear to be
more marked on day 47 (in relation to day 86, as no control values (day 0) were reported).
Historical control data presented by the registrant (pages 47-48 of the report) show that values for
male rats fall within the historical control range, but that values for female rats are in iarge part
outside this range (Figure 4.3.2, page 48 of the report).
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8) Urinalysis: (Tables B051-B054, pages 205-206)

Urine was collected overnight from each rat 38 and 80 days after study initiation. The following
parameters were measured:

_-_ appearance _ _X glucose

_x_ volume . x _pH

_-_specific gravity _x_ bilirubin

_x_protein _x_ urobilinogen

_x_ketone _X_ nitrate

_x_blood - color

_x_sediment _~=_total reducing substances

No significant effects of test article reatment were reported upon analysis of urine from male and
female rats at all dose levels.

9) Anatomic and Histologic Pathology:

The brain, liver, kidneys, testes, and adrenals were weighed in all animals.The following tissues
were examined in _situ and then harvested:

i ive - Bespiratory Urogeni

_=_ tongue _x trachea _X_kidneys®
_x_salivary glands” X lungs® _X_urinary bladder”
_x_ esophagus” _=_nasal cavity _x_testes*
_x_stomach” _=__epididymides”
_X_ duodenum* _-_ seminal vesicle”
_X_ jejunum® _X_aorta” _X_prostate
X ileum* X _heart* _X _ovaries
_X_cecum® _X bone marow” _X_ uterus"

_x_ colon* _x_lymph nodes* _X_vagina
_X_rectum* _Xx_ spleen*

_x_ liver* x thymus”

_X_ pancreas"

Neurologic Glandular Other

_x_ brain* _X _adrenals* _X_bone

_Xx_ peripheral nerve* = lacrimal gland _Xx_ skeletal

_x_ spinal cord (3 levels)* _X_ mammary gland muscle -

_x_ pituitary* _x_ parathyroids® _x_ skin®
_X_eyes _x_thyroids* _x_all gross

lesions®

*EPA guideline requirement “” not examined



a) Anatomic Pathology:
i) Organ Weights (Tables 037-038, page 92-93 of report)

A statistically significant increase in absolute liver weight was reported for male rats in the 60ppm,
180ppm, and 360ppm dose groups. Liver weight increased from a mean value in control of 11.4g to
values of 12.9g, 13.0g, and 12.4g for the 60ppm, 180ppm, and 360ppm dose groups of male rats.

In female rats, a statisticaily significant decrease in absolute adrenal weight was observed in the
360ppm dose group (from 0.1113g in control rats to 0.0951g in the 360ppm dose group. No other
statistically significant changes were reported in male and female rats in absclute organ weights.

ii Organ/Body Weight Ratios (Tables 039-040, pages 94-95 of report).

A significant increase in the liver:body weight ratio was observed in male rats at the 60ppm,
180ppm, and 360ppm dose level, as was an increase in the testes:body weight ratio in the 360ppm
dose group.

In female rats, statistically significant increases in the liverbody weight ratio were observed at the
180ppm and 360ppm dose level. Relative weight of the kidneys and brain were significantly
reduced in female rats at the 360ppm dose level.

iif) Macroscopic Lesions (Table 041, page 96 of report)

Few macroscopic lesions were reported in this study, and none appeared to be associated with
test article treatment.

iv) Microscopic Lesions (Table 042-043, pages 97-98 of report)

According to the registrant (page 50), male rats in the 60ppm, 180ppm, and 360ppm dose groups
showed pronounced foci of fatty degeneration in the liver. Female rats in the 180ppm and 36Cppm
dose groups showed similar changes in the liver as male rats.

No other microscopic lesions were reported which were felt to be related to administration of
dazomet in male or female rats. -

fll. DISCUSSION

In the present study, the subchronic oral toxicity of Dazomet was evaluated in male and female
Wistar rats. Test compound was administered in the diet for 90 days. Observations for mortality
were made daily, and observations for clinical toxicity were monitored twice daily. Body weight and
food consumption were recorded weekly. Clinical pathology (hematology and clinical chemistry),
and urinalysis measurements were made during approximately the midpoiri¢ of the study and again
at study termination. Anatomic and histopathologic examination were performed at study
termination on all animals in the control and high dose groups. Selected organs were weighed from
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all dose groups of rats including controls.
No mortality or clinical toxicity was observed in male or female rats over the course of this study.

Group mean body weight in male rats from the 360ppm dose group was decreased 7% below
control by day 49 of the study, and persisted until study termination, while a similar decrease (10%)
was observed in female rats at the same dose level. Body weight was not affected in male or femnale
rats at any other dose level. Overall body weight gain in the 360ppm dose groups of male and
female rats was decreased by 13% and 26%, respectively vs controls for the study duration. The
lack of test article effect on food consumption and food efficiency in.this study supports the idea of a
direct effect of test article on body weight. '

Alterations in clinical pathology observed in this study were minimal and were confined to the
360ppm dose level. At this dose, significant decreases in hemoglobin were reported for male and
female rats at study termination. Although increasing values for this parameter were observed in
confrol rats (Table 3, above), a similar effect occurred in treated rats. Thus, the effect at the 360ppm
dose appears treatment related.

Clinical chemistry alterations were observed in reated male and female rats, and involved
primarily changes in serum total protein and albumin. Effects in female rats were apparently mare
marked than in males, as most of the alterations observed in male rats in total protein and albumin

_fell within histerical control data provided by the registrant. However, effects in female rats of test
article freatment on serum total protein and albumin appear dose related and are related to
treatment with test article.

The effects of test article on serum total protein and albumin in male and female rats may be
associated with the increased absolute liver weight and liver.body weight ratio in male and femzle
rats. In male rats, absolute liver weight was increased significantly at the 60ppm, 180pom, and
360ppm dose level as was the relative liver:body weight ratio. In female rats, liver:bcdy weight ratio
was significantly increased at the 180ppm and 360ppm dose level. The increase in liver weight and
liver-body weight ratio for both sexes is supported in part by the finding of pronounced foci of fazty
degeneration in the livers of both male and female rats at the 60ppm, 180ppm, and 360ppm dcse
levels. Although this pathological change could increase liver weight, there is no evidence that this
pathology would adversely affect the lifespan of the rat, as other treatments (such as phencbarbital)
are also known to result in this type of pathology.

Other effects included a significant decrease in relative kidney: and brain:body weight ratios in
female rats at the 360ppm dose level, and a significant decrease in absolute adrenal weight im
female rats at the 360ppm dose level. The alterations in kidney:body weight, brain body weight, and
absolute adrenal weight in female rats were not supported by concomitant histopathology in these
organs at this dose. Thus, the cause of the altered ratios remains unclear from this study. Longer
term studies may shed light on this effect.

IV.CONCLUSIONS

Dazomet was administered to male and female Wistar rats at nominal dose levels of Oppm, 20ppm
(30 ppm achieved intake in males [1.5 mg/kg/day]; 34 ppm achieved intake in females [1.7
mg/kg/day]) 60ppm (90 ppm achieved intake in males [4.5 mg/kg/day]; 106 ppm achieved intake
in females [5.3 mg/kg/day]), 180ppm (274 ppm achieved intake in males [13.7 mgkg/day]; 308
ppm achieved intake in females [15.4 mg/kg/day]) and 360ppm (S60 ppm achieved intake in
males [28.0 mg/kg/day]; 640 ppm achieved intake in females [32 mg/kg/day]). Decreased absolute
body weight and body weight gain were observed in male and female rats at the 360ppm dose
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level. Statistically significant decreases in serum total protein and albumin were observed at the
60ppm, 180ppm, and 360ppm dose level in male and female rats, but was apparently reatment
related only in female rats. Increased absolute liver weight and liver:body weight ratio was observed
in male rats from the 60, 180, and 360ppm dose levels. Increased liver body weight ratio was
observed in female rats at the 180 and 360ppm dose levels. - -

Based upon the results of this study, the systemic NOEL is = 20 ppm, and the systemic LELis= 60
ppm for male rats (increased liver weight, liver:body weight ratio) and LEL=180ppm for female rats
(increased liver:body weight ratio).

The Maximum Tolerated Dose (MTD) appears to have been achieved at 3€0ppm dazomet:
(decrease in body weight gain in male and female rats).

V. CLASSIFICATION: Core minimum

This study satisfies the guideline requirements {(82-1) for a subchronic oral toxicity
study in rats.
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Section |, Toxicology Branch II (H7509C)

Data Evaluation Report

Study type: Subchronic oral toxicity - dogs "
Guideline: 82-1

EPA ID Numbers: MRID number: 418655-01
Caswell Mo: 840
HED Project Nos: 1-1669

Test material: Dazomet

Synonvms: tetrahydro-3,5-dimethyi-2 H-1,3,5-thiadiazine-2-thione
Study number(s): 87-0456-0001

Title of report: Report on the Study of the Toxicity of Dazomet in Beagle Dogs
After 3 Month Administration Via the Diet.

Testing Facilities: BASF Aktiengeselischaft
Department of Toxicology
D-6700 Ludwigshafen
W. Germany

Sponsor: BASF Corporation
Agricultural Chemicals Group
Research Triangle Park, N.C. 27709

Author(s): Dr. Hellwig

Study Completed: September 1987

Conclusions: Dazomet was administered to male and female beagle dogs at dose leveis of Oppm,
25ppm (0.87 mgkg/day, males; 0.92 mg/kg/day, females), 100ppm (3.5 mg/kg/day, males and
females), and 400/200ppm (7.25 mg/kg/day, males; 8.09 mg/kg/day, females). A statistically
significant increase in the relative liver: body weight ratio was 2bserved in male and female dogs
from the 400/200ppm dose level at study termination. Increased hemosiderosis was also observed
in the spleen of male and female dogs at the 400/200ppm dose level. Decreased hemoglobin,
erythrocytes, and hematocrit was observed in male and female dogs at the 400/200ppm dose leve!
on study day 90. There did not appear to be any other toxic effects associated with administration cf
dazomet.

24



2
29

727
/3E

0O

" Systemic NOEL = 100ppm (males and females).
Systemic LEL = 400/200ppm (increase in relative liver: body weight ratio; increased hemosiderosis
in the spleen of males and females).

Classification: Core minimum

This study satisfies the guideline requirements (82-1) for a subchronic oral toxicity
study in dogs.

Data for individual dogs from blood collection point “0”, group 1 is missing (pages 336-337 of
report).



. MATERIALS AND METHODS

A. Test Material: Dazomet
average purity: > 98.2% (page 19 of report); batch # 26-5297
description: white powder with a tinge of gray
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Structure:
B. Vehicle: dietary preparation
C. Test Animals: Species: purebred beagle dog, male and female

Source: stated to be of BASF's own breed (page 20 of report)
Age: approximately 4-9 months at start of study.
Weight: males, 8.6 (6.6-10.3kg); females, 8.7 (6.7-10.8kg)

D. Animal Husbandry:

Sixteen male and 16 female dogs were used in this study. Dogs were vaccinated with Stagloban P,
Candur SHL, Epivax SH + L, and Candur P. Dogs were healthy at the time they were relocated rom
the breeding unit to individual kennels. Dogs were allowed 8 days acclimation to the laboraiory

environment before treatment. Dogs were housed singly in kennels measuring 2.0m2 floor space

inside and 7.0m2 floor space outside. Degs had continuous access to outside kerinels. The animal
room was ventilated by a forced air system, while the ligh¥/dark cycle corresponded to the naturzi
cday/night rhythm. Artificial light was used as required during working hours. A ration of 700g food
was offered daily to dogs during adaptation and testing periods. Food consisted of 350g powdered
det (KLIBA laboratory diet “A”, Kaiseraugst, Switzerland) which had been made into a paste wrih
350ml water in a feed bowl immediately before administration. Blended water (fully demineralized

water adjusted with drinking water to about 4° German hardness) was available a¢’ /&ium except
during periods of urine collection, when dogs were given 500inl drinking water.

E. Experimental Design and Dosing:

Dogs were randomly assigned upon arrival to study groups using a random number generatcr
based upon equalization of body weight in individual groups.

Four dogs per sex per dose were used. Test groups included control and the following dose
groups:
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roup # Dose (ppm) Animal #s
male female
1 0 1-4 | 17-20
2 25 58 21-24
3 100 g-12 25-28
4 400/200 13-16 29-32

Dose selection for this study was based upon preliminary studies of capsule and dietary
administration to beagle dogs. Capsule administration at doses of 320 and 80 mg/kg resulted in
frank toxicity (unsteady gait and progressive weakness of the hindlimbs) and severe vomiting, whide
at a dose of 20 mg/kg few signs were observed. Dietary administration at doses of 12,000, 3,000,
and 750ppm™ restuited in vomiting at all dose levels and considerable loss of body weight. Dogs in
this first dietary study were returned to normal feed for 9 days and then used for a second test
feeding at doses of 200, 400, and 600ppm test material. At these doses, test material was
apparently well tolerated by the dogs. Yomiting occurred only during the first 2 days of
administration, and dlinical sighs consisted of changes in red cell count at 600ppm, and in some
dogs at 400ppm. Possible kidney dysfunction in the form of increased urea was observed in one
female dog at 600ppm.

Based on these findings, 400ppm was selected as the high dose for the present study. However, it
was evident during the first 3 weeks of this study that 400ppm was not well tolerated by dogs. Thus,
the dose was reduced to 200ppm on day 24 of the study.

F.Dietary Preparation and Analysis:

Dazomet was incorporated into ground diet at the required concentrations by preparation of a pre-
mix in which test substance was “intensely” mixed with a small portion of feed in a beaker using a
spatula. Premix was prepared from this by using a Bosch mixer. The premix was then adjusted to
the desired concentration with the appropriate amount of feed using a GEBR.LODIGE laboratory

mixer. Test diets were prepared twice each week , stored at 4 °C after mixing, and removed from
storage only shortly before preparation of the paste for consumption. It was not stated whether the
concentration of dazomet was adjusted for body weight gain during the study.

Stability of dazomet was determined prior to study initiation (38.2%) and again at study
termination {97%), and was found to be stable over the study period (page 53 of report). Test diets
were analyzed for stability and homogeneity of dazomet in food prior to study initiation,
approximately 6 weeks after study initiation, and again at study termination. Results (page 54 of
report) demonstrated that stability and homogeneity at all dose levels did not vary significantly frem
target values over the course of the study.
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© G. Statistical Analysis: Of

N

According to the registrant (page 40 of report), statistical analysis of the data was carried out in the
Computer Center of BASF Aktiengesellschaft and on the computer systems of the Department of
Toxicoiogy.

H. Compliance:

A signed “GLP Statement of Compliance” was provided. This study was conducted in accordance
with the OECD principies of Good Laboratory Practice.

A signed statement of “Data Confidentiality Claims™ was provided.
A signed “Statement of the Quality Assurance Unit” was provided.

A signed statement of EPA Flagging Criteria was provided.

1. OBSERVATIONS AND RESULTS:

1) Mortality : All dogs were checked twice daily for moribund appearance or mortality.
Observations were made once a day on weekends and holidays.

No mortality was reported during the study period.

Z 2} Clinical Observations : All dogs were checked for evident signs of toxicity at least once a day
= on workdays. If signs were observed, dogs were observed several times daily.

z.  Vomiting was observed once in 1 male dog from the 25ppm dose group during the first week of
ZF test article administration. In the 100ppm dose group, diarrhea was observed three imes in 1 male
<= dog during week 2 of test article administration, while gelatinous, partly reddish mucus was
observed twice in the feces of one female dog during weeks 7 and 9 of test article administration.
The sole clinical sign reported in dogs at the 400/200ppm dose level was vomiting (2 male dogs
during weeks 1-4 of the study; 4 female dogs during weeks 1-3 of the study). However, when the
dose was reduced to 200ppm, vomiting was no longer observed.

3) Body Weight: Body weight data were collected for all dogs 7 days prior to study initiation and
= then weekly thereafter. Group mean body weights and body weight gains in male and female dogs
== are summarized in the following Table:

<43



TABLE 1
Group Mean Body Weights (in Kg) in Male and Female Dogs from

90 Day Dietary Administration of Dazomet

Dose Groups
males (ppm) females (ppm)
0 25 100  400/200 0 25 100 4007200
Days on Test
0 85+ 87+ 8.6z 8.6z 8.7+. 8.9z 89+ 8.3:
1.3 0.8 1.4 1.1 0.9 1.3 0.6 0.2
7 8.6x 8%+ 85% 8.2+ 88+ 91z 89+ 7.5z
1.4 0.6 1.6 1.3 0.8 1.3 0.7 1.3
14 89+ 92+ 89: 8.0+ 9.0 9.3z 9.1+ 694"
1.4 0.6 1.5 1.7 0.8 1.2 0.8 1.3
21 9.1+ 95 9.2: 8.1x 92 95& 94z 6.7+
1.4 0.5 1.5 1.8 0.8 1.1 0.8 1.4
49 9.9+ 10.3x 101+ 9.5z 98+ 99z 992 7.5+
1.2 1.4 1.3 1.7 0.7 1.2 0.9 1.8
91 107 1142 108+ 104+ 1042 102+ 10.4:x 8.2+
1.2 0.4 0.9 1.4 0.7 1.0 0.9 1.8

Data from Tables A 027-A030, pages 15%8-162 of registrant report, N=4.
*p < 0.05 vs control by Kruskal-Wallis ANOVA and Mann-Whitney U-test.
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Group mean body weight gain over the course of the study at selected times is summarized below
(Table 2):

TABLE 2
Group Mean Body Weight Gain (in Kg) in Male and Female Dogs from

90 Day Dietary Administration of Dazomet®

Dose Groups
_males (ppm) females (ppm)
0 25 100  400/200 0 25 100 400200
Days on Test
0-21 07+ 08+ 06+ -05& 05+ 06+ 0.5z -1.72*
0.1 0.3 0.4 0.9 0.2 0.3 0.2 0.5
21-49 06x 0.8: 0.9+ 1.2+ 0.6 0.3z 0.5 0.8+
0.1 0.2 0.2 0.1 0.06 0.04 0.09 0.3
49-91 08 10+ 07 09 0.5 0.3z 0.4x 0.6x
0.08 004 0.2 0.19 0.05 0.1 G.1 0.2
0-91 22+ 27+ 22s 1.9z 1.7+ 1.3z 15+ -0.2x
0.3 0.8 0.9 0.5 0.2 0.4 0.3 1.0

_Data from Tables A 031-A 034, pages 163-166 of registrant report, N=4

No significant effects of test article administration on body weight and body weight gain were
observed in male or female dogs from the 25 and 100ppm dose levels. In male dogs receiving
400/200ppm test material, group mean body weight was decreased 11% vs control between 0-21
days of treatment (Table 1, above). However, this decrease was not statistically significant. Body

- weight in this dose group rebounded to a mean weight similar to controls when the dose was
decreased to 200ppm. In female dogs at the 400/200ppm dose level, a similar phenomenon was
observed (Table 1, above) from days 0-21, but group mean body weight was decreased 27% vs
contral ( p < 0.05). In addition, final body weight of this dose group was decreased 21% vs contol.
This result was apparently due to loss of body weight in two female dogs (kennel # 30 and 31)
which persisted in comparison to the other two dogs in this dose group (Table A029-A030, pages
161-162 of report). In male dogs, final body weight was similar among dose groups at study
termination (10.4-11.4kg). Cumulative body weight change in female dogs at the 400/200ppm dose
level was significantly decreased vs. other dose groups for the entire study (Table G33, page 38 of
report).
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- 4) Food Consumption: Food was offered to dogs daily generally in the late morning for one hour.
It should be noted (page 53 of report) that the nominal % of test article had declined to 65% after
one hour in the pasted feed. Food consumption was recorded each day for male and female dogs
(Tables 001-026, pages 66-91 of report). Feed not consumed in the one hour period was weighed
and subtracted from the amount offered. Data on food efficiency were provided for each test group
at weekly intervals. The following formula was used to calculate food efficiency:

BW, +r.= BX,

Fy

BWy+n = mean body weight on day x+ 7
BW, = mean body weight on day x

Fy = mean food consumption from days 0-6, 7-13, etc. divided by 2. Food consumption was divided -
by 2 because half of the feed ration consisted of water.

Food consumntion was apparently equivalent in male and female dogs in the 0, 25, and 100ppm
dose groups over the duration of the study. At the 400/200ppm dose level, however, food
consumption was decreased over the period during which dogs received 400ppm test article
(Tables 001-026, pages 66-91 of report). This decrease in food consumption was more evident in
female dogs, and was apparently due to the decreased food consumption in the two female dogs
which showed the greatest decrease in body weight gain (kennels 30 and 31). Total food
consumption in control male dogs from days 0-21 was calculated as 15,028.3g , while
consumption in control female dogs for the same time period was 14,226.8g . Food consumption in
male and female dogs from the 400/200ppm dose group for days 0-21 of the study, was, however,
not equivalent (9,754.6g vs 5,359.9g in males and females, respectively). Food consumption in
the 400/200ppm dose groups appeared to recover to levels similar to control dogs after the 400ppm
dose level was decreased to 200ppm. Thus, palatability of test diet appears to have been a factor in
the decreased food consumption at the 400/200ppm dose level.

Food efficiency, similar to that seen with body weight and food consumption, was affected primarily
in the first 3 weeks of the study among dogs in the 400/200ppm dose group (Tables 035-036, pages
100-101 of report). Food efficiency did not appear to differ significantly in reated vs control dogs

-{ollowing the decrease from 400ppm to 200ppm in the diet of high dose dogs.

The reported patterns of food consumption, body weight gain, and food efficiency in male and
female dogs appear to be related to test article administration insofar as a dietary level of 400ppm
resuited in poor palatability of the diet, leading to decreased body weight gain and food efficiency.
Thus, toxicity of test article was evident at 400ppm, but decreasing the dietary level to 200ppm
resuited in a reversal of the effects on body weight and food consumption. Thus, 200ppm dazomet
did not appear to have significant effects on body weight gain and food consumption in this study.

5) Intake of Dazomet: Intake of test chemical was calculated at the same time intervals as for
body weight (day 0 of the study, and weekly thereatfter). Data for test article intake over the course of
the study are summarized below (Table 3):



TABLE 3
Intake of Dazomet in Male and Female Beagle Dogs

Mean Actual Intake (mg/kg/day)

Dose |evels(ppm) Nominal Intake {(ma‘kg/day) males females
0 0 - -
25 0.625 0.67 (139) 0.92 (147)
100 2.5 3.5 (140) 3.5 (140)
400/200 10/5@ 7.25 (145) 8.09 (160)

Avalues calculated from day 28-91, when nominal intake was 200ppm.
bpercent of nominal intake

the: The registrant apparently used a value of 200ppm test article for calculations of test article
intake on days 0, 7, 14, and 21, when dogs actually received 400ppm test article.

According to the intake data supplied, intake of test article appeared to be in excess of nominal
intake at all dose levels for the study duration.

6) Ophthalmologic Examination: = Ophthalmoscopic examination was performed on all dogs
prior to study initiation and at the end of the study. Examinations were made with a KOWA camer=.
Results, as summarized in Table 042, page 107 of the report, showed no ophthalmologic
abnormalities in male or female dogs at either time of examination.

7) Clinical Pathology:

Blood samples were obtained from the vena cephalica antebrachii of all dogs 1 day before test
article administration, and again at 47 and 90 days after study initiation. Blood samples were
= analyzed in random sequence. At study termination, dogs were weighed, anesthetized and
sacrificed by exsanguination from the cervical and brachial vessels. Absolute and relative weights
of the liver, kidney, thyroid, and testes were determined. Tissue samples were preserved in 4%
formaldehyde solution, followed by histochemical processing (H&E stain) and examination by ligkat
microscopy. Liver from control and high dose dogs was stained additionally with ORO stain.

a) Hematology: The following CHECKED parameters were measured:

_X _total leucocyte count” _x_total plasma protein

_x_ erythrocyte count” _x_leukocyte differentiai*
_X_ hemoglobin* _X mean corpuscular HGB
_X_hematocrit* _X mean corpusc. HGB conc.
_x_ platelet count _X mean corpusc. volume



_-_packed cell volume _X_thromboplastin time*
_x_ activated partial thromboplastin time X _Heinz bodies
_x_methemogiobin

*EPA guideline requirement =-» not examined

The above hematological parameters (with the exception of clotting analysis) were performed using
a Coulter Counter, S-plus model. Clotting analysis was carried out using a ball coagulometer
(Amelung, KC10 model). Reticulocytes (methylene blue stain) and Heinz bodies (methyl violet stain)
were counted visually; methemoglobin was determined photometrically.

The best assessment of hematological data can be made from examination of Tables B039-B054,
pages 219-234 of the report and comparison to Tables 049-050, pages 112-114 of the report.
Relevant hematological changes are summarized below (Table 4):

TABLE 4
Hematologic Alterations in Male and Female Dogs
from S0 Day Dietary Administration of Dazomet

Dose Groups

males (ppm) females (ppm)

0 25 100 400/200 0 25 100 400/200
Hb-DAYO  8.2+0.08 8.10.12 8.0t0.17  8.4t0.36 9.2£0.34 89+0.18 9.3t0.23 85023
(mmoi/L)
Hb-DAY 47 9.1+0.07 3 9.0+045 8.8t021  8.5:0.28 9.9+0.33 95029 0.9t0.26 7.8:0.20 D
Hb-DAY90 9.5:0.072 9.6:0.25 3 9.4:0.33 8.9:0.20 D 10.0£0.20 10.0:0.28 @ 10.260.35 8.3+0.16 D
Ery-DAYQ 5.8t0.06 5.7:0.14 56t0.14 5.8:0.14 6.2£0.16 6.3t0.07 6.5:0.23 6.0+0.21
(tera/L)
Ery-DAY 47 6.4£0.062 6.4t027 62+0.20 @ 6.0t0.17 6.8£0.18 6.7£0.16 3 6.9t0.16 5.5¢0.16 2
Ery-DAY 90 6.8:0.042 6.740.08 3 66:0.27 2 6.1+0.14 O 676007 @ 690133 7.0t02  5.8t0.10
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Table 4, cont.
Dose Groups
males (ppm) females (ppm)
0 25 100 400/200 4] 25 100 400/200
Ht-DAY 0 0.3%:0.00 0.33:0.00 0.38:0.00  0.4:0.01 0.44£0.01 0.42+0.01 0.45:0.01 0.41£0.01
Ly
Ht-DAY 47  0.43t0.00 2 0.43+0.02 0.42:0.01 2 0.4£0.01 0.47¢0.01 0.46:0.01 0.47+0.01 0.38:0.00 &P

Ht-DAY 90 0.45-0.00 3 0.45:0.01 2 0.45:0.01 @ 0.42+0.01 0.47:0.01 0.47:0.01 0.49:0.01 0.4+0.00 P

data taken from Tables B039-B044, pages 219-224 of report

Asignificantly different vs value at sample day O for the same dose group.
bsigniﬁcantly different vs control value from the same sampling time.

As shown above and as suggested by the data in this study, the most significant changes in
hematology were observed with hemoglobin (Hb), hematocrit (Ht), and erythrocytes (Ery).
Statistically significant decreases in hemoglobin, erythrocytes, and hematocrit were observed in
male and female dogs at the 400/200ppm dose level on day 90 of the study. In female dogs at the
400/200ppm dose level, significant decreases in these parameters were also observed on day 47.
While this effect appears test article related, it must be noted that values for these parameters in
control dogs showed increasing values over the time course of this study. In some cases, as in male
dogs at days 47 and day 90, these increases become statistically significant.

b) Blood Ciemistry: The following CHECKED parameters were measured:

_X_ glucose* _X_AST(SGPT)*
_X_ albumin* _X_ALT(SGOT)*
_X_ globuiin (calculated) _X_alkaline phosphatase
_X_ creatinine* _-_creatine phosphokinase
_X_ total bilirubin* _-_lactate dehydrogenase
_-_direct bilirubin =~ _-_sorbitol dehydrogenase
_=_ indirect bilirubin : _-_gamma glutamyl trans-
_X_urea nitrogen* peptidase
_X_ total protein*
_-_ uric acid

_X_ calcium* _X_triglycerides

_X_ phosphate* _X_ cholesterol

_X_ sodium* _X_ chloride*

_X_ potassium*
_X_ phosphorous

*EPA guideline requirement " -+ not examined
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-Clinical chemistry parameters were determined using an automatic analyzer (GSA I, Greiner
Electronics). SGOT, SGPT, and ALK-PHOS activities were determined using an automatic enzyme
analyzer (ACP 5040, Eppendorf).

Clinical chemisry parameters in male dogs appeared relatively unaffected by treatment with test
article (Table 043, page 108 of report). In female dogs, several significant changes were noted in
clinical chemistry parameters (Table 044, page 109 of report), but in light of the variations seen in
values for control dogs over time in these parameters, it does not appear that these alterations were
unequivocally the result of reatment with test article. Reduction in total protein in female dogs from
the 400/200ppm dose group (Table B012, page 192 of report) is an apparent doserelated effect,
but may be based upon the decreased food consumption and body weight of dogs in this dose

group. ~
8) Urinalysis:

Overnight urine collection was conducted on all dogs 6 days prior to test article administration, and
again at 44 and 86 Jays after study initiation. Urine parameters (with the exception of sediment and
specific gravity) were measured semiquantitatively using Clini-Tek urine test strips and a reflecting
photometer. Specific gravity was determined with a urine refractometer and sediment was
evaluated microscopically. The following parameters were measured:

_X_ appearance _X_glucose

_X_volume _x pH

_x_specific gravity _x_ bilirubin

_Xx_ protein _x_ urobilinogen

_X_ ketone _=_ triple phosphate crystals
_x_blood _=~_color

_~_casts s - _=_bacteria

_X-_ mucous _~_epithelial cells

No significant effects of test article reatment were reported upon analysis of urine from male and
female dogs at all dose levels.

9) Anatomic and Histologic Pathology:
The thyroid, liver, kidneys, adrenals and testes were weighed in all dogs. All gross lesions were

examined in affected dogs. The following tissues were examined macroscopically, and then
preserved for histopathological examination:

Digestive BRespiratory Urogenital

_-_ tongue _X_trachea _x_ kidneys*

_x salivary glands* _X_ lungs* _X_ urinary bladder*
_X_ esophagus* _-_ nasal cavity _X_testes*



_x_stomach* _=-_tonsils _X_ epididymides*
_X_duodenum® _~-_seminal vesicle*
_X_ jejunum® _X_ aorta* _X prostate
_x _ileum* _%X_ heart* _X ovearies
_X cecum® _x_ bone marow* _X_ uterus®
_%X _colon* _x_lymph nodes* _X_vagina
_X _rectum* _x_ spleen*
_x_ liver* _x_thymus*
_X_ pancreas*
_x _gallblader
Neurodlogic Glandular Other
_x _ brain* _X_ adrenals* 4 _X bone (femur)
_x_peripheral nerve* _=_lacrimal gland _x skeletal
_X_ spinal cord (3 levels)* _X mammary gland muscle
_x_ pituitary* _x_ parathyroids® X skin*
_X_eyes _x _thyroids* _x _all gross
) lesions*
*EPA guideline requirement "-" not examined
a) Anatomic Pathology:

i) Organ Weights

In male dogs, a 12% increase in absolute liver weight was reported in dogs from the 100 and
400/200ppm dose groups (317.5g vs 357g, respectively). A 32% decrease in absolute weight of the
testes (from 17.2g to 13.0g) was also reported, as was a 45% increase in thyroid weight (0.6628g vs
0.9668g). In female dogs, decreased absolute weight of kidneys and thyroid was also observed
(frcm 49.1 to 41.5g for kidneys, a decrease of 20%; and from 0.7415 to 0.6395¢g for thyroid, a 165
decrease). Relative organ weight of the liver was affected in both male and female dogs. In males,
an increase in relative liver weight from 2.96 to 3.3 and 3.4 (p < 0.05 and 0.01, respectively) was
observed at 100ppm and 400/200ppm, while in female dogs, a significant increase in relative liver
weight was observed at the 400/200ppm dose level (from 3.0 to 3.6g, p < 0.01). No coresponding
abnormality in histology was observed in livers from animals in these dose groups. For female dogs,
this relative increase may be due to the decreased (21%) terminal body weight of the 400/200ppen
dose group. However, terminal body weights of male dogs were equivalent. Thus, the increase in
relative liver weight in male dogs appears test article related.

ii) Macroscopic Lesions

No abnormalities in gross pathology related to test article administration were observed in this
study (page 121 of report).
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iii) Microscopic Lesions

According to the registrant (page 60 of report), marked hemosiderosis was observed in the spleen
of all male and female dogs of the 400/200ppm dose group. Hemosiderosis was also observed in
dogs from the other dose groups, but not to the extent observed in the 400/200ppm dose group. Al
other histopathological changes observed in this study were considered spontaneous and were not
atfributed to reatment with test article.

lIl. DISCUSSION

In the present study, the subchronic oral toxicity of dazomet was evaluated in male and female
beagle dogs by administration of test compound in the diet for 30 days. Observations for mortality
were made once a day, and observations for clinical toxicity were made twice daily except on
weekends. Body weight was recorded weekly, and food consumption was measured daily. Clinical
pathology (hematology and clinical chemistry) measurements were made prior to study initiation,
and again on study days 47 and 90. Urinalysis was conducted 6 days prior to study initiation and
again at 44 and 86 days. Ophthalmoscopic examination was performed prior to the start of the study
and again at study termination. Anatomic and histopathologic examination were performed at study
termination on all animals. Selected organs (liver, kidney, thyroid, testes) were weighed from all
dose groups of dogs including controls.

No mortality was reported in this study. Clinical toxicity was apparent at the start of the study when
dogs were given 400ppm test material, and included vomiting and diarrhea. Clinical toxicity was no
longer evident when the dose was reduced to 200ppm.

Body weight and body weight gain were affected primarily in the 400/200ppm dose group, when
dogs were receiving 400ppm test material. In male dogs, an 11% decrease in group mean body
weight was observed during the period of 400ppm test article administration, which rebounded after
the dose was reduced to 200ppm. A similar phenomenon was observed in female dogs during the
400ppm dosing period, but the effects appeared more severe (27% decrease in group mean body
weight, and decreased mean body weight at study termination). However, these effects were due to
relatively severe effects in 2 female dogs. Thus, no significant effects on body weight were observed
when the dose was reduced to 200ppm test material. Food consumption and food efficiency were
affected in a manner similar to body weight, i.e. observable effects a the 400ppm dose level, but a
reversal of effects when the dose was decreased to 200ppm.

Alterations in hematology were observed for hemogiobin, hematocrit, and erythrocytes at the
400/200ppm dose level in both male and female dogs (Table 4, above). Significant decreases in
these parameters were observed for both sexes at 90 days, and were also observed in female dogs
on day 47 of the study. These effects are considered treatment related despite the variation in
control values which occurred in thi study.

No abnormal gross pathology was observed in any tissue examined in this study. With regards to
microscopic pathology, however, increased hemosiderosis was reported in the spleen of dogs from
the 400/200ppm dose group. No other microscopic pathology was reported as related to test article
administration.

Organ weights were affected in male and female dogs receiving 400/200ppm test material. In
males, significant increases in liver and thyroid weight were observed, while testes weight was
significantly decreased. No corresponding weight was reported for ovaries in female dogs, while
thyroid weight was decreased at the 400/200ppm dose in female dogs, in confrast to males. An
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effect occurring in both sexes was the significant increase in terminal liver body weight ratio. No
microscopic pathologic abnormality was reported in liver as related to test article administration. In
females, this rclative increase could be ascribed to relatively severe weight loss in 2 female dogs
over the course of the study. However, no significant differences were observed in terminal body
weight were observed in male dogs. Thus, the increased liver: body weight ratio in males appears
test article related.

873

IV.CONCLUSIONS

Dazomet was administered to male and female beagle dogs at dose levels of Oppm, 25ppm (0.87
mg/kg/day, males; 0.92 mg/kg/day, females), 100ppm (3.5 mg/kg/day, males and females), and
400/200ppm (7.25 mg/kg/day, males; 8.09 mgkg/day, females). A statistically significant increase in
the relative liver: body weight ratio was observed in male and female dogs from the 400/200ppm
dose level at study termination. Increased hemosiderosis was also observed in the spleen of male
and female dogs at the 400/200ppm dose level. Decreased hemoglobin, erythrocytes, and
hematocrit was observed in male and female dogs at the 400/200ppm dose level on study day 90.
There did not appear to be any other toxic effects associated with administration of dazomet.

Systemic NOEL = 100ppm (males and females).
Systemic LEL = 400/200ppm (increase in relative liver: body weight ratio; increased hemosiderosis
in the spleen of males and females).

V. CLASSIFICATION Core minimum

This study satisfies the guideline requirements (82-1) for a subchronic oral toxicity
study in dogs.

Data for individual dogs from blood collection point “0”, group 1 is missing (pages 336-337 of
. report).
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Technical Dazomet was administered to male and female rats in the diet for 104 weeks at doses of
0, Sppm (0.23 mg/kg/day males; 0.29 mg/kg/day females), 20ppm (0.94 mg/kg/day males; 1.19
mg/kg/day temales), 80 ppm (3.81 mg/kg/day males; 5.09 mg/kg/day females), and 320 ppm (16.36
mg'’kg/day males; 21.54 mg/kg/day females) in order to determine the toxic effects from chronic
administration of this chemical. Reduced group mean body weight and body weight gain was
observed in male and female rats at the 320ppm dose level. Significant decreases in hematologic
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parameters (red blood cells, hemoglobin, hematocrit) were observed in female rats at the 80 and

! 320ppm dose level, as were significant decreases in serum albumin, total protein, and globulins,

i and a significant increase in platelets at 80 and 320ppm dazomet. Male rats showed slight

; increases in platelets at the 320ppm dose level and a significant increase in serum cholesterol at
the 80 and 320ppm dose levels. Relz. /e liver : body weight was also increased in male rats at the
320ppm dose level, but no significant organ weight increases were observed in female rats.

The No Observed Effect Level (NOEL) = 20 ppm

The Lowest Observed Effect Level (LEL) = 80 ppm (decrease in serum albumin, globulins, total
protein, hemoglobin, hematocrit, and red blood cells in female rats; increased serum cholesterol in

male rats).

V. CLASSIFICATION
Core Guideline

This study satisfies the guideline requirements 83-p) for a chronic toxicity study in rats.
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|. MATERIALS AND METHODS
A. Test Material Dazomet
purity98.2%,; batch # 26-5297
description: not given in this study; described as a
“white powder wit a tinge of gray “ in MRID# 418655-01.
structure: '
CHa\N‘\/\S/iHa
B. Vehicle: dietary preparation
C. Test Animals: Species: Wistar rat (Chbb=THOM [SPF]), male and female

Source: Dr. Karl Thomae, Biberach an der Riss, FRG.
Age: 42 days old at study initiation.
Weight (mean): males, 182g (range:166-196g); females, 1459 (range:

125-158gq).

D. Dietary Preparation and Analysis

Dazomet was incorporated into ground diet at the required concentrations by weighing the
required amount of test substance and mixing with a small amount of food in a beaker using a
spa‘ula. This premix was subsequently prepared in a BOSCH household mixer. Additional amounts
of food were then added to the premix to obtain the desired final concentration, and mixing was
carried out in @ GEBR.LODIGE laboratory mixer for 10 minutes. Test diets were prepared twice a

week and stored at 4 °C as soon as possible after mixing.
Stability and purity of test substance at room temperature for the duration of the study was stated

to have been performed prior to the start of the present study {(page 27 of the report). Stability of test
material in ground feed at room temperature was shown to be 1 day as reported on page 1455 cf
the report. The registrant stated, however (page 27 of the report) that the stability of test material in
gound feed was 2 days at room temperature, and provided data in support of this (page 1452 of the

report). Stability of test material in ground feed at 4 °C was 4 days (page 1455 of the report). During
the conduct of the study, samples of feed were analyzed for test material concentration
approximately every six weeks. Food civen to the rats was changed daily during the first 2 study
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days, and every other day thereatfter, as stability of test material for 2 days in feed could be verified.
Homogeneity of test material in feed was checked using samples from the5, 20, and 320ppm dose
levels taken at the beginning of the study. Results (page 1453-1454 of the report) showed that for a
nominal dietary concentration of Sppm, actual concentrations of test material ranged from 79-89% of
nominal. For a nominal dietary concentration of 20ppm, actual concentrations ranged from 95-106%

of nominal. At a nominal dietary concentration of 320ppm, actual concentrations ranged from 95-
99% of nominal. C

TABLE 1
Analysis of Test Diet Samples?

Dazomet found (ppm)

Study Week (approx.) SppmP 20ppm 80ppm 320ppm
0 - 16.7 69.1 299
6 - 17.3 765 . 289
11 4.1 17.0 68.8 292
16 4.4 17.5 69.2 303
28 4.4 17.0 68.1 290
53 , 4.2 19.4 8.0 307
78 4.8 16.0 65.3 299
104 45 17.8 72.4 294

Qdata from pages 1457-1475 of report

bsamplees from the Sppm dose group were not sent for analysis during the first
five weeks of the study. No reason was stated for this omission.

Dietary concentrations of dazomet ranged from 4.1-4.8 ppm in the 5 ppm dose group, from 16.0-
19.4 ppm in the 20 ppm dose group, and from 65.3-76.5 ppm in the 80 ppm dose group. In large
part, dietary concenftrations of test arficle at all dbse levels were not within 10% of nominal
concentrations. For the sampling times listed above, the average dietary concentration at 5ppm was
12% below nominal, 14% below nominal at 20ppm, and 13% below nominal at 80ppm. Thus, the
average dose level at these doses would be 4.4ppm , 17.2ppm , and 69.6ppm , respectively.

D. Animal Husbandry

One hundred male and 100 female rats were used in this study. Rats were free from any signs of
disease upon receipt. Rats were acclimated to the laboratory environment for 8 days prior to test
article administration. ,

Rats were housed singly during test article administration in type DK Ill stainless steel wire mesh
cages (Becker and Co., FRG). Rats were assigned to the various test groups 1 day prior to study
initiation according to random allocation based upon body weight. All rats had free access to food

42
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(Kliba 343 rat/mouse/hamster maintenance diet) and drinking water during acclimation and test

article administration. Rats were housed in temperature (20-24 OC) and humidity (30-70%)
controlled rooms.

One day prior to study initiation, each rat was randomly assigned by computerized random number
generation to the various reatment groups as outlined below:

No. of rats (animal #’s)

Group # Dose Level (ppm) male femaie
0 0 20 (1-20) 20 (101-120)
1 5 20 (21-40) 20 (121-140)
2 . 20 20 (41-60) 20 (141-160)
3 80 20 (61-80) 20 (161-180)
4 320 20 (81-100) 20 (181-200)

E. Statistical Analysis

From page 41 of the registrant’s report: “The statistical evaluation and calculation of the data was
carried out on the computer systems of the Department of Toxicology (Dr. H.D. Hoffmann,
responsible).” A copy of statistical procedures employed is attached.
F. Compliance

A signed data confidentiality claim statement was provided.

A signed statement of GLP compliance was provided. This study was conducted according to
OECD, guidelines.

A signed statement of quality assurance was provided.

a signed statement of EPA flagging criteria was provided.

Il. OBSERVATIONS AND RESULTS
A. Mortality

All rats were observed for moribundity and mortality twice daily during weekdays, and once daily
on weekends during the course of the study.
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Cumulative mortality in male and female rats is summarized in the following Table:

TABLE 1

Cumulative Mortality in Rats Given Dazomet in the Diet
for 24 Months 2

Week of Males Females

Study, g9 s 20 & 320 g 3 20 8 320
1 0P o0) o)  O0)  0(0) 0(0) 0(0) 0(0) O0)  0(0)
13 00) O(0) O(0) 0(®  0(0) 0(0) ©0(0) 0(0) 0(0)  0(0)
26 1) ©&0) 0O) 1(5) 00 00O 0O) 00O 00 KO
52 20100 o0 0O 1S 00O 0O 00 00) 00)  0(0)
78 3(15) 1(5) O(0) 5(25) 0(0) 0(0) 2(10) O(0) 0(0)  0(0)
91 420) (15 3(15)° 6(30) 0(0)  1(5) &i5) 115 2100 (5
104 5(25) .8(40) 7(35) 9(45) 4(20) 5(25) 6(30) 3(15) 8(40)  3(15)

2data taken from pages 119-120 of registrant report.

Peumulative mortality {percent mortality). Data for week 1 of the study not specifically
provided, but survival assumed to be 100%, as survival was 100% up to week 13 (page
1097 of the report).

Survival did not appear to be affected in reated groups of rats of either sex in comparison to
concurrent controls.

B. Body Weights

Body weights of all rats were determined once a week for the first 3 months of the study, and at
monthly intervals thereafter. Body weight change was recorded as the difference between body
weight on the day of weighing and body weight on day 0 of the study. Group mean body weights at
selected times are presented in Table 2

[N
oo
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TABLE 2
Group Mean Baody Weights in Male and Female Rats Given Dazomet
in the Diet for 104 Weeks @

Week of Males (Q) Females (g)

Study 0 S 2 80 320 0 S 20 &0 320
0 183.4 1819 1806 1810 1819 1465 1456 1445 1446  146.0
2 2706 2680 2651 2695 261.0 187.8 183.0 180.8 1827 1748°

13 461.8 4588 4563  466.0 4375 2609 2686 2669 2711 255.9
53 6423 6753 6537 6617 617.3 3242 3318 3343 3385 3036

104 7598 8473 7067 7414 669.7 400.7 4107 4213 4112 3686

2data taken from Tables 011-020 and 022-025, pages 77-86 of the report.
Bp <0.05 vs control; Sp <0.01 vs control

Group mean body weight in male rats of the 320ppm dose group was slightly depressed (approoc
4%) in comparison to controls for most of the study. Terminal group mean body weight in male rats
from the 320ppm dose group (669.7+80.7qQ) was, however, decreased by 12% in comparison to
contrals at the end of the study (759.8:108.3). In female rats of the 320ppm dose group, group
mean body weight was decreased vs control by 7-8% from days 14-63 of the study, and this
decrease was noted as statistically significant by the registrant (pages 82-83 of the report).
However, no statistically significant differences in group mean body weight were observed at any
time subsequent to this observation. Terminal body weight in female rats of the 320ppm dose group
(368.6 + 49.3) was decreased by 8% in comparison to concurrent controls (400.7+64.9).

Changes in group mean body weight gain are summarized below for the 104 week study pericd
(Table 3):
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TABLE 3
Group Mean Body Weight Gain in Male and Female Rats Given Dazomet
in the Diet for 104 Weeks 2

Week of Males (ppm) Females (ppm)
Study. o 5 20 €0 320 Qo s 20 80 320
Body weight
week 0(g) 1834 1819 1806  181.0 1819 1465 1456 1445 1446 1460
Weight gain

ams):
0-13 278.4 2768 2758 2849 2556 123.4 12331 1224 1265 1099
%control - 99 99 102 91 - 100 99 102 89
0-53 4593 4934 4731 4814 4353 177.7 1863  189.8 1938 157.6
%control - 107 103 104 94 - 104 106 109 &8
0-104 5766 6647 526.4 563.5  488.1 2547 2646 2768 2669 2225
% control - 115 a1 97 85 - 103 108 104 87

2data calculated from Tables 021-030, pages 87-96 of the report.
b b <0.05 vs control; Sp < 0.01 vs control.

Group mean body weight gain in male rats was primarily decreased at the 320ppm dose level,
where weight gain was decreased approximately 9% in this dose group compared to controls an
day 91 of the study. Overall weight gain in male rats rom the 320ppm dose group was decreased
by 15% in comparison to control rats, but this difference was not identified as statistically significant.

. Other dose groups did not appear to be affected in any significant manner. In female rats from th=

320ppm dose group, body weight gain from days 14-63 of the study was significantly deareased in
comparison to control female rats, a reflection of decreased group mean absolute body weights
during this period. This decrease in body weight gain averaged between 15-30% for study days 14-
63. Subsequent to this, weight gain in female rats from the 320ppm dose group was approximazely
12% less than in control rats. Overall weight gain in female rats from the 320ppm dose group was
13% less than in control rats. Other dose groups did not appear to be affected

d¢
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C. Food Consumption and Efficiency

Food consumption was calculated for each rat once a week for the first 3 months of the study, and
at monthly intervals thereafter. Food efficiency was calculated using the following formula:

BWy-BXyy  x100

FAxy
BWx.y = mean body weight at weighing prior to day x
BWy = body weight on day x
FA = food consumption from day x-y to day x

y = interval in days between weighings

Group mean food consumption at selected time points is summarized in the following table (Table
4): "

TABLE 4

Group Mean Food Consumption in Male and Female Rats Given Dazomet
in_the Diet for 104 Weeks 2

Food consumption (g/rat/day)

Week of Males (g) Females (g)

Study Q 5 20 80 320 o 5 20 80 320
1 26.0 263 262 264 25.2 182 180 17.9 19.3 180
13 240 27.0° 26.7¢ 26.7¢ 245 15.9 18.4° 17.8P 193¢ 188c
53 266 291 290 288 29.0 196 223Pb 229b 233¢ 20g
104 275 316 262 34.3° 288 21.4 239 2572 256 225

2data taken from Tables 001-010, pages 67-76 of the report.

47
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Food consumption in male rats from the 5, 20, and 80ppm dose groups was increased by 12, 11,
and 10% at week 13 of the study ( p < 0.01), while food consumption in female rats fom the 5, 20, .
80, and 320ppm dose groups was increased by 15, 11, 21, and 18% in comparison to controls ( p <
0.01). At week 53 of the study, food consumption in female rats was observed to be significantly
increased in the 5, 20, and 80ppm dose groups by 13, 16, and 18%. No increase in food
consumption was observed in male rats at this ime point. At week 104 of the study, food
consumption in male rats was slightly increased at all doses except the 80ppm dose, where a
significant increase of 24% was observed. In female rats, food consumption at 104 weeks was.
increased significantly (20%) only at the 20ppm dose, with a slight increase observed at other
doses.

Group mean food efficiency at selected times is presented in the following table (Table 5)

TABLE S

Group Mean Food Efficiency in Male and Female Rats Given Dazomet
in the Diet for 104 Weeks 2

Food efficiency (b.w. gain/food consumed)

Week of Males (g) Females (g)
Study Q 5 20 8 320 4] 5 20 80 320
1 23.8 237 233 24.6 22.0 16.2 15.2 16.0 15.3 12.3¢
7 10.3 94 8.3 10.1 8.5 7.4 55 6.3 5.5 6.9
13 4.3 3.0 2.6 2.5 1.2¢ -0.1 041 1.3 -0.1 © 0.2
1-13d 116 11.3 112 11.5 10.7 72 6.8 6.9 6.7 6.1

2data taken from Tables 031-032 and 036-037, pages 97-98 and 102-103 of the report.
bp < 0.05 vs control; Sp < 0.01 vs control.
dealculated from group mean food efficiency for weeks 1-13.

Food efficiency in female rats was significanily decreased by 25% at the 320ppm dose level during
week 1 of the study. No other changes were observed at this time point. At week 13, the only '
change observed was in maie rats from the 320ppm dose group, where food efficiency was
decreased by 72% compared to control. Although significant changes occurred during weeks 1-13
of the study in both sexes, overall food efficiency (weeks 1-13 inclusive) was not significantly
affected in male rats, but a 16% decrease in overall food efficiency was observed in female rats rom
the 320ppm dose group.
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D. Intake of Dazomet

Intake of test article (mg/kg) was calculated at the same time at which food consumption was
determined, using the following farmula:

FA x D
BWy

FA = mean food consumption from day x-y to day x
D = dose in ppm

BWy = body weight on day x

The group mean intake of Dazomet for male and fer..ale rats over the course of the study is
summarized in the following table, with carrection for actual amounts of test chemical intake as
shown by analysis of test article concenfration in food (12%, 14%, 13%, and 8% below nominal for
the 5, 20, 80, and 320ppm dose levels, respectively):

TABLE 6
Group Mean Dietary Intake of Dazomet in Male and Female Rats Over 104 Weeks 2

Average Intake (weeks 0-104)

Dose {mg/kg/day)
Group {ppm) males females
0 0 0
5 0.23 0.29
20 0.94 1.1S
80 3.81 5.09

320 16.36 21.54

2data taken from Tables 041-050, pages 107-116 of registrant report.

It is noted that group mean intake of test article was 26-33% higher in female rats across all dose
groups in comparison to male rats.
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E. Clinical Signs and Pathology

Rats were individually monitored for signs of toxicity and pharmacologic effects once each day.
Inspection and palpation were performed once a week in addition.

A summary of clinical observations for male and female rats (Tables 051-052, pages 117-118) was
provided. There were no apparent observations which could be considered test article related, with
the possible exception of increased incidence of palpable masses in male rats from the 80ppm
dose group, and female rats rom the 20 and 80ppm dose groups.

F. Ophthalmological Examination

Eyes in male and female rats from the 0 and 320ppm dose groups were examined prior to study
initiation and after 24 months using a Heine Focalux hand-held slit lamp.

Results of these examinations (F igures 4.2.6.1 and 4.2.6.2, pages 50-51 of the report) showed no
differences between treated and control rats of either sex.

G. Clinical Chemistry

a) Hematology

Blood was obtained from the refroorbital venous plexus for hematologic analysis from non-fasted
rats. Collection and analysis of samples was conducted in random sequence (with the exception of
differential blood count and reticulocyte measurement) at days 91-92, 183-184, 372-373, 554-555,
and 722-723 after the start of test article administration. The following CHECKED parameters were
measured using a particle counter (Coulter S Plus model, FRG):

_X total leucocyte count* _-_ total plasma protein®

_x _erythrocyte count* _X_ leukocyte differential*
_x_ hemoglobin* _X__mean corpuscular HGB
_X _hematocrit” _X mean corpusc. HGB conc.
_x _platelet count _X_mean corpusc. volume
_=_ packed cell volume _x_thromboplastin ime

_=-_ activated partial thromboplastin time
*EPA guideline requirement “" not examined

Leukocyte differential and reticulocytes were measured using an automatic differential system
(Hematrak 480 model, FRG) or visually. Thromboplastin time was measured using a ball
coagulometer (Amelung KC 10 model, FRG).
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Significant changes in hematology occurring in male and female rats over the course of this study is
summarized below (Table 7). It is noted that there were no apparent hematologic changes in male
rats considered treatment-related over the course of this study. Thus, summary is made below far
female rats only. '

TABLE 7
Hematologic Alterations in Female Rats

from 104 Week Dietary Administration of Dazomet®

Dose Croups
females (ppm)
0 5 20 80 320

Hb-DAY 92 9.03:0.40 8.88:0.35 9.06+0.41 8.77+0.31 8.4940.36¢

(mmol/L)

DAY 184 9.12+0.33 8.97+0.47 9.11:0.25 9.07+£0.30 8.56:0.38¢
DAY 373 8.83:0.40 8.761£0.23 8.77:0.48 8.72+0.48 8.3840.36C
DAY 555 8.361+0.53 8.29:0.22 8.38+0.61 8.26+0.31 7.99:&0.38b
DAY 723 8.5220.82 8.30:1.82 8.22:0.63 8.18+0.61 7.96+£0.95

RBC-DAY 92 .

(tera/l) 7.88+0.42 7.63+0.42 7.76+0.44 7.53+0.30P 7.29+0.38¢
DAY 184 8.52:0.38 8.35:0.53 8.41+0.23 8.38+0.33 7.94.0.44
DAY 373 7.7920.43 7.77+0.31 7.70£0.40 7.70£0.48 7.32:0.31¢
DAY 555 7.24+0.46 7.1 ;1*0.21 7.07+0.39 7.11£0.35 6.8910.34¢
DAY 723 7.12£0.77 6.57+1.10 6.86+0.68 6.88:0.64 6.58+0.99
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Table 7, cont.

Dose Groups

females (ppm)
0 ) 20 80 320

HCT-DAY 92 0.381:0.02 0.371£0.02 0.3810.022 0.368+0.015 0.35810.02¢
{fmel)
DAY 184 0.415:0.02 0.409:0.024 0.41420.013 0.412£0.012 0.390+0.022¢

DAY 373 0.382:0.02 0.38040.013  0.380+0.021 0.37810.021 0.362+0.017°

PLT- DAY 92 9854130 9734102 969131 102682 1061494
(giga/l)
DAY 184 973473 - 9404250 1018+109 11071210 1105+110b
DAY 373 948495 9834140 9774140 1051£134€  1071+102°€
DAY 555 950:81 9984177 9814108 1055:12482  1073183€

Adata taken from Tables 060-064, 126-130 of the report.
abbreviations used: Hb, hemoglobin; RBC, red blood cells; HCT, hematoarit; PLT, platelets

As shown above, significant decreases in plasma hemoglobin, red blood cells, and hematocrit were
observed in female rats from the 80 and 320ppm dose groups over the course of this study. The
most consistent effects were observed at the 320ppm dose level, where decreases in hemoglobin of
between 5-6%, decreases in red blood cells of between 5-12%, and decreases in hematocrit of
between 5-6% were observed during the course of the study. These decreases were found to be
statistically significant in most cases. Platelets, in contrast, demonstrated an increase of between 7-
13% for the duration of the study, also statistically significant over the course of the study. The
significant changes observed in hematologic values for female rats as compared to males may be
based upon the increased percentage intake of test article experienced by females in this study.

While the above changes are indicative of anemia, the registrant stated (page 55) that such
process is likely a mild one, based upon the lack of changes in red blood cell characteristics and e
lack of an increase in reticulocytes. Changes in platelet count in the 80 and 320ppm dose group ci
females is considered a treatmentrelated effect by the registrant (page 55).
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The following CHECKED parameters were measured at the same times as stated above for
hematological deteminations:

_X_ glucose*
x albumin*

_x_ globulin (calculated)

_X_ creatinine*

_X_ total bilirubin*
_-_ direct bilirubin
_-_indirect bilirubin
_X_ urea nitrogen*
_X_ total protein*
_-_ uric acid

_X_ calcium*
_X_ phosphate*
_X_ sodium*

_X_ potassium*
_-_phosphorous

*EPA guideline requirement

_X_AST(SGPT)*
_X_ALT(SGOT)*
_Xx_alkaline phosphatase
_X_ serum cholinesterase
- lactate dehydrogenase

_-_ sorbitol dehydrogenase
_-_gamma glutamyl trans-

peptidase

_X_ triglycerides

x cholesterol

_Xx_ chloride*

= . not examined

Clinical chemistry parameters were determined using an automatic analyzer (Hitachi 737).
In addition tc the above, serum triiodothyronine (T3) and thyroxine (T4) were also measured on

study day 372-373 only using a photometer.

Significant observations made for blood proteins during the course of this study are summarized in
the following table (Table 8). Itis to be noted that female rats appeared to show more numerous
changes than males, similar to that observed for hematologic changes as a result of test article

administration.
TABLE 8
Changes in Blood Proteins in Male and Female Rats from
104 Week Dietary Administration of Dazomet@
Dose Groups
males (ppm) females (ppm)
0 5 20 80 320 0 5 20 80 320

protein-Day 91- 62.64t 61.57 61.7%  61.45%  59.62+ 65.47+ 62.67+ 6552+ 5990t 5763t
92 (g/L) 3.08 4.42 2.81 3.62 3.08 4.60 474 3.88 347¢ s518°
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Table 8, cont.
males (ppm) fernales m
0 5 20 80 320 0 S 20 80 320
protein-Day 66.43 6585 6658 66.87t 64.41% 7467 7540 7545 718  68.66+
372-373 4.44 4.10 450 3.26 2.40 4.77 5.90 4.15 5.49 441°¢
protein-Day 65.3€. 64.74F 64.83t 63.90t 63.6'% 7272+ 7329+ 7133 69.1%  68.99+
554-555 3.63 5.66 424 3.01 2.03 5.05 3.15 5.56 4.41 4.80 -
albumin- 3968t  39.14 39.33t 39.12+  38.64t 4371 4268t 44158 4092t 39.97+
Day91-92 235 2.31 2.46 222 2.47 2.75 2.95 2.65 1.82¢ 3.08°€
(Q/L)
albumin-Day 37.6a+ 37.3%  37.79¢ 37.24+ 37.5&t 4482+ 4572+ 45.78t 43.68 41.74t
372-373 1.83 2.25 2.43 2.63 1.61 288 3.45 2.81 3.51 2.15¢
globulins-  22.98+ 2243t 2244t 2232+ 2088+ 2176 199+ 2137 1898 17.72¢
Day91-92 3.10 3.71 2.61 3.37 3.64 2.77 258 1.84 213¢ 251C
(/L)
globulins 29.61t 3048+  29.32% 3060t 2779 28.39 27.99+ 2825 26.84t 25.95¢
Day183-184 256 2.73 1.86 2.70 1.69 2.27 1.83 2.05 1.98 271 ¢
globulins 29.00+ 2852+ 2877 29.63+  26.84+ 29.85+ 29.68t 20.66 28.21+ 2692+
Day372-373 3.80 3.31 288 2.78 1.97 254 444 3.01 2.62 3290

ddata taken from Tables 140-154, pages 206-220 of the report.
B p <0.05 vs control; €p <0.01 vs cortrol.

Female rats experienced significant decreases in serum total protein, aibumin, and globulins over
the course of this study, while changes in blood proteins in male rats were not significantly aitered at
any dose of test article. On day 91-92 of the study, serum total protein in female rats was decreased
8.5 and 11% at the 80 and 320ppm dose levels vs control. A similar decrease of 8% was also
cbserved on day 372-373 for female rats in the 320ppm dose group. Although a significant
decrease was observed at day 554-555 for serum total protein in female rats, this decrease was

¢!
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small {5%).

Serum albumin showed a decrease of 6 and 8.5% in female rats from the 80 and 320ppm dose
groups on day 91-92. Serum globulins were decreased in female rats on day 91-92 by 13 and 18%
in the 80 and 320ppm dose groups, and by 8 and 10% in the 320ppm dose group on study days
183-184 and 372-373, respectively.

Changes in serum cholesteroi in male rats and changes in blood urea and creatinine in female rat:
is summarized below (Table 9):

TABLE 9
Changes in Cholesterol in Male Rats and Changes in

Urea and Creatinine in Female Rats 104 Week Dietary Administration of Dazomet?

Males (ppm)

0 5 20 80 320
cholesterol
{mmol/)
Day 183 2.32+0.41 2.55:0.49 2.59+0.55 2.80+0.53P 2.94+0.39¢
Day 372 2.8840.46 3.21£1.27 3.05+0.76 3.62:1.86 3.49:0.59
Day 554 3.32+0.50 3.91:1.29 3.84+1.20 3.63+:0.60 4.03+0.91
Day 722 3.88:1).70 5.15x1 .70b 4.99+1.61 4.11+1.06 4.80+0.87

Females (ppm}

L S 20 80 320
creatinine
(Lmold)
Day 92 56.7318.31 52.66+5.19 54.06 +4.96 50.89+4.60¢ 50.02+4.97¢
Day 373 53.02+5.73 53.86+3.92 53.18:4.73 51.82:4.76 49.0314.01b
Day 723 49.70+3.93 47.21+£3.96  45.96.2.89D 46.92+5.43  45.2113.08¢
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Table 8, cont.
Eemales (ppm)
o S 20 80 320
urea
(mmolA)
e Day 373 6.79+0.85 5.89:0.8D 5.93+1.08 5.9211.21 5.39+1.40¢
Day 555 7.18+1.06 6.23+0.86¢ 6.72:0.81 6.43+1.180  6.3620.71P

Day 723 7465168 6.3621.170 6.16:0.58C  6.64s1.31  6.25:0.64P

2data taken from Tables 140-154, pages 206-220 of the report.
b p <0.05 vs control; €p < 0.01 vs control.

On day 91, serum cholesterol was increased 20 ( p < 0.05) and 26% (p < 0.01) in male rats fom
the 80 and 320ppm dose groups. Although not found statistically significant, increases of between
20-32% were observed in cholesterol in male rats from the 320ppm dose group on days 372, 554,
and 722. )

In female rats, cholesterol was significantly affected only on day 184, where an increase of 24%
was observed in rats from the 320ppm dose group. However, serum urea and creatinine were
significantly decreased on study days 92, 373, and 723 for creatinine and days 373, 555, and 723
for urea. Decreases in creatinine were between 7-10% at the 320ppm dose level, while decreases
in urea were 11-20% at the 320ppm dose level. Significant decreases in urea were also cbserved
at the 5 and 80ppm dose level on days 555 and 723, indicating that ine eftect observed at the
320ppm dose level on day 373 might be affecting rats at the lower doses later in the study.

Other instances of changes in dlinical chemistry which occurred during this study were: A
significant (38 and 50%) increase in bilirubin levels in female rats at the 320ppm dose level on
study days 373 and 555; a significant decrease in triglycerides of 30 and 40% at the 8C and
320ppm dose levels in female rats on study day 92.

c) Enzymes

in male rats, an apparent doserelated decrease in serum alkaline phosphatase activity was
observed on day 91 of the study which became statistically significant at the 320ppm dose level,
where activity was decreased by 14% vs control. Serum cholinesterase was also decreased in a
dose-dependent manner on this study day, although no changes achieved statistical significance.
At subsequent measurement times, no significant changes in serum enzymes were observed in
male rats.

In female rats, serum cholinesterase was decreased on day 92 in the 80ppm dose group and on
days 92, 184, and 373 in the 320ppm dose group. At 92 days, activity in rats from the 80ppm dose
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group was decreased by 14% (p < 0.05), while activity in rats from the 320ppm dose group was
decreased by 35% (p < 0.01). Activity of cholinesterase at 184 days was decreased 27% vs control
in the 320ppm dose group (p < 0.01), and decreased 28% vs contol in the 320ppm dose group on
day 373. On day 373, activity of alkaline phosphatase was decreased 18 and 20% ( p < 0.05) in
female rats from the 80 and 320ppm dose groups, respectively. No significant changes were
observed in enzyme activity on measurement days 555 and 723 in female rats.

H. Urinalysis: (Tables 157-166, pages 223-232 of the report; keys on pages 412-413)

Urine was collected overnight from surviving rats on study days 85-86, 176-177, 365-366, 547-
548, and 715-716. The following parameters were measured:

_- appearance _x_ glucose

_=_volume _x_pH

_-_specific gravity - _x_ bilirubin

_X_ protein _x_ urobilinogen
_X_ketone ) _X_ nifrite

_x_ blood _-_ color

x_ sediment _-_total reducing substances

Urine constituents were measured semi-quantitatively using test strips (Combur-9-test RL,
Boehringer, FRG) and a reflection photometer (Urotron BL9 model). At the 85-86 day collection
point, a Clini-Tek (AMES, FRG) reflection photometer was used. Sediment was evaluated
microscopically.

No significant effects of test article treatment were reported upon analysis of urine from male and
female rats at all dose levels.

I. Organ Weights

The weight of the liver, kidneys, adrenal glands, brain, and testes was determined in all rats killed
on schedule.

Absolute and relative organ weight data were summarized by the registrant on pages 995-998. In
male rats, the absolute weight of the kidneys was significantly decreased in the 320ppm dose groug
vs control, rom 4.2610.41g to 3.84+0.39g, a decrease of 10% (p < 0.05). No other changes in
absoclute organ weight were observed in male rats. In female rats, a similar decrease in absolute
kidney weight was observed, from 2.88+0.43g in controls to 2.46+0.21 g in the 320ppm dose group
a decrease of 14% (p < 0.05). No other organ weights were significantly affected in female rats.

The relative weight of the brain and liver were significantly increased in male rats from the
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320ppm dose group. Relative brain weight increased from 0.30+0.05g in control males to
0.34+0.05g in males fom the 320ppm dose group, an increase of 13% (p < 0.05). Relative liver
weight increased from 2.73:0.31 in contol males to 3.48+0.38 in males from the 320ppm dose
group, an increase of 27% (p < 0.05). No changes in relative organ weights were observed in

female rats at study termination.

J. Macroscopic Observations

All rats surviving to the end of the study as well as those dying or killed during the study were kiiled
by decapitation under carbon dioxide anesthesia. All organs were examined
and all macroscopic findings recorded at necropsy.

Summaries of maaroscopic findings are presented in tabular form on pages 1001-1030.
Examination of these data shows that in male rats, lung foci (1 in the Sppm dose group, 3 in the
20ppm dose group, and 4 in the 320ppm dose group) were increased, as was refraction of the
kidney (observed in 3 rats from the 320ppm dose group only) and masses in the pituitary (incidence
in the 0, 5, 20, 80, and 320ppm dose groups: 2, 4, 6, 5, and 6 rats).

In female rats, masses in the ovaries were increased in incidence in rats fom the 5 and 320ppm
dose groups (3 rats and 5 rats respectively, vs 1 rat in control). In addition, adrenal masses were
increased in ncidence in rats from the 20, 80, and 320ppm dose groups (4, 2, and 3 rats
respectively, vs 0 ratts in control group) as was cysts in the liver (0 in control rats, and 2, 3, 2, and 4
in the 5, 20, 80, and 320ppm dose groups, respectively).

K. Microscopic Observations
The following tissuwes were removed and preserved in 4% formaldehyde solution (page 974) :

Digestive Respwator ; Urogenital

= tongue _X_Ttachea" _X_kidneys*

_x_ salivary glands* _X_lungs* _Xx_ urinary bladder*
_X esophagus”® _- _nasal cavity _x testes®
_x_stomach” _x_epididymides*
_x_ duodenum* Cardiovascular _X_ seminal vesicle*
_X  jejunum* _x_ aorta* _X prostate

_X_ ileum® _X_heart* _X_ovaries”

_X cecum* _x_bone marrow* _X_ uterus®

_x_ colon* _ _x_lymph nodes” _-_vagina
_-_rectum"* _x_spleen*

_x_ liver* _x_thymus*

_X _pancreas”
_X_gall bladder*




IRRCIRCIEE i TE SR

C g

00873¢

21 0of 24
{cont.)

Neurologic Glandular er
_X_brain* ' _x _adrenais” _x_bone (femur)*
_x _ peripheral nerve* = lacrimal gland _X_ skeletal
_x_ spinal cord (3 levels)* _X mammary gland”® muscle*
_X_ pituitary”® _x_ parathyroids” _X_sKin*
_x_ eyes" _x_ thyrcids® _x_all gross

lesions*
*CECD guideline requirement “-" not examined

Tissues listed above were frimmed, processed, and embedded in paraffin wax. Hematoxylin and
eosin stain was applied to sections of all tissues from rats in control and high dose groups, and to
tissues from rats in the low and mid dose groups that died or were killed in extremis. The remaimder
of rats in the low and mid dose groups received microscopic examination of only the lungs, liver,
spleen, kidneys, and all gross lesions.

in addition to H & E stain, fozen sections of the liver of all rats was stamed with oil red O, for
detection of fat, and the spleen stained additionally with Prussian blue for detection of ron.

1) Neoplastic Observations

Data on necoplastic iesions were provided in several formats by the registrant. In one format, data
from all rats were presented (pages 1046-1053); in others, data were divided into lesions observed
only in those rats surviving to study termination (pages 1054-1061) and lesions observed in thase
rats killed during the study (pages 1062-1069). A general evaluation of rats with neoplasms was

.provided (pages 1072-1080) as well as a listing of neoplasms and metastases according to animai

number (pages 1081-1096). Review of these data indicated that in large part, there did not appear
to be any significant effects of test article administration on neoplastic development in male or
female rats. This is shgh‘dy in contrast to the results observed from study # 70C0318/8584, in which
an apparent increase in the incidence of malignant lymphoma in male rats dosed at 80ppm and
mammary gland fibroadenoma and adenocarcinoma in female rats dosed at 80ppm was observed.

2) Non-Neoplastic Observations

Data provided by the registrant on non-necplastic lesions (beginning on page 1032) in this study
were given in a similar format as that for neoplastic lesions (see above, neoplastic observations).

The registrant stated (page 979 of the report) that non-neoplastic lesions between control and
treated rats were not remarkable, with the following exceptions:

a) hepatocellular fat deposition (zone 1): observed in 13/20 female control rats and 20/20
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female high dose rats (incidence in 5, 20, and 80ppm dose levels was 11/20, 13/20, and 12/2Q,
respectively). Note : the incidence of this lesion in control rats was higher than that found in costrol
rats from study 70C0318/8584.

b) hepatocellular  vacuolation: observed in female rats with zero incidence except at the
320ppm dose level, where the incidence was 5/20 rats.

c) altered cell foci: observed in female rats with the following incidence (3/20 in controls; /20
at the Sppm dose level; 3/20 at the 20 and 80ppm dose levels; 7/20 at the 320ppm dose level).

It is to be noted that the non-neoplastic lesions noted in this study are those also noted in sty #
70C0318/8584.

fil. DISCUSSION

In the present study, male and female rats were administered dazomet in the diet for 104 weeks at
levels of 0, Sppm (0.23 mg/kg/day males; 0.23 mgkg/day females), 20ppm (0.94 mg/kg/day males;
1.19 mgkg/day females), 80 ppm (3.81 mg/kg/day males; 5.09 mgkg/day females), and 320 ppm
{16.36 mg/kg/day males; 21.54 mg/kg/day females) in order to determine the toxic effects from
chronic administration of this chemical. Neoplastic and non-neoplastic lesions resulting fom
administration of dazomet were also assessed at study termination. Rats were monitared for
treatment related effects on mortality, body weight gain, food consumption, palpable masses, and
dlinical signs of toxicity. Measurements for alterations in hematology, clinical chemistry, and urinary
constituents were made periodically during the study.

No significant effects on mortality were observed fom administration of dazomet in this study m
male or female rats. Significant signs of clinical toxicity were not apparent at any dose level over the
course of this study. However, body weight and body weight gain were affected in both male and
female rats, primarily at the 320ppm dose level. Group mean body weight in male rats fom the
320ppm dose group was decreased slightly (4%) during the whole study, but terminal body wesight
was found to be 13% below the control value. In female rats from the 320ppm dose group, graup
mean body weight was decreased 7-8% from days 14-63 of the study, but recovered to levels close
to the controls. Terminal body weight in female rats from the 320ppm dose group was decreasd by
9% compared to controls at study termination. Group mean body weight gain for weeks 0-13 of the
study was decreased 9% in male rats and 11% in female rats from the 320ppm dose group. Oweral!
group mean body weight gain (weeks 0-104 of the study) was decreased 16% in male rats and 13%
in female rats from the 320ppm dose group.

Food consumption was not decreased in either male or female rats at any dose level during this
study. In fact, significant increases in food consumption were observed in male rats from the 5, 20,
and 80ppm dose groups at week 13, and in female rats from all dose groups at week 13 of the
study. Overall food efficiency for weeks 1-13 of the study was not significantly affected in male rats,
but a 16% decrease in overall food efficiency was observed in female rats from the 320ppm dose
goup. Itis to be noted that intake of dazomet was greater in female rats by 26-33% than male rats

" at all dose levels tested (Table 6, page 11 of DER). This greater intake could explain the apparent

greater sensitivity of female rats to the toxic effects of dazomet administration.
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Hematologic effects were observed to a large extent in female rats from the 80 and 320ppm dose
groups over the course of this study, and included significant decreases in red blood cells,
hemoglobin, and hematocrit. In conjunction with this, a significant increase in platelets was
observed at the 80 and 320ppm dose groups over the course of the study. This platelet increase
was also observed in male rats over the duration of the study, but was not statistically significant.
These hematologic changes are indicative of an anemic process, and the greater hematologic
effects observed in female rats is likely a reflection of greater test article intake in this sex.

Similar to that observed in the subchronic rat study with dazomet (# 30C0318/8544), significart
decreases in serum albumin, total protein, and globulins were observed in female rats at the 8¢ and
320ppm dose groups. The registrant stated (page 54 of the report) that these decreases, along 'mith
the decreased triglyceride also observed in female rats is related to liver toxicity of dazomet,
although no specific pathology was identified in the present study to support this claim.
Nonetheless, the changes in blood proteins-and riglycerides are regarded as rreatment related,
possibly related to unspecified liver toxicity. Changes in serum urea and creatinine, aithough
significantly decreased in female rats over the course of the study, were not regarded as freatment
related, although this may also be related to apparent liver toxicity. Male rats did not show such
extensive afterations in serum chemistry over the course of this study, with the exception of a
significant increase in serum cholesterol of between 20-32%.

Changes in enzyme activities measured in serum were observed in both male and female rats,
but effects in female rats were more lasting. Males showed a decreased alkaline phosphatase
activity of 14% in the 320ppm dose group on day 91, as well as a similar decrease in cholinesterase
activity. However, no changes were observed subsequent to this tme in male rats. Female rats m
contrast showed significant (14-28%) decreases in serum <holinesterase rom days 92-373 of tthe
study at the 80 and 320ppm dose levels. The significance of this is unclear, since no dinical sians
related to cholinergic toxicity were observed in female rats.

The incidence of foci in lungs, refraction of the kidneys, and pituitary masses of male rats was
slightly increased at the 320ppm dose level in comparison to controls, as was the incidence of
ovarian and adrenal masses and cysts in the liver in female rats at this same dose. These effecs
may be considered treatment reiated, but preclude definite association with test article
administration, as the increases are not dramatic.

There was no significant effect of test article administration on tumor formation in male and
female rats at any dose tested in this study. This resultis in slight contrat to results obtained frcen the
rat carcinogenicity study with dazomet, in which an apparent increase in the number of male amd
female rats at the 80ppm dose level with malignant lymphoma, and an increase in the number of
female rats with mammary gland fibroadenoma and adenocarcinoma at the 80ppm dose level was
noted. However, as the differences were not statistically significant in the carcinogenicty study. they
may represent variation in these tumor types within this strain of rat from this laboratory.

Certain non-neoplastic lesions were found to be increased in treated male and female rats.
Specitically, diffuse hepatocellular fat deposition and hepatocellular vacuolation were observed in
increased incidence in female rats in the 320ppm dose group in comparison to control. In addimon,
altered cell foci were observed in increased incidence in female rats from the 320ppm dose goup.
These findings corroborate those observed in the carcinogenicity study with dazomet in rats,
although male rats in that study were also observed with liver fat deposition, in contrast to the
present study. These are considered test article related by the registrant and the reviewer.
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The following information is requested:

1) Explanation of the switch rom one type of refraction photometer to another during the study for
measurement of urinary constituents is requested.

IV. CONCLUSIONS

Technical Dazomet was administered to male and female rats in the diet for 104 weeks at doses o
0. S5ppm (0.23 mgkg/day males; 0.29 mg/kg/day females), 20ppm (0.94 mg/kg/day males; 1.19
mg/kg/day females), 80 ppm (3.81 mg/kg/day males; 5.09 mgkg/day females), and 320 ppm (16.36
mg/kg/day males; 21.54 mg/kg/day females) in order to determine the toxic effects from chronic
administration of this chemical. Reduced group mean body weight and body weight gain was
observed in male and female rats at the 320ppm dose level. Significant decreases in hematologic
parameters (red blood cells, hemoglobin, hematocrit) were observed in female rats at the 80 and
320ppm dose level, as were significant decreases in serum albumin, total protein, and globulims,
and a significant increase in platelets at 80 and 320ppm dazomet. Male rats showed slight
increases in platelets at the 320ppm dose level and a significant increase in serum cholesteral at
the 80 and 320ppm dose levels. Relative liver : body weight was also increased in male rats at the
320ppm dose level, but no significant organ weight increases were-observed in female rats.

The No Observed Effect Level (NOEL) = 20 ppm

The Lowest Observed Effect Level (LEL) = 80 ppm (decrease in serum albumin, globulins, total
rrotein, hemoglobin, hematocrit, and red blood cells in female rats; increased serum cholesterol in

male rats).

V. CLASSIFICATION
Core Guideline

This study satisfies the guideline requirements (83-2) for a chronic toxicity study in rats.
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Synonyms: tetrahydro-3,5-dimethyl-2 H-1,3,5-thiadiazine-2-thione
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Via the Diet Over 12 Months.
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Author(s): Dr. Hellwig
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Conclusions: Dazomet was administered to male and female beagle dogs at dose levels of 0,
15ppm (0.28 mg/kg/day, males; 0.35 mg/kg/day, females), S0ppm (1.05 mg/kg/day, males; 1.12

A
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mg/kg/day, females), and 150ppm (3.15 mg/kg/day, males; 3.50 mgkg/day, females). Toxicity n
female dogs was evident at SO and 150ppm dazomet, and included increased fiver : body weight

ratio, increased serum alanine aminotransferase, aspartate aminotansferase, and alkaline

phosphatase activities, decreased serum aibumin, discoloration of the liver parenchyma, increased
severity of iron positive pigment deposition in the liver, and chronic active hepatitis. Toxicity in male
dogs was limited to one dog at the 150ppm dose level, who showed decreased body weight gain

and similar signs as those mentioned above for female dogs.
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Systemic NOEL = 15 ppm (females); = S0 ppm (maies)
Systemic LEL = 50 ppm ( females; increased liver : body weight ratio)
= 150 ppm (males; decreased body weight gain; hematological effects)

Classiflcation: Core minimum

This study satisfies the guidedine requirements (%-1) for a chronic oral toxicity
study in dogs.




I. MATERIALS AND METHODS nna7 e
A. Test Material: Dazomet, test substance # 85/318

batch # 26-5297
average purity: 98.2% (page 22 of report)
description: solid

Structure:
CHa '\CE:HS
B. Vehide: dietary preparation
C. Test Animals: Species: beagle dog, male and female

Source: unclear; stated as “BASF breed” (page 23).

Age: approximately 7-9 months.

Weight (range): males, 9.4-12.0kg (mean: 10.7kg); females, 8.2-11.7kg
(mean: 9.6kg).

D. Animal Husbandry:
Twenty-four male and 24 female dogs were used in this study. Dogs were stated to be free from

any signs of disease when transferred from the breeding section. Vacanation for distemper,
hepatitis, leptospirosis, and parvovirus as well as deworming was perfermed at regular intervals.
Dogs were allowed 7 days acclimation to the laboratory environment before treatment. Dogs were

housed in pairs in kennels measuring approximately 9 m2 floor space. Lighting carespardea to the
natural day/night rhythm, and dogs had constant access to the outside p x.ioii of the ken  except
during feeding (one hour daily).

Food (dog maintenance KILBA laboratory diet) mixed with test substance was offered daily as
350g ground feed mixed with 350mi drinking water. Mixes were made immediately before feeding,
and the entre feeding procedure was completed within one hour. One dog was kept in the outsice
kennel and one dog in the inside kennel during feeding. When bowis were removed, food not eaten
was weighed and subtracted from the total food offered.

E. Experimental Design and Dosing:

Animals were assigned to pens according to a computer program designed to ensure
homogenous body weights among treatment groups.
Six dogs per sex per dose were used. Test groups included contol and the following dose

goups:




Group # Dose (ppm) Animal #s 0087
male female
0 0 2076, 1956, 15186, 196:6, 2406, 2426,
197:6, 2296, 1776 152:6, 1686, 222:6
1 15 211:6, 193:6, 1356, 186:6, 2386, 1546,
163:6, 205:6, 231:6 246:6, 190:6, 204:6
2 50 183:6, 209:6, 189:6, 162:6, 1886, 156:6,
2156, 1796, 2196 1666, 1726, 1746
3 150 149:6, 2036, 2016, 1506, 2346, 178:6,

1616, 1416, 225:6

4
i

200:6, 2066, 176:6

Dose selection for this study was based upon preliminary studies ot capsule and dietary
wdministraton to beagle dogs. Capsule administration at doses of 320 and 80 mg/kg resulted n
rank toxicity (unsteady gait and progressive weakness of the hindlimbs) and severe vomiting, wit
it a dose of 20 mg/kg few signs were observed. Dietary administration at doses of 12,000, 3,000.
ind 750ppm resuited in vomiting at all dose levels and considerable loss of body weight. Dogs ir
his first dietary study were returned to normal feed for 9 days and then used for a second test
eedir.g at doses of 200, 400, and 600ppm test material. At these doses, test material was
ipparently well tolerated by the dogs. Vomiting occurred only during the first 2 days of
idministration, and clinical signs consisted of changes in red cell courit at 600ppm, and in some
logs at 400ppm. Possible kidney dysfunction in the form of increased urea was observed in one
amale dog at 600ppm. In a subchronic toxicity study (# 87-0456-0001), dazomet administration :
avels of 25, 100, and 400/200ppm resulted in increased liver:body weight ratios and hemosider«
1 male and female dogs at the 400/200ppm dose level.

Based on these findings, 150ppm was selected as the high dose for the present study, and was
:xpected to result in toxic effects.

 Dietary Preparation_and Analysis:

Dazomet was incorporated into ground diet at the required concentrations by preparation of a
nix in which test substance was “intensely” mixed with a small portion of feed in a beaker using ¢
spatula. Premix was prepared from this by using a Bosch mixer. The premix was then adjusted to
he desired concentration with the appropriate amount of feed using a GEBR.LODIGE laboratory

nixer. Test diets were prepared twice each week , stored at 4 9C after mixing, and removed from
storage only shortly before preparation of the paste for consumption. it was not stated whether the
:oncentration of dazomet was adjusted for body weight gain during the study.

Stability of dazomet was determined prior to study initiation (98.2%) and again at study
ermination (98.2%), and was found to be stable over the study period (page 44 of report). Test d
vere analyzed for stability and homogeneity of dazomet in food prior to study initiation,
ipproximately 6 weeks after study initiation, and again at study termination (pages 849-853 of the
eport). Results demonstrated that stability and homogeneity at all dose levels did not vary
agnificanily from target values over the course of the study. However, it is to be noted thatin the
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determination of stability of dazomet in the feed mix, ccncentration of dazomet appeared to deciine
with ime. Using an average value of 13.8 mg/kg (page 849 of the report) for concentration of
dazomet in food at the 15 mg/kg dose levei, at 15 minutes room temperature, the concentration of
dazomet had dedclined to a mean value of 12.3 mg/kg (89% of zero time value). At 30 minutes roon
temperature, the concentration of dazomet declined to 11.1 mg/kg (80% of zero time), while at one
hour, a value of 9.7 mg/kg (70% of zero time value) was obtained.

Note: Analysis of dietary concentration of dazomet over the course of this study (pages 852-85¢
showed concentrations of test material which were in an acceptable range in comparison to target
values. However, the apparent instability of test material after mixing of the feed mixtures with wate
indicates that dogs did not receive the stated intake of dazomet for the one hour feeding period
As it appears that after one hour, concentration of test article was decreased to approximately 70%
of the zero time value, this factor will be used in calculating intake of dazomet at all dose levels.

G. Statistical Analysis:
A copy of the statistical procedures used in this study is attached to this review.

H. Compliance:

A signed statement of "GLP Statement of Compliance” was provided. This study was conducted
according to the OECD Principles of Good Laboratory Practice.

A signed “Data Confidentiality Claim” statement was provided.
A signed “Statement of the “Quality Assurance Unit" was provided.

A signed statement of EPA Flagging Criteria was provided.

[I. OBSERVATIONS AND RESULTS:

1) Mortality : All dogs were checked twice daily for moribund appearance or mortality.
Observations were made once a day on weekends and holidays.

No meortality was reported during the study period.

2) Clinical Observations : All dogs were checked for evident signs of toxicity atieast once a
day on workdays. If signs were observed, dogs were observed several times dalily.

Clinical signs were observed in some female dogs in this study. One female dog from the SOpp
dose group was observed with diarrhea on study day 253. One female dog in the 150ppm dose
goup vomited on day 184 of the study, while another dog in this dose group was found to be
emaciated from study day 267 untl study termination.

The emaciation observed in one female dog was considered treatment-related, while the diarrh
and vomiting were considered incidental and not treatment+elated.

3) Body Weight: Body weight data were collected for all dogs 7 days prior to study initiaticn ar




then weekly thereafter. Group mean body weights and body weight gains in male and female dogs
are summarized in the following Table:

TABLE 1
Group Mean Body Weights (in Kg) in Male and Female Dogs from

52 Week Oral Administration of Dazomef®

Dose Groups
males (ppm) females (ppm)

c 15 50 150 0 15 50 150
Days on Test
0 10.7 10.7 107 10.7 9.5 9.6 9.6 9.6
7 10.8 108 10.7 108 9.6 9.6 9.6 9.6
35 (36) 111 114 11.2 111 3.9 9.8 9.7 9.6
92 (91) 11.7 120 115 118 10.5 10.3 10.5 10.3
182 122  12.7 12.4 122 111 108 11.2 11.1
364 120 122 1189 1186 108 103 108 104

Data from Tables 095-108, pages 159-173 of registrant report, N=6. Values in parentheses
represent days on which female dogs were weighed.

*No significant changes were observed in group mean absolute body weight in male or female dog:

from any test group over the course of this study.

Group mean body weight gain over the course of the study at selected imes is summarized below
(Table 2): '




TABLE 2
Group Mean Body Weight Gain (in Kg) in Male and Female Dogs from

52 Week Oral Administration of Dazomef®

Dose Groups
males {ppm) females (ppm)
0 15 50 150 0 18 50 150
Days on Test

0-91(92) 1.0 1.3 1.2 1.1 10 0.7 0.9 0.7
% control — 130 120 110 -—_ 70 30 70
0-182 1.5 2.0 1.7 1.4 1.6 1.2 1.6 158
% control — 133 113 93 — 75 100 93
0-364 1.4 1.6 1.3 0.8 1.3 0.8 1.2 08
% control —_ 123 100 61 — 61 g2 61

Data from Tables 109-122, pages 173-186 of registrant report, N=6. values in parentheses denok
days on which female dogs were weighed.

Body weight gain in treated male dogs did not appear to be significantly affected for days 0-91 ol
the study, but was decreased for the study duration (days 0-364) in dogs from the 150 ppm dose
group. This decrease in body weight gain in male dogs at the 1SOppm dose group was the resuit: o
an individual dog in this dose group (dog 141:6), which showed weight loss from day 196 of the
study. Thus, it can be considered that treatment with test article affected this one dog (as there was
also significant liver pathology and altered clinical chemistry parameters in this dog).

Body weight gain in female dogs, in contrast to male dogs, was not significantly affected at any
dose level. Although apparent decreases in body weight gain are observed in Table 2, there is mo
dose-related effect. and no treatment related effect on absolute body weight was observed (Tatiie -
of DER).
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Food Consumption: Food consumption was recorded daily for for male and female dogs.
.od not consumed was weighed and subfracted fom the initial amount of food offered. Food
iciency was calculated on a monthly basis for each test group using the following farmula:

BW, 4= BX,
Fy

Y«+ps = mean body weight on day x+ 28 (kg)

Yy = mean body weight on day x (kg)

= mean food consumption from days 0-27, 28-55, etc. divided by 2. Food consumption was
/ided by 2 because half of the feed ration consisted of water.

od consumption in male dogs (Table 001-047, pages 65-111 of the report) was not significaratly
‘ected over the course of the study. In female dogs, food consumption appeared to be affected
ring the first 20 days of the study in the 150ppm dose group, due to an apparent decrease in fooc
nsumption for 3 of the 6 dogs (#'s 150:6, 200:6, and 206:6). Dog # 206.6 continued to show
:creased food intake for the remainder of the study. The varying degree of food intake for the dog:
the other dose groups was not considered treatment related by the registrant.

:od efficiency for the first approximately 30 days of the study was not apparently different amang
2 various treatment groups of male and female dogs (Tables 123-124, page 187 of the reporf).
>wever, for the study duration (days 0-363), food efficiency was decreased from 1.0 in contrai
1le dogs to 0.7 at the 150ppm dose level. In female dogs, food efficiency far the study period O~
3 days was decreased from 1.0 in the control group to 0.6 in the 15 and 150ppm dose groups.
‘e registrant stated (page 51) that these changes were not considered substance refated.

2e reported patterns of food consumption and body weight gain .n male dogs does not appeer to
- test article related. In female dogs, the reported patterns of body weight and food consumptson
ow that there is a possible test article related effect at the 50 and 150ppm dose level. Although
-creased food efficiency and body weight gain was also observed at the 15Sppm dose level in
nale dogs, pathologic and dlinical chemistry changes observed at the 150ppm dose level indicat

st article related toxicity.

Intake of Dazomet: Test article intake was determined at the same times as body weight.
e group mean intake of dazomet for male and female dogs over the course of the study is
:mmarized in the following table, with correction for the decomposition of test article to 70% cf
:minal after one hour at room temperature (page S of DER).

i3
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TABLE 3
T ean Die Intake of Dazomet in Male and Female Dogs Qver 104 We a

Average Intake {days 0-104)

)se (mg/kg/day)
ou m males females
0 0 0
15 0.28 0.35
50 1.05 1.12
50 3.15 3.50

ata taken from Tables 125-1.38, pages 188-201 of registrant report.

s noted that ior the study duration, test article intake was higher in female dogs by 25, 6, ane 11%
the 15, 50, and 150ppm dose levels.

Ophthalmologic Examination:  Ophthalmoscopic examination was performed on all dogs
or to the start of reatment and again at the end of the study using a KOWA-RC 2 fundus cannera.

lesults, as summarized in Table 140, page 203 of the report, showed no ocular abnormalites in
y dog during the conduct of this study.

Clinical Pathology: Blood samples were obtained from the vena cephalica antebrachi of a
gs 3 days before test article administration, and again at 95, 186, and 366 or 368 days after stuc
tiation. Blood samples were analyzed in random sequence except for the differential blood —oun
d reticulocytes. At study termination, dogs were weighed, anesthetized and sacrificed by
sanguination from the cervical and brachial vessels. Absolute and relative weights of the liver,
iney, thyroid, adrenal glands, brain, testes, and ovaries were determined. Tissue samples were
aserved in 4% formaldehyde solution, followed by histochemical processing (H&E stain) amc
amination by light microscopy. Liver, spieen, and kidneys from all dogs were staned addittonall

th Pearl's Prussian blue.

Hematology: The following CHECKED parameters were measured:

_Xx_total leucocyte count® _x_total plasma protein*

_x_ erythrocyte count*® X leukocyte differential® -
_x_ hemoglobin® _X mean corpuscular HGB
_x_hematocrit* _x_ mean corpusc. HGB conc.
_X platelet count _X mean corpusc. volume
= packed cell volume _-_ prothrombin time

_X_activated partial thromboplastin time

PA guideline requirement “" not examined

74




Hematological measurements were made using an S Plus model! particle counter (Couiter, FRG),
while differential blood counts were performed using an automatic differential counter (Hemar=k
480 model) or visually. Reticulocytes were counted visually. Clotting analysis was carried out wsing
a ball coagulometer (Amelung KC 10 model).

Hematologic data were provided in Tables 141-148, pages 204-211 of the report. There were no
reported alterations in hematologic parameters in male and female dogs related to administration ¢
test article, with the exception of one male dog from the 150ppm dose group who showed
decreased values for erythrocytes (4.49 vs 6.73 in controls), hemoglobin (6.68 vs 10.23 in contirols)
and hematocrit (0.317 vs 0.476 in controls) at day 366 of the study.

b) Blood Chemistry: The following CHECKED parameters were measured using an automatc
analyzer (Hitachi 737, Boehringer, FRG):

_x_ glucose* _x_ AST(SGPT)*

_x_ abumin* _X_ALT(SGOT)"*

_x__ globulin (calculated) _x_ alkaline phosphatase
_X creatinine”* _-_ creatine phosphokinase
_x_ total bilrubin® _=_ lactate dehydrogenase
_=_ direct bilirubin _-_ sorbitol dehydrogenase
_~_indirect bilirubin _-_gamma glutamyl trans-
_X_urea nirogen” peptidase

x_total protein”

_=_ uric acid

_x_calcum® _x_ ftriglycerides
_x phosphate* _X_ cholesterol
_x sodium* _x_ chioride*
_X potassium®
_x _phosphorous

*EPA guideline requirement “" not examined

In male dogs, there were no reported group mean clinical chemistry values indicative of a
treatment related effect; however, one dog (# 141:6) showed dramatically elevated values for
alanine aminotransferase, aspartate aminotransferase, and alkaline phosphatase on those stiudy
days ( 95, 186, and 366) on which enzymes were measured. In addition, this dog showed incease
total bilirubin on days 186 and 366, increased globulin on day 366, and a decrease in serum
albumin on day 366.

In female dogs, treatment related effects on enzyme activities were apparent in two dogs fromm the
150ppm dose group (#'s 178:6 and 206:6). A progressive increase in values for alanine
aminotransferase, aspartate aminofransferase, and alkaline phosphatase were observed over the
course of the study, such that by the end of treatment, group mean alanine aminotransferase was
elevated almost 300%, aspartate aminotransferase 45%, and alkaline phosphatase 101% in
comparison to controls. Significant decreases in serum albumin were alse cbserved on days 35
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and 366 in female dogs from the 150ppm dose group. On day 95, group mean albumin was
decreased rom 37.91 in controls to 34.95 in the 150ppm dose group (p < 0.01). A similar
observation was reported on day 368. in conftrast to the findings for serum enzymes, the decrease in
serum albumin appeared to be the result of a general decrease in this dose group and was not

confined to spectfic dogs.

8) Urinalysis:

Collection of urine for urinalysis was conducted S days prior to test article administration in ail
animals, and again on days 92-93, 184, and 366 or 3683 of the study. Urine was collected overnight
in metabolic cages after the animals received approximately 500ml drinking water. The following

CHECKED parameters were measured:

_X_appearance _X glucose
r_%X_ volume _X pH

_x_ specific gravity _x_ bilirubin
_X_ protein _Xx_ urobilinogen
_X_ ketone _x_ sediment
_x_ blood

_X_ nitrite

Urine constituents were measured semi-quantitatively using test strips (Combur-9-test RL,
Boehringer, FRG) and a reflection photometer (Urofron BL9 model).Sediment was evaluated
microscopically, while specific gravity was determined using a urine refractometer.

Only a slight increase in urobilinogen and bilirubin were cbserved in male dogs on study days 184
and 368. No other apparent effects of reatment on urine parameters were reported.

9) Anatomic and Histologic Pathology:

The weight of the brain, thyroid with parathyroid, liver, kidneys, pituitary, adrenals, testes, and
ovaries were weighed in all animals.The following tissues were examined macroscopically, and

then preserved for histop_amolog'cal examination:

Digestive Respratory - - Urogenital

_x_tongue ) ’ _x_ trachea _x kidneys*

_x _salivary glands” _x_lungs” _x_ urinary bladder*

_X esophagus* _-_nasal cavity X testes"

_Xx _stomach® _x_ tonsils _Xx epididymides®
_-_ seminal vesicle*

_x duodenum®
X__ prostate

_X_ jejunum*® _X_aorta” X
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cont.

(eont) N0c7 54
_x_ileum* _X_ heart* _X_ovaries
_Xx_cecum" _Xx_bone marow* _%X_uterus®
_X_colon* - _x_lymph nodes* _X_vaghna
_X_rectum* _x spleen*
_X_liver* _x_thymus*
_X _pancreas"
Neurologic Glandular Other
_x_ brain* _X _adrenals* _x_bone
_x_ peripheral nerve* - lacrimal gland _x_ skeletal
_x_ spinal cord (3 levels)* _X mammary gland muscle
_X__ pituitary” _Xx_ parathyroids* _x_ skin*
_X_eyes : _x_ thyroids* _x_all gross

lesions*

*EPA guideline requirement “* not examined

a) Anatomic Pathology:

i) Organ Weights

Statistical analysis of absolute and relative organ weights showed a significant increase in relative
liver weight in male dogs from the 150ppm dose group (2.871kg in controls vs 3.287 kg at 1SDppm,
an increase of 14% [ p < 0.05] ). Relative liver weight was aiso increased in female dogs from the
S50ppm dose level, from 3.072kg in controls to 3.814 at SOppm, an increase of 24% ( p < 0.0S).
Relative liver weight in females from the 150ppm dose group was comparable to control dogs.
There were no other apparent changes in ubsolute or relative organ weights in this study.

ii) Macoscopic Lesions

Lesions in the liver of one male dog and two female dogs from the 150ppm dose group were
observed. In the case of the male dog (#141:6), a granular surface of the whole liver with foczd
concretions on the capsular surface and in the gallbladder were reported (page 725 of the report).
Size of the testes and prostate were reduced in this same dog, in addition to slight icterus, serous
abdominal effusion, and body weight loss. In another dog from the 150ppm dose group (#161:6),
thickening of the gallbladder wall was noted macroscopically, but could not be confirmed at the
microscopic level. Dog # 2016 showed erosions of the gastric mucosa.

In female dogs # 1786 and 206 6, diffuse parenchymal discoloration (slight or light yellow) was
observed upon examination of the liver. Corcretions in the gallbladder were also observed i
female dog 2066 in addition to the liver lesions. The other lesions reported were considered
incidental and not related to administration of test article.
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Mi ic Lesions 2092, 44
eposition of iron positive pigment in Kupffer cells and/or hepatocytes was observed in the hiver ¢
control and freated dogs to varying degrees. A summary of the severity of this lesion is made

low:

TABLE 4
Liver Pigmentation in Male and Female Dogs from

52 week Oral Administration of Dazomet?

Dose Groups
males (ppm) females (ppm)
0 15 50 150 0 15 S0 180

dogs 6 6 6 6 6 6 6 6
1mined
positive pigment

inimal S 4 4 1 4 3 o o
ight 1 2 i 2 4 2 3 S 2
:derate 0 0 0 1 0 0 1 2
ked 0 0 0 0 0 0 0 2

ata taken from page 726 of repart.

\s shown, an increase in severity of pigmentation was observed for male dogs in the 15Cppm
se group, while an increase was observed for female dogs in the 50 and 150ppm dose group.
e average degree of severity was higher in females than in males. The two female dogs abserv
h marked pigmentation in the liver were also observed to have severe chronic active hepatitis.
Jther microscopic lesions considered treatment related included minimal erosions of the &indic
icosa in 3 male dogs from the 15S0ppm dose level, an inarease from 1 control dog to 6 dogs att
Oppm dose level with minimal round cell infiltration in the submucosa of the esophagus, slight -
Jltifocal testicular atrophy in 2 dogs from the 150ppm dose group, marked alveotar atrophy of th
Jstate in 1 dog from the 150ppm dose group, and a moderate decrease in bone marrow cellular

:m one female in the S0ppm dose group.
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1. DISCUSSION

In the present study, the chronic oral toxicity of dazomet was evaluated in male and female beagle
dogs by administration of test compound in the diet for 12 months. Observations for mortality were
made twice a day, and observations for clinical toxicity were made once daily. Body weight was
recorded weekly, and food consumption was measured daily. Clinical pathology (hematology and
dinical chemistry) measurements were made prior to study initiation, and again on study days S5,
186, and 366 or 368. Urinalysis was conducted S days priar to study initiation and again at 92 or
93, 184, and 366 or 368 days after study initiation. Ophthalmoscopic examina‘ion was performed
prior to the start of the study and again at study termination. Anatomic and histopathologic
examination were performed at study terminatior: on all animals. Selected organs (parathyrod,
liver, kidneys, pituitary, adrenais, testes, and ovaries ) were weighed from all dose groups of dogs
including controls.

No mortality was reported in this study, and dinical signs of toxicity were limited to emaciation in
one female dog from the 150ppm dose group which occurred from day 267 to the end of the study.
No changes in group mean absolute body weight were ocbserved in this study. Group mean body
weight gain was affected in one male dog from the 150ppm dose level, and was unaffected in
treated female dogs. In male dogs, body weight gain was affected for the study duration (days 0-
364), in which body weight gain of the 150ppm dose group was 61% of control. This was due to
weight foss in one dog of this group (141:6). No decrease in body weight gain was observed at
lower doses of test article in male dogs.

Measurement of food consumption for male and female dogs showed no significant decrease in
food consumption for male dogs. In female dogs, food consumption was decreased in 3 of the 6
dogs (#'s 150:6, 2006, and 206:6) for the first 20 days of test article administration by 50-100 gram:
Food efficiency was not significantly affected for the first 90 days in either male or female dogs.
However, for the study duration (days 0-363), food efficiency was decreased from 1.0 in control
male dogs to 0.7 at the 150ppm dose level. In female dogs, food efficiency for the study period 0-
363 days was decreased from 1.0 in the controi group to 0.6 in the 15 and 150ppm dose groups.
Interpretation of these findings is made difficult by the apparent decomposition of test article at roon
temperature during the one hour feeding period (page 44 of the report, section 4.1.2. It is possible
that the decreased food efficdency observed is test article related or related to palatability as a resui
of test article breakdown, as some dogs were fed outside {(page 24 of the report). Considering that
dereases in food efficiency were observed after the first 90 days, and that the period after the first ¢
days covered the summer months (June, July, August), an afteration in palatability as a resuit of tes
article breakdown is a possibility.

Alterations in hematology were limited to a decrease in red blood cells, hemoglobin, and
hematocrit in one male dog (141:6) from the 150ppm dose group on day 366 compared to control
values. This same dog also displayed significant increases in serum alanine aminotransferase,
aspartate aminotransferase, and alkaline phospiratase on study days 95, 186, and 366, and

7Y




15

:ased bilirubin, globulins, and decreased albumin on day 366. In female dogs, treatment refatec

ts on enzyme activites were apparent in two dogs from the 150ppm dose group (#'s 178:6 and
3). A progressive increase in values for alanine aminotransferase, aspartate aminotransferase,
alkaline phosphatase were observed over the course of the study, such that by the end of

.ment, group mean alanine aminotransferase was elevated almost 300%, aspartate

otransferase 45%, and alkaline phosphatase 101% in comparison to controls. Decreased

m albumin was also observed at the 150ppm dose level. The effects in female dogs can be

sidered treatment related.

-gan weight changes were limited to the liver in both sexes. In male dogs, a significant increase
er : body weight ratio was observed at the 150ppm dose level, while a similar observation was
d in female dogs at the 50npm dose level. According to the pathology report supplied by the

strant (page 729), histopathologic liver changes were not sufficlent to expiain these increases.
aver, the chronic active hepatitis found in high dose female dogs (178:6, 206:6), and the

osis observed in one high dose male dog (141:6) could be considered to contribute to this

:ase in relative liver weight.

ross pathological findings consisted of a granular surface of the liver with concretions in one

3 dog from the 150ppm dose group (141:6), and diffuse discoloration of the liver parenchyma in

Tmaie dogs of the 150ppm dose group (178:6, 206:6). Microscopically, the liver of treated dogs

ved an increase in severity of iron-positive pigment, which was apparently dose-related.

:ased pigment deposition in Kupffer cells was considered as an indication of a muitistep

ogenesis of liver cell injury (page 728 of the report), supporting the liver as a target organ of

met toxicity.

‘her microscopic lesions considered treatment related included minimal erosions of the fundic

osa in 3 male dogs from the 150ppm dose level, an increase from 1 control dog to 6 dogs at the

pm dose level with minimal round cell infiltration in the submucosa of the esophagus, slight or

ifocal testicular atrophy in 2 dogs from the 150ppm dose group, marked alveolar atrophy of the
tate in 1 dog from the 150ppm dose group, and a moderate decrease in bone marrow cellularit
one female in the 50ppm dose group. The significance of round cell infiltration and decreased

: marrow cellularity was not established in this study.

ONCLUSIONS

omet was administered to male and female beagle dogs at dose levels of 0, 15ppm (0.28
<g/day, males; 0.35 mg/kg/day, females), 50ppm (1.05 mg/kg/day, males; 1.12 mg/kg/day,
iles), and 150ppm (3.15 mg/kg/day, males; 3.50 mg/kg/day, females). Toxicity in female dogs
evident at 50 and 150ppm dazomet, and included increased liver : body weight ratio, increasec
.m alanine aminotransferase, aspartate aminotransferase, and alkaline phosphatase activities,
‘eased serum albumin, discoloration of the liver parenchyma, increased severity of iron positive
1ent deposition In the liver, and chronic active hepatitis. Toxicity in male dogs was limited to one
at the 150ppm dose level, who showed decreased body weight gain and similar signs as those
tioned above for temale dogs.

:emic NOEL = 15 ppm (females); = 50 ppm (males)
‘emic LEL = 50 ppm ( females; increased liver : body weight ratio)
= 150 ppm (males; decreased body weight gain; hematological effects)

8u
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V. CLASSIFICATION Core minimum

This study satisfies the guideline requirements (%—1) for a chronic oral toxacity
study in dogs.
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BASF INazze
Abteilung Toxikoiogie
Department of Toxcelogy

q? Report:; Projact No. 13D0318/8%5118

1.10. Statistical evaluatian

The statistlcal evaluaticon of the gata was carried o2ut

an the computer systems of the Qepartment af Taxicclogy
({respansible: Dr. Haoffmann, 2ST).

3.v3. 0. Clinical examinations

Means and standard deviations were calculated far tne

variables {(feed consumption, body welght, body welgnt

change anca i1ntake of the tTest substance) for the statis-
tical evaluation.

The statistical significances for bady weight and body )
welght change were calculated using a KRUSKAL & WALLIS

TEST (1) or a MANN-WHITNEY U TEST (2)

for the comparsison
of

several dose groups with a control group.

Significances resulting from this tast have been
ingicated 1n the tables (=

far p ¢ Q.0%, ** for p < B.Q2
ana =*** for p < 0.002).

-

———

'] The XRUSKAL-WALLIS ane way analysis of variance by ranks.
In: SIEGEL, S. (19S6): Nonparametric Statistics for the
behavioral sciences, pp. 184 - 194, McGraw-Hill 8cok Company.
Hew Yorik, Toronta, London.

2) The MANN-WHITNEY-U-Test.
In: SIggeL. s. (19%6)- Naonparametric Statistics for the

Behavioral sciences., pp. 116-127, McGraw-Hill Book Company,
New Yori, Toronta, London

(.
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Reviewed by: Timothy F. McMahon, Ph.D. .==5 o~

b VI K .
Section |, Toxicology Branch || (H7509C)
Secondary Reviewer: Yiannakis M. loannou, Ph.D. %«.% /0/6/7/
Section |, Toxicology Branch |l (H7509C)

Data Evaluation Report

Study type: Carcinogenicity - rats
Guideline: 83-2a

EPA ID Numbers: MRID number: 418650-01
Caswell No: 840
HED Project No: 1-1669

Test material. Dazomet
Synonyms: tetrahydro-3,5-dimethyl-2 H-1,3,5-thiadiazlne-2-thione

Study number(s): 70C0318/8584

Sponsor: BASF Corporation
Agicultural Chemicals Group
Research Triangle Park, NC

Testing Facility: BASF Aktiengesellschaft
Department of Toxicology
W. Germany

Title of report: Report on the Oncogenic Potential of Dazomet In Rats After 24 Month
Administraticn in the Diet

Author(s): Cr. B. Kuhbroth

Study Completed: July, 1989

Conclusions:

Technical Dazomet was administered to male and female rats in the diet for 104 weeks
doses of Oppm, Sppm (0.2 mg/kg/day males; 0.3 mgkg/day temales), 20ppm (0.9 mg/kg/c
males; 0.84 mg/kg/day females), and 80 ppm (3.71 mg/kg/day males; 4.83 mg/kg/day
females). There was no apparent systemic toxicity in either sex at any dose level used in !
study. In male and female rats, there was a non-statistically significant increase in malign:
lymphoma at 80ppm test article, while in female rats, there was a non-statistically signitice
‘nerease in mammary fibroadencma and adenocarcinoma at 80ppm. Non-neoplastic lesi
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in the ‘arm of hepatocellular fat deposition and vacuolation (male rats) and mixed cell anc
basophilic cell foci (female rats) were increased at the 80ppm dose level.

There is no evidence contained in this study which supports the conclusion that the
Maximum Tolerated Dose (MTD) was achieved. In a subchronic toxicity study in rats (MRH
418655-02), the MTD appeared to have been reached at 360ppm, the highest dose used
this study. However, the highest dose in the present study (80ppm) does not approximate
highest dose used in the subchronic study. Thus, the high dose tested in this study was n«
considered to be adequate to assess the carcinogenic potential of dazomet.

The Systemic Toxicity No Otserved Effect Level (NOEL) = 20 ppm

The Systemic Toxicity Lowest Observed Effect Level (LEL) = 80 ppm (increased incidencs
neoplastic and non-neoplastic pathology, males and females)

The Maximum Tolerated Dose (MTD)- not achieved

V. CLASSIFICATION
Core Supplementary

This study does not satisfy the guideline requirements (83-2) for a carcinogenicity study in
rats. Based upon the lack of an MTD and evidence of carcinogenicity, this study cannot te
upgraded.

an
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I. MATERIALS AND METHODS
A. Test Material Dazomet
purity:98.2%; batch # 26-5297
description: not given in this study; described as a
“white powder with a tinge of gray * in MRID# 418655-01.
structure:
CH3\]\L/;T\£H3
B. Vehicle: dietary preparation
C. Test Animals: Species: Wistar rat (Chbb=THOM [SPF]), male and female

Source: Dr. Karl Thomae, Biberach an der Riss, FRG.

Age: 42 days old at study initiation.

Weight (mean): males, 178g (range:160-200qg); females, 1469 (ran¢
128-166g).

D. Dietary Preparation and Analysis
Dazomet was incorporated into ground diet at the required concentrations by weighirg t

required amount of test substance and mixing with a small amount of food in a beaker wsit
a spatula. This premix was subsequently prepared in a BOSCH household mixer. Addtiol
amounts of food were then added to the premix to obtain the desired final concentration, 2
mixing was carried outin a GEBR.LODIGE [aboratory mixer for 10 minutes. Test diets wer:

prepared twice a week and stored at 4 °C as soon as possible after mixing.

Stability and purity of test substance at room temperature for the duration of the study wz
stated to have been performed prior to the start of the present study (page 24 of thereport)
Stability of test material in ground feed at room temperature was shown to be 1 dayas
reported on page 1302 of the report. The registrant stated, however (page 24 of the report
that the stability of test material in ground feed was 2 days at room temperature, and provi
data in support of this (page 1301 of the report). Stability of test material in ground feeg at

OC was 4 days (page 1302 of the report). During the conduct of the study, samgpies of feed
were analyzed for test material concentration approximately every month. Food given to tt

3
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rats was changed daily during the first 2 study days, and every other day thereafter, as
stability of test material for 2 days in feed could be verified.

Homogeneity of test material in feed was checked using samples from the lowest (5 and
20ppm dose levels) and highest dietary concentrations t2ken at the beginning of the study.
Results (page 1298 of the report) showed that for a nominal dietary concentration of Sppm,
actual concentrations of test material ranged from 79-89% of nominal, and far a nominal
dietary concentration of 20ppm, actual concentrations ranged from 95-106% of nominas. At
nominal dietary concentration of 320ppm, actual concentrations ranged from 95-99% oif
nominal.

TABLE 1
Analysis of Test Diet Samples®

Dazomet found (ppm)

Study Week (approx.} sppmP 20opm 80ppm
0 - 18.7 69.1
6 - 17.3 76.5
11 41 17.0 68.8
16 i 4.4 17.5 69.2
28 4.4 17.0 68.1
53 4.2 19.4 68.0
78 48 “50 65.3
104 45 -78 72.4

Adata from pages 1303-1321 of report

bsamples from the Sppm dose group were not sent for analysis during the first
five weeks of the study. No reason was stated fcr this omission.

Dietary concentrations of Dazomet ranged from 4.1-4.8 ppm in the S ppm dose group. Tron
16.0-19.4 ppm in the 20 ppm dose group, and frem 65.3-76.5 ppm in the 80 ppm dose Fc
In large part, dietary concentrations of test article at all cose |evels were not within 10% of
nominal concentrations. For the sampling times listed aoove, the average dietary
concentration at Sppm was 12% below nominal, 14% below nominal at 20ppm. and 3%
beiow nominal at 80ppm. Thus, the average dose level at each dose would be 4.4ppmn

172ppm , and 69.6ppm coresponding to doses of 0.2 mg/kg/day, 0.86 mg/kg/day,
and 3.5 mg/kg/day.

-
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D. Animal Husbandry

Two hundred male and 200 female rats were used in this study. Rats were free rom any
signs of disease upon receipt. Rats were acclimated to the laboratory environment for 8 da
prior to test article administration.

Rats were housed singly during test article administration in type DK IIl stainless steel wr
mesh cages (Becker and Co., FRG). Rats were assigned to the various test groups 1 cay p
to study initiation according to random allocation based upon body weight. All rats had fre
access to food (Kliba 343 rat/mouse/hamster maintenance diet) and drinking water during

acclimation and test article administration. Rats were housed in temperature (20-24 °C) ar.
humidity (30-70%) controlled rooms.

One day prior to study initiation, each rat was randomly assigned by computerized random
number generation to the various treatment groups as outlined below:

No. of rats (animal #'s)

Group # Dose Level (ppm) male female
0 0 50 (201-250) 50 (401-450)
1 5 50 (251-300) 50 (451-500)
2 20 50 (3C61-350) 50 (501-550)
3 80 50 (351-400) S0 (551-600)

E. Statistical Analysis

From page 30 of the registrant's report: “The statistical evaluation and caiculation of the
data was carried out on the computer systems of the Department of Toxicology (Dr. H.D.
Hoffmann, responsible).
F. Compliance

A signed data confidentiality claim statement was provided.

A signed statement of GLP compliance provided. This study was conducted according tc
QECD guidelines.

A signed statement of quality assurance was provided.
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ll. OBSERVATIONS AND RESULTS
A. Mortality

All rats were observed for moribundity and mortality twice daily during weekdays, and
once daily on weekends during the course of the study.

Cumulative mortality in male and female rats is summarized in the following Table:

TABLE 2
Cumulative Mortality in rats Given Dazomet in the Diet

for 104 Weeks 2

Week of Males Females
Study [0} 10 500 2000 o] 10 500 2000

1 0P 0(0) ©0(0) 0(0) 0(0) &0) 0(0) 0(0)
13 0(0) 0(0) . 0(0)  0(0) 0(0) 0(0)  0O(0) 0(0)
24 1(2) 0(0) O(0) 0(0) x0) 0O(0) 0(0) 0(0)
52 1(2) 1(2) 2(4) 1(1) 1(2) 0(0) 0(0) 1(2)
78 3(6) 1(2) 4(8) 2(4) 3(6) 3(6) 4(8) 2(4)
91 9(18) 3(6) 1020) 7(14) 10(20) 10(20) 19(20) 8(12)
104 14(28) 6(12) 20,0y 17(34) 20(40) 20(40) 21(42) 14(28)

Adata taken from pages 102-103 of registrant report.

becumulative mortality (percent mortalitv). Data for week 1 of t' . study not specifically
provided, but survival assumed to be 100%.

No apparent changes in mortality related to administration of test material we 2 cos=rve
either male or female rats over the course of this study.

D
—
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B. Body Weights

Body weights of all rats were determined once a week for the first 3 months of the study, ar
at monthly intervals thereafter. Body weight change was recorded as the difference betwee
body weight on the day of weighing and body weight on day O of the study.

Examination of data presented as group mean body weights and body weight charmge
(Tables 011-030, pages 61-80 of the report) showed no significant effects of test articiie
administration on group mean absolute body weight in male or female rats. in additian, no
effect of test article was observed on body weight gain in male rats either at 91 days or fort
duration of the study. A significant (p <0.05) decrease in group mean body weight gam wa:
recorded for female rats at 91 days in the 80ppm and Sppm dose groups. However, tthere
was no dose-related trend, and group mean body weight gain for female rats at study
termination was equivalent between dose groups. These effects are summarized in tthe

following Table:

TABLE 3
Group Mean Body Weight Gain in Male and Female Rats from

104 Week Dietary Administration of Dazomet3

Dose Groups
males (ppm) females (ppm)
0 5 20 80 0 5 20 30
Body Weight (g)
week O 176.8 179.1 179.2 178.2 1440 1461 146.3 145.6
+7.4 +8.3 +8.7 *8.6 *+6.7 *7.4 +7.3 =71
Weight gain:
days 0-81 2935 2755 286.0 283.5 131.7 2.2* 123.7 122.0"
+29.7 +356  £34.0 +34.7 £183 *18.2 +18.5 +379
days 0-728 5819 6280 5916 616.2 2887 2083 285.4 27
+126.6 +108.8 +1187 *1120 +66.7 +88.8 +56.5 +38.5

8data taken from Tables 011-030, pages 61-81 of the report.
b p <0.05 vs control.
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C. Food Consumption and Efficiency
Food consumption was calculated for each rat once a week for the first 3 months of the

study, and at monthly intervals thereafter. Food efficiency was calculated using the folown
formula:

BWy=BXyy  x 100
FAxy

BW,., = mean body weight at weighing prior to day x

x-y
BW, = body weight on day x

FA = food consumption from day x-yto day x

y = interval in days between weighings

Group mean food consumption (Tables 001-010, pages 51-60) and food efficiency (Tables
031-040, pages 81-89) were not affected by administration of test article to either mate or
female rats in a manner which would suggest test article toxicity.

D. Intake of Dazomet

Intake of test article (mg/kg) was calculated at the same ime at which focod consumcicn
was determined, using the following formula:

FA x D
BW,
FA = mean food consumption from day x-y to day x

D = dose in ppm

BWy = body weight on day x

The group mean intake of Dazomet for male and female rats over the course of the saudy -
summarized in the following table (Table 4:
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TABLE 4
Group Mean Dietary Intake of Dazometin Male and Female Rats Over 104 Weeks 2

Average Intake (weeks 0-104

Dose Nominal mg/kg/day (mg/kg/day)
Group {ppm) (ppm/20) males females
0 o 0 0
5 0.25 0.25 (0.22) 0.34 (0.30)
20 1.0 1.04 (0.90) 0.97 (0.34)
80 4.0 4,26 (3.71) 5.55 (4.83)

3data taken from Tables 041-050, pages 90-99 of registrant report.

Group mean intake of Dazomet across all dose groups was calculated based upom noms
levels of test article in feed. However, as noted above (Table 1, page 4 of DER) acturl lev
of test article in feed ranged rom between 12-14% below nominal levels. Thus, actwal dc
received by rats in the various dose groups are as shown above in parentheses for
intake of test material. When this is taken into account, test article intake ranged from 84-
120% of nommal across all dose groups.

E. Clinical Signs and Pathology

Rats were individually monitored for signs of toxicity and pharmacologic effects omnce e
day. Inspection and palpation were performed once a week in addition.

A summary of clinical observations for male and female rats (Tables 051-052, pages 10
101) was provided. There were no apparent observations which could be considered tes
article related, with the exception of an apparent dose-related increase in the number of
female rats with palpable (ulcerated) masses. This finding increased from O rats in contre
2 rats in the Sppm dose group, 3 rats in the 20ppm dose group, and 5 rats in the 80ppm ¢

group.
F. Hematology

Blood was obtained for hematologic analysis following decapitation. Blood smears for
differential blood counts were obtained from surviving rats of the control and 80ppm dose
groups. Smears were also obtained from ail rats killed /7 exsrenrs during the study. Sme
were stained with Wright's stain and evaluated microscopically.

Mote: According to OECD guidelines, “at 12 months, 18 months, and prior to sacrifice, a
blood smear is obtained for all animals. A differential biood count is performed on sample
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those animals in the highest dosage group and the controls.” No blood samples appear t
have been taken at 12 or 18 months in the present study.

Administration of dazomet had no apparent effect on the results of differential blood coun
analysis in either male or female rats, with the exception of a change in the appearance «
the nucleus and plasma of lymphocytes from male rats in the 80ppm dose group, and an
increase in juvenile lymphocytes from female rats in the 80ppm dose group. The registra
did not consider these changes to be substance reiated, as the degree of change was nc
severe, and no changes of this nature were observed in the chronic toxicity study

(# 70C0318/8583). The increase in atypical lymphocytes found in the blood of male and
female rats at this dose was considered the resuilt of aging.

G. Organ Weights

The weight of the liver, kidneys, adrenal glands, brain, and testes was determined in a
rats killed on schedule. As summarized by the registrant (page 412 and 433-437 of the
report), there were no significant test articlerelated changes in absolute organ weights ¢
organ:body weight ratios in either male or female rats.

H. Macroscopic Observations

All rats surviving to the end of the study as well as those dying or killed during the study
were killed by decapitaticn under carbon dioxide anesthesia. All organs were examined
and all macroscopic findings recorded at necropsy.

Summaries of macroscopic findings are presented in tabular form on pages 439-464.
Examination of these data shows that enlargement of the spleen and iliac lymph nodes v
observed in male rats from the 20 and 80ppm dose goups upcn gross examinations. Of :
rats examined in these two dose groups, S of 50 rats were observed with enlarged splee
the 20ppm dose group, while 6 of 50 rats in the 80ppm dose group were observed with t
pathology. No enlargement of the spleen was coserved at doses below 20ppm, suggest
test article related effect. Enlargement of the iliac lymph nodes was observed in a total o
rats from the 20ppm dose group, and 7 rats from the 80ppm dose group. Enlargem-=nt of
iliac lymph nodes was observed in one rat each rom the Oppm and Sppm dose groups,
suggesting again a test article effect. No other significant gross pathology was observec
either male or female rats.

(WS
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H. Microscopic Observations
The following tissues were removed and preserved in 4% formaldehyde solution (page
408) :

Digestive Respiratory Urogenital

_-_tongue _x_ frachea” _x_kidneys"*

_x_salivary glands® _x_lungs* _X_ urinary bladder®

_x _esophagus”® _=_ hasai cavity _x testes*

_x_stomach* _X__epididymides”

_x _duodenum* Cardiovascular _x_seminal vesicle®

_X_jejunum* _x_aorta* _X prostate

_x _ileum* : _x_ heart* _X _ovaries”

_X cecum* _X_bone mamrow* _x_ uterus”

_x_ colon® _x_ lymph nodes* _-_vagina

- _rectum” _x_ spleen”

_x_ liver* _x_thymus*

_X_pancreas"”

_x_ gall bladder*

Neurologic Glandular Other

_x_brain* _%x adrenals” _x_bone (femur®

_x_ peripherai nerve” _-_lacr'mal gland _X_skeletal

_x_spinal cord (3 levels)* _X mammay gland* muscle”®

_x _ pituitary* _x_ parathyroids* _% skin®

_X_ eyes" _x_thyroids* _x _alf gross
lesions”®

*OECD guideline requirement “-" not examined

Tissues listed above were trimmed, processed, and embedded in paraffin wax.
Hematoxylin and eosin stain was applied to sections of all tissues from rats in control anc
high dose groups, and tc tissues from rats in the low and mid dose groups that cie~ or w«
killed in extremis. The remainder of rats in the low and mid dose groups received micros.
examination of only the lungs, liver, spleen, kidneys, and all gross lesions.

In additicn to H & E stain, frozen sections of the liver of all rats were stained with aiil red
for detection of fat, and the spieen stained additionally with Prussian blue for detecion of
iron.

1) \Neoplasﬁc Observations

Data on neoplastic |lesions were provided in several formats by he registrant. In one
format, data from all rats were presented (pages 488-492); in others, Jata were divided ir

.
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lesions observed only in those rats surviving to study termination (pages 497-500) and
lesions observed in those rats killed during the study (pages 493-496). A general evaluati
of rats with neoplasms was provided (pages 506-511) as well as a listing of neoplasms an
metastases according to animal number (pages 512-532). Review of these data indicated
that in large part, there did not appear to be any significant effects of test article administa
on neoplastic development in male or female rats. However, a few types of neoplastic lesi
were apparently increased in rats at the 80ppm dose level which need to be addressed by
the registrant. These are summarized below (Table 5):

TABLE S
Neoplastic Lesions in Male and Female Rats Given Dietary Dazomet for 104 Weeks?
Males Females

Dose (ppm) 0 5 20 80 0 S 20 80
Number of
animals 50 50 20 50 S0 50 S0 S0
malignant
lymphoma 7°(14)¢  4(8) 7(14) 10(20) 3(6) 10(20) 4(8) 6(12)
mammary gland
fibroadenoma 9(18) 11(22) 12(24) 14(28)
adenocarcinoma 3(8) 8(12) 5(10) 3(186)

2data taken from page 489 of the report.
Prhumber of rats with lesion: Cpercentage of rats v.ith lesion

a) malignant lymphoma, observed in 7/50 male and 3/50 female ccnftrol rats and in 10/
male and 6/50 female rats rom the 80ppm dose group. The incidence of this neoplastic
lesion was increased in both sexes at the 80ppm dose level, with the incidence doubled ir
female rats.

by mammary gland fibroadenoma and adenocarcinoma in female rats. Mammary
gland fibroadenoma increased from 3/50 control female rats to 14/50 female rats at the
80ppm dose level. Mammary gland adenocarcinoma increased from 3/50 control female r
to 8/50 female rats at the 80ppm dose level.




13 cf 16

These lesions were not addressed by the registrant. They may represent variation within t:
strain of rat from this laboratory (which will need to be verified by the registrant) or they ma
represent a reatment related effect. It appears from the repart that there is no statistical

difference between control and high dose rats. Historical control data for these lesions are
requested in order to determine the significance of the above neoplastic lesions in this stu

2) Non-Neopiastic Observations

Data provided by the registrant on non-neoplastic lesions (beginning on page 467) in th
study were given in a similar format as that for neoplastic lesions (see above, neoplastic
observations).

The registrant stated (page 413 of the report) that non-necplastic lesions between contr
and treated rats were not remarkable, with the following exceptions summarized below:

TABLE 6
Non-Neoplastic Lesions in Male and Female Rats Given Dietary Dazomet for 104 Week
Males Females

Dose (ppm) 0 ) 20 80 0 5 20 8
Number of
animals z 50 50 50 50 5G 50 3
Liver
fat deposition,
diffuse 3°(6)¢ 2(4) 1(2) 8(18&; 1(2) 0(0) 1(2) 2!
vacuolaton 7(14)y 12(24) 11(22) 18(Z9) 1122y  6(12) 11(22) 1C
mixed cell
foci 7(14) 14(28) 13(28)  8(15) 48)  4(8) 1(2) 3
basophilic cell
foci 3(6) 1(2) 2(4) 4(E) 36)  2(4) 2(4) ¢

a- data taken from pages 4639-470 of the report. b-number oi rats with lesion
c- percentage of rats with lesion.
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a) diffuse hepatocellule- fat deposition: observed in 3/50 male control rats and &/50
male high dose rats (incidence in low and mid dose rats was 2/50 and 1/50, respectively).

b) hepatocellular vacuolation: observed in male rats with the following incidence-
(7/50 confrols; 12/50 low dose; 11/50 mid dose; 18/50 high dose).

c) mixed cell fozi: observed in female rats with the following incidence (4/50 contrals:
4/50 low dose; 1/50 mid dose; 8/50 high dose)

d) basophilic cell foci: observed in female rats with the following incidence (3/50
controls; 2/50 low dose; 2/50 mid dose; 9/50 high dose). The combined incidence of aitered
cell foci was also increased in high dose female rats vs control female rats (17/50 vs 8/50 rats
for this lesion).

lll. DISCUSSION

In the present study, male and female rats were administered Dazomet in the diet for 104
weeks at levels of Oppm, Sppm (0.2 mg/kg/day), 20ppm (0.86 mg/kg/day), and 80 ppm (3.6
mg/kg/day) as a means of determining the carcinogenic potential of this compound. Rats
were monitored for reatment related effects on mortality, body weight gain, food
consumption, palpable masses, and clinizal signs of toxicity. At study termination, rats were
killed and tissues were harvested and preserved for examination of both potential neoplastc
and non-neoplastic changes related to treatment with Dazcmet.

There was a notable lack of effects from test article administration in this study. No effects
were noted in mortality, body weight , body weight gain, food consumption and efficiency,
clinical pathology and hematology, and absclute and relative organ weight in either male or
female rats at any dose level. However, splenic enlargement as well as enlargement of the
iliac lymph nodes was observed in male rats at the 20ppm and 80ppm dose levels, which
appeared test article related. No coresponding effect was noted in female rats at these dose
levels.

The effects of test article administration on tumor formation in male ard female rats was
manifested primarily by an apparent increase in the number of male and female rats at the
80ppm dose level with malignant lymphoma, and an increase in the number of female rats
with mammary gland fibroadenoma and adenocarcinoma at the 80ppm dose level. However,
these differences were not statistically significant. Thus, the observed changes may represent
variation in these tumor types within this strain of rat from this laboratory. The registrant is
asked to supply historical control data in support of this.

Non-neoplastic lesions were also found to be increased in treated male and female rats.
Specifically, diffuse hepatocellular fat deposition and hepatocellular vacuolation were

- observed in increased incidence in male rats in the 80ppm dose group in comparison to

control (8/50 vs 3/50 for fat deposition, and 18/50 vs 7/50 for vacuolation). In female rats,
mixed cell foci and basophilic cell foci were found in increased incidence in rats from the
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80ppm dose group in comparison to control (8/50 vs 4/50 for mixed cell foci; 9/50 vs 3/S0 for
basophilic cell foci). These effects were considered test article related by the registrant.
However, significant effects of test article on non-neoplastic pathology were not observed at
lower doses of test article.

The following study deficiencies were observed and are noted:

1) Hematological analysis was not performed at 12 and 18 months during the study, as
required in OECD guidelines.

2) No historical control data are provided to support the conclusions of the tumor findings in
this study.

V. CONCLUSIONS

Technical Dazomet was administered to male and female rats in the diet for 104 weeks at
doses of Oppm, Sppm (0.2 mg/kg/day males; 0.3 mg/kg/day females), 20ppm (0.9 mg/kg/day
males; 0.84 mgkg/day females), and 80 ppm (3.71 mg/kg/day males; 4.83 mg/kg/day
females). There was no apparent systemic toxicity in either sex at any dose level used in this
study. In male and female rats, there was a non-statisticaily significant increase in malignant
lymphoma at 80ppm test article, while in female rats, there was a non-statistically significant
increase in mammary fibroadenoma and adenocarcinoma at 80ppm. Non-neoplastic lesions
in the form of hepatocellular fat deposition and vacuolation {(male rats) and mixed cell and
basophilic cell foci (female rats) were increased at the 80ppm dose level.

There is no evidence contained in this study which supports the conclusion that the
Maximum Tolerated Dose (MTD) was achieved. in a subchronic toxicity study in rats (MRID #
418655-02), the MTD appeared to have been reached at 360pp—. the highest dose used in
this study. However, the highest dose in the present study (80ppm) does not approximate the
highest dose used in the subchronic study. Thus, the high dose tested in this study was not
considered to be adequate to assess the carcinogenic potential of dazomet.

The Systemic Toxicity No Observed Effect Level (NOEL) = 20 ppm

The Systemic Toxicity Lowest Observed Effect Level (LEL) = 80 ppm (increased incidence of
neoplastic and non-neoplastic pathology, males and females)

The Maximum Tolerated Dose (MTD)- not achieved



V. CLASSIFICATION
Core Supplementary

This study does not satisfy the guideline requrements (83-2) for a carcinogenicity stucy in
rats. Based upon the lack of an MTD and evidence of carcinogenicity, this study cannot be
upgraded.

83
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Data Evaluation Report

Study type: Carcinogenicity - mice
Guideline: 83-2

EPA ID Numbers: MRID number: 418651-01
Caswell No: 840
HED Project No: 1-1900

Test material: Dazomet technical

Study number(s): 65C0318/8585

Sponser: BASF Corporation
Agricultural Chemicals Group
Research Triangle Park, N.C.

Testing Facility; BASF Aktiengesellschaft
Department of Toxicology
West Germany

Title of report:  Report on the Study of the Oral Toxicity of Dazomet in Mice After 78 Week
Administration in the Diet

.

Author(s): Dr. B. Kunbroth
Study Completed: August 18, 1982

Conclusions:

Technical dazomet was administered to male and female B6C3Ft mice in the diet for 78 weeks at
doses of Oppm, 20ppm (3.9 mg/kg/day in males, 5.7 mg/kg/day in females), 80ppm (15.6 mg/kg/day
in males, 21.4 mg/kg/day in females), and 320ppm (63.9 mg/kg/day in males, 95.0 mg/kg/day in
females). Deaeased body weight, bodv weight gain, and food efficiency were observed in male
mice from the 320ppm dose group. Increased liver weight and liver : body weight ratio was
observed in male and female mice from the 320ppm dose group sacrificed at 52 and 78 weeks.
Incidence of hepatocellular adenoma was increased in male and female mice from the 320ppm
dose group, and in male mice from the 80ppm dose group. A statistically significant trend for
increased hepatocellular adenoma and basophilic foci of cellular alteration in the liver was reportec
in female mice.
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Based on the effect of test article on body weight gain in male mice, liver weight in male and
female mice, and incidence of basophilic foci of cellular aiteration in male and female mice during
weeks 0-78 of the study, it appears that the MTD was achieved for dazomet.
The data in this study support the conclusion of limited evidence of carcinogenicity for technical
Dazomet, based upon the occurrence of increased incidence of hepatocellular adenomas in male
and female mice at 320ppm dazomet.

The Systemic No Observed Effect Level (NOEL) = 20 ppm

The Lowest Observed Effect Level (LEL) = 80 ppm (increased liver masses in male mice at 78
weeks; increased liver weight in female mice at 78 weeks).

The Maximum Tolerated Dose (MTD) = 320 ppm (decreased body weight gain in male mice during
weeks 0-13; increased liver weight and lipid deposition in male and female mice at 78 weeks;
increased incidence of basophilic foci of cellular alteration in males and females at 78 weeks).

V. CLASSIFICATION
Core minimum
This study satisfies the guideline requirements (83-2) for a carcinogenicity study in mice.
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1. MATERIALS AND METHOD
A. Test Material

Dazomet

purity:98.2%; batch # 26-5297 _
description: not given in this study; described as a

“‘white powder with a tinge of gray “ in MRID# 418655-01.
structure:

A

B. Vehicle: dietary preparation
Test article storage conditions were stated as “dry” (page 25 of the report).
C. Test Animals

Male and female B6C3F 1 mice; Source: Charles River Wiga GmbH, West Germany. Note : This
was stated as a deviation from the study protocol, as mice are normally obtained from Wilmington,
Mass. '

Weight (at study initiation): males, 20.9-25.4g; females, 17.2-20.2g.

Examination of individual mouse weights showed that mice were within the recommended weight
range as specified in the guidelines.

D. Dietary Mixtures

Dazomet was incorporated into ground diet at the required concentrations by weighing the
required amount of test substance and mixing with a smalil amount of food in a beaker using a
spatula. This premix was subsequently prepared in a BOSCH household mixer. Additional amounts
of food were then added to the premix to obtain the desired final concentration, and mixing was
carried out in a GEBR.LODIGE laboratory mixer for 10 minutes. Test diets were prepared twice a

week and stored at 4 °C as soon as possible after mixing.
Stability of test material in ground feed at room temperature was shown to be 1 day as reported on
page 435 of the report. Test article was sufficiently stable in animal feed for 4 days when stored at 4

OC (page 435 of the report).
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During the conduct of the study, samples of feed were analyzed for test material concentration
approximately every six weeks by gas chromatography. Food given to the rats was replaced with

freshly prepared diet every two days. Stability of test article in feed at room temperature for two days
was demonstrated (page 434 of the report).

Homogeneity of test material in feed was checked using samples from study # 70C0318/8583,
chronic toxicity of dazomet in rats, which was run concurrently with this study and used the same
dietary concentrations. Samples of diet containing 5, 20, and 320 mg/kg dazom.et were analyzed for
homogeneity (pages 431-432 of the report). Results showed that for a nominal dietary concentration
of Sppm, actual concentrations of test material ranged from 79-89% of nominal, and for a nominal
dietary concentration of 20ppm, actual concentrations ranged from 95-106% of nominal. Ata
nominal dietary concentration of 320ppm, actual concenfrations ranged from 95-99% of nominal.

TABLE 1
Analysis of Test Diet Samples?

Dazomet found (ppm)

Study Week (approx.) 20ppm 80ppm 320ppm
0 20.1 741 299
6 17.3 76.5 289
11 17.0 68.8 292
16 17.5 69.2 303
28 17.0 68.1 290
53 19.4 €8.0 307
78 16.0 65.3 299

Adata f-om pages 436-450 of report

Dietary concentrations of dazomet ranged from 16.0-19.4 ppm in the 20 ppm dose group, 65.3-76.5
ppm in the 80 ppm dose group, and 2%90-307 ppm in the 320 ppm dose group. In large part, dietary
concentrations of test article at the 20 and 80 ppm levels were not within 10% of nominal
concentrations. For the sampling times listed above, the average dietary concentration at 20 ppm
was 14% below nominai 13% below nominal at 80ppm, and 8% below nominal ai 320 ppm. Thus,
the average dose level at each dose would 2 17.7ppm , 70.0ppm, and 297ppin .
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E. Animal Husbandry

Two hundred forty male and 240 female mice were used in this study. Mice were free from any
signs of disease upon receipt. Mice were acclimated to the laboratory environment for 8 days prior
to test article administration.

Mice were housed singly during test article administration in type M| Makrolon cages (Becker and
Co., FRG). Mice were assigned to the varicus test groups 1 day prior to study initiation according to
random allocation based upon body weight. All mice had free access to food (Kliba 343
rat/mouse/hamster maintenance diet) and drinking water during acclimation and test article

administration. Mice were housed in temperature (20-24 °C) and humidity (30-70%) controlled
rooms.

One day prior to study initiation, each mouse was randomly assigned by computerized random
number generation to the various treatment groups as outlined below:

No. of mice (animal #'s)

Group # Dose Level (ppm) male female
0 0 50 (1-50) 50 (241-290)
2 20 50 (61-110) 50 (301-350)
3 80 50 (121-170) 50 (361-410)
4 320 50 ( 181-230) 50 (421-470)

In addition to the above, groups of 10 mice/sex/dose were used as satellite animals for sacrifice at
52 weeks. Dose selection was based upon previous 91 day and 71 dz=. feeding studies in mice
conducted by the registrant in which doses of 20, 60, 180, 360, and 540ppm were used (91 day
study) and doses of 1200 and 800ppm were used (71 day study). The major criterion for
determmmg doses for the present study appears to have been the hematologxc effects of dazomet in
mice from these prewous studies (page 23 of the report).

F. Statistical Analysis

According to the registrant (page 33), statistical evaluation and calculation of the data were
carried out on the computer systems of the Department of Toxicology (Dr. H.D. Hoffmann,
responsible).

" G. Compliance
A signed statement of no data confidentiality claims was provided.

A signed statement of GLP compliance was provided. This study was conducted in accordance
with OECD principles of good laboratory practice.

[
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A signed statement of quality assurance was provided.

A signed statement of EPA flagging criteria was provided.

Il. OBSERVATIONS AND RESULTS
A. Mortality and Clinical Observations

All mice were observed for moribundity and mortality at least twice daily during weekdays and
once on weekends and holidays. Mice were examined daily for evident signs of toxicity and were .
palpated once a week. Clinical examinations were apparently not performed for weeks 36, 42, and
60 (individual animal tables; pages 314-409 of the report). It is stated on page 40 of the report that
clinical examinations were performed once a week, in contrast to the statement made on page 31.

Cumulative mortality in male and female mice is summarized in the following Table:

TABLE 2
Cu mulative Mortality in Mice Given Dazomet Technical in the Diet
i for 78 Weeks 2

Week of Males Females
Study Qo 20 80 320 "] 20 80 320

1 O(O)b 0(0) ©(0) 0(0) 0(0) O0) 00) 0(0)
13 0(0) 1(2) 0(0) 0(0) 0(0) 00 o0 0(0)
26 0(0) 1(2) 0(0) 0(0) 0(0) 90(0) 0(0) 0(0)
52 0(9) 1(2) 0(0) 0{0) 0(0) 0o(0) 00) 0(0)
78 0(0) 1(2) 2(4) 0(0) 1(2) 0O(0) 0(0) 2(4)

2data taken from Tables 073-074, pages 121-122 of the report.
Beumulative mortality (percent mortality)

As is evident from these data, there were no effects of test article or dose of test article on survival
in male or female mice in this study. Summary of the clinical observations in this study (pages 119-
120). There were no apparent treatment—related findings in male or female mice.



B. Body Weights

Mice were weighed at the start of the study, weekly for the first 3 months of the study, and then

monthly for the remainder of the study. Group mean body weights at selected times are presented in
Table 3 . S

TABLE 3
Group Mean Bodv Weights in Male and Female Mice Given Dazomet

in_the Diet for 78 Weeks?

Week of Males (g) Females (g)

Study Q 20 g0 320 Q 20 g0 320
0 23.3 23.2 23.2 23.4 186 185 18.7 8.8
13 | 315 29.7¢ 310 28.8€ 252 255 26.3¢ 255
25 36.8 36.0 372 324¢ 28.0 29.40 294b 284
53 40.1 397 417" 38.0€ 31.4 328 347° 32.8
78 429 408> 413 387 34.5 345 36.7 33.4

Adata taken from Tables 015-018 and 022-025, pages 63-66 and 70-73 of the report.
Pp <0.05 vs control; Sp < 0.01 vs control

Statistically significant effects on group mean absolute body weights were observed in male mice in
the 320ppm dose group almost consistently throughout the study from weeks 13-78, where absolute
group mean body weight was decreased 9-11% vs concurrent control values. In female mice, the
significant effects observed on absolute group mean body weight were increases in body weight
-among female mice of the 20 and 80ppm dose groups.

Changes in group mean body weight gain are summarized belcw for the 78 week study period
(Table 4):
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TABLE 4 )
Group Mean Body Weight Gain in Male and Female Mice Given Dazomet
in the Diet for 78 Weeks 3
Males (g) Females (g) A
o} 2 80 320 [V} 20 80 320
Body weight
(week 0) 233 232 232 234 186 185 187 18.8
Weight gain (grams):
0-13 8.1 66 7.9 5.4 66 7.0 75¢ 6.7
%control - 81 97 66 - 106 113 101
0-53 16.8 16.5 18.5b 146¢ 12.8 143 15.9¢ 140
%control - Q8 110 86 - 111 124 109
0-78 195 17.70 182 154 159 160 180 146
% control - 91 93 79 - 100 113 92

2data calculated from Tables 030-039, pages 81-87 of the report.
b p <0.05 vs control; €p < 0.01 vs control.

As with group mean absolute body weights, significant effects in body weight gain were observed
in male mice in the 320ppm dose group for the study duration. Body weight gain in this dose group
was decreased to 66% of concurrent control for weeks 0-13 of the study, and to 78% of concurrent
control for weeks 0-78. Other changes observed in group mean body weight gain were those of
significant increases in weight gain, especially in female mice, which reflects the increased absolute
body weight among treated female mice as shown in Table 3 above.

C. Food Consumption and Efficiency

Food consumption was determined for mice at the same times as body weight (once a week for
the first 3 months and then monthly thereafter). Food efficiency was calculated as the ratio between
body weight gain and the amount of feed simultaneously ingested according to the following
formula (page 33 of the report):



BWy-BXy-y  x100
FCxy

wa-y = mean body weight at weighing prior to day x
BW = body weight on day x

FC = food consumption from day x-y to day x

y = interval in days between weighings

Group mean food consumption data are presented in Table 5 below:

TABLE §
Group Mean Food Consumption in Male and Female Mice Given Dazomet
in the Diet for 78 Weeks @

Food consumption (g/mouse/day)

Week of Males Females
Study 9 20 &0 320 [0 20 &0 320
1 68 66 69 6.8 74 79 78 78
13 59 70 72 7.4 72 96 83 91
53 77 74 30 90 9.0 101 104 102
78 61 80 71 77 75 93 91 8.6

Qdata taken from Tables 001-004 and 008-011, pages 49-52 and 56-59 of the report.

As shown in Table 5 , group mean food consumption in treated male and female mice was not
significantly decreased at any dose level over the course of the study. Food consumption was,
however, noticeably increased in treated female mice at all dose levels, which is consistent with the
observed increased body weight and weight gain in these mice as compared to the controls. Food
consumption was slightly increased in male mice at the 80 and 320ppm dose level.
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Food efficiency for the study in male and female mice is summarized in the foliowing table (Table 6):

TABLE6
Group Mean Food Efficiency in Male and Female Mice Given Dazomet

in the Diet for 78 Weeks @

Food efficiency (b.w. gain/food consumed)

Week of Males Females

Study (0] 2 80 320 Q 20 80 320
1 3.1 3.0 3.4 1.8¢ 3.5 3.1 3.0 2.3¢
7 0.7 0.3 06 1.4¢ ' 1.3 0.2¢ 0.1¢ 0.5¢
13 1.8 07¢ 20 07° 03 02 0.6 1.0
1-13d 1.4 1.0 1.1~ 0.8 0.9 0.9 1.0 0.9

2data taken from Tables 043-044 and 050-051, pages 91-92 and 98-99 of the report.
Bp < 0.05 vs control; Sp < 0.01 vs control.

dealculated from group mean food efficiencv for weeks 1-13.

Focd efficiency in male mice from the 320ppm dose group was significantly decreased during
weeks 1 and 13 of the study by 42 and 62%, respectively, and for weeks 1-13 of the study, food
efficiency in male mice was decreased by 43%.

In female mice, significant decreases in food efficiency were observed for week 1 at the 320ppm
dose level, and for all dose levels at week 7. Overall food efficiency was, however, not significantly
decreased in reated female mice for weeks 1-13 of the study.

The combined observations of decreased group mean body weight, body weight gain, and food
efficiency with no change in food consumption supports the conclusion of test article toxicity in male
mice. In female mice, the combined cbservations of body weight, body weight gain, food
consumption, and food efficiency do not conclusively show test article toxicity. Although food
efficiency was decreased in female mice at the start of the study and was accorapanied by
decreases in body weight gain, overall food efficiency was unaffected in female mice, and there
were no significant decreases in body weight or body weight gain in this sex at any dose level.
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D. Intake of Dazomet

The group mean intake of dazomet for male and female mice over the course of the study is
summarized in the following table (Table 7 ):

TABLE 7
Group Mean Dietary Intake of Dazomet in Male and Female Mice Over 78 Weeks @

Average Intake (weeks 1-78)

Dose (mg/kg/day)
Group {ppm) males _ females
0 0 0
20 4.58 (3.94) . 6.59 (5.67)
80 17.91(15.59) 24.56 (21.37)
320 76.0 (69.92) 103.2 (94.95)

Qdata calculated from Tables 057-060 and 064-067 , pages 105-108 and 112-115 of the report.

Group mean intake of dazomet across all dose groups was supplied by the registrant and is
summarized above for the study duration. Based upon the finding that dietary concentration of test
articie at 20 ppm was 14% below nominal 13% below nominal at 80ppm, and 8% below nominal at
320 ppm (see page 4, above), the actual amount ingested is shown in parentheses above in the
table. Regardless of this correction, it is apparent that female mice received between a 35-43%
greater amount of test article than male mice over the course of the study, based upon an increased
food consumption in freated female mice (Table 5, above).

E. Clinical Pathology

Mice were subject to inspection for palpable masses once a week when being observed for
clinical signs of toxicity. Blood for hematological examination was obtained from all mice of the
satellite groups at 52 weeks and from all surviving mice at 78 weeks. Blood was obtained following
decapitation and subjected to differential biood count using Wright's stain.

As noted above in this review (page 6), there were no signs of clinical toxicity associated with test
article administration. There was no significant occurrence of palpable masses in either male or
female mice which appeared related to reatment with test article. No significant effects of test article
on hematologic parameters was observed in either male or female mice (Tables 076-086, pages
123-134 of the report).



F. Organ Weights

The waeight of the liver, kidneys, brain, adrenals, and testes was obtained at sacrifice for those
mice scheduled for sacrifice. Relative organ weights were calculated using body weights of
anesthetized mice at terminal sacrifice.

Organ weights which were observed to be significantly altered from control mice in the interim and
terminal sacrifice groups are summarized below (Tables 8 and 9):

TABLE 8
Absolute and Relative Organ Weights in Male and Female Mice Given

Dazomet in the Diet for 52 Weeks @

Males Females
0 20 80 320 0 20 80 320
No. mice 10 10 10 10 10 10 10 10
liver wi. 1.3£0.05 1.25:0.% 1.38:0.16 1.56t0.23 ¢ 1.22t0.11 1.30£0.13 1.370.16 P 1.50t0.11 €
liver /b.w. 3.24t0.19 3.30t021 3.21£0.14 4.03t0.26 © 3.79t0.33 3.90t0.41 4.14£0.39 4.60t0.43 ©
kidneys 0.63t0.03 0.570.04 ©0.59t0.05 0.56t0.03 ¢ 0.42t0.02 0.45:0.08 0.44t0.03 0.45:0.02

kidney /b.w. 15801  1.500.14 1.37+0.09 € 1.45+0.11 1.33t0.15 1.38£0.40 1.34*0.15 1.37£0.17

testes 0.22£0.05 0.24:0.01 0.24:0.01 0.24:0.01
testes /b.w. 0.54:0.13 0.62:0.06 D 0.57£0.05 0.63£0.06

Data taken from Table |, pages 475-476 of the report.
Bp <0.05 vs control; Sp <0.01 vs contral.

At 52 weeks, group mean absocilute liver weights were increased in female mice from the 80ppm
dose group and in male and female mice from the 320ppm dose group. In female mice, absolute
liver weight was increased by 12 and 23% in the 80 and 320ppm dose groups, respectively. In
male mice, group mean absolute liver weight was increased by 20% in the 320ppm dose group.
The liver:body weight ratio was also significantly increased in male and female mice fromthe
320ppm dose group. .

In male mice, group mean absolute kidney weight was decreased by 10% at the 20 and 320ppm
dose level, while the kidney : body weight ratio was decreased significantly in male mice only at the
80ppm dose level, where absolute kidney weight was unaffected.
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Group mean absolute testicular weight was unaffected in male mice, but the testes : body weught
ratio was increased significantly (16%) at the 20ppm dose.

No. mice

liver wt.
liver /b.w.

kidneys

0.71+£0.05

TABLE 9
Absolute and Relative Organ Weights in Male and Female Mice Given

Dazomet in the Diet for 78 Weeks 2

Males Females
Y 2 80 320 0 2 80 320
50 49 47 50 48 50 50 48

1486046 1.41£0.44 1490042 1.70:0.23 P 1.23t0.13 1.30t020 1.38t0.20 P 1540017 C
3.85:1.67 3.81x1.44 3.93t1.19 472060 © 4.01+048 4.18:0.72 4.18:0.89 5.050.47 €

0.65:0.04 € 0.63t0.05 ¢ 0.60t0.04 C 0.46+0.03 0.47+0.03 P C.47:0.03 P 0.42+0.03 ©

kidney /b.w.1.82t0.19 1.75£0.18 1.65£0.14 © 1.68£0.13 ¢ 1.50£0.21 1.51£0.17 1.46t0.22 1.61+0.18 °

testes

testes /b.w.

0.22¢0.01 0.22+0.02 0.22+0.02 0.22t0.01
0.57£0.06 0.60t0.06 0.58£0.06 0.62+0.06 ©

Data taken from Table I, page 477-478 of the report.
Pp <0.05 vs control; Sp <0.01 vs control.

At 78 weeks, group mean absolute liver weight was significantly increased by 15, 10, and 25% in
male rmice from the 320ppm dose group, and female mice from the 80 and 320ppm dose groups,
respectively. Liver : body weight ratio was also significantly increased in male and female mice at
the 320ppm dose level by 22 and 25%, respectively. While group mean absolute kidney weight was
significantly decreased in male mice at all dose levels tested, mean kidney weight was significantly
increased in female mice, but only by 2-6%. The testes : body weight ratio was also significantly
increased in male mice at the 320ppm dose level, but no change in absolute group mean testes
weight was observed. A significant increase was also noted in absolute brain weight at the 20 and
320ppm dose levels and adrenal weight in male mice at the 320ppm dose level.

Of interest is the dose-related trend in increased liver weights in female mice (which was also
observed at 52 weeks in satellite mice) and the dose-related trend in decreased kidney weights in
male mice (which was not apparent at 52 weeks).
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G. Macroscopic Observations

All mice surviving to the end of the study were killed by decapitation under CO5 anesthesia. Gross

necropsy was performed on all mice sacrificed at study termination and mice which died and/or
were sacrificed in_extremis during the study.

According to the registrant (page 479 of the report, Table Ili), there were no reatment related
macroscopic findings in mice examined from the interim (52 week) sacrifice.

Treatment related macroscopic pathology was evident in the liver of male and female mice
sacrificed at 78 weeks. In m2le mice, the incidence of liver masses was increased from &/50 in
control mice to 8/50, 17/580, :1d 11/50 in the 20, 80, and 320ppm dose groups, respectively. In
female mice, the incidence of this same lesion was increased from 2/50 in controls to 8/50 at the
320ppm dose level (no increase at the 20 or 80ppm dose level). In addition to the increased
incidence of liver macses in female mice, there was also an increase in foci of discoloration in
female mice (incidence: 2/50, 4/50, 3/50, and 11/50 in control, 20ppm, 80ppm, and 320ppm,
respectively).

There did not appear to be any other reatment associated macroscopic pathology.

H. Microscopic Observations

The following tissues were removed and preserved in 4% formaldehyde solution :

Digestive Respiratory Urogenital .
_=-_tongue _X_trachea _%X kidneys*

_x_ salivary glands* _X_ lungs”* _X_urinary bladder”
_x_ esophagus” _-_nasal cavity _x_testes”
_x_stomach* _X__epididymides”
_Xx - duodenum* Cardiovascular _X_seminal vesicle”
_X_ jejunum® _X_aorta” _X_ prostate

_x_ ileum*® _X_ heart* _X_ovaries

_x cecum” _Xx bone marrow : _x_ uterus*

_x_ colon* _x_ lymph nodes” _-_ vagina
_x_rectum* _x_spleen*

x_liver* _x_thymus”

_X pancreas®

_x_ gall bladder*

=+
fomh
{\)
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{cont.)
Neurologic Glandular Other
_x_brain* _X_adrenals*® _x bone (femur)
_x_ peripheral nerve* _~_lacrimal. gland _X_ skeletal
_=_ spinal cord (3 levels)* _x_ mammary gland muscle
_Xx_ pituitary® _Xx _ parathyroids*® _x skin*
_X_eyes _x_ thyroids* _x_all gross
lesions*

*EPA guideline requirement not examined

Tissues were prepared for microscopic examination by embedding in paraffin wax, cutting thin
sections, and staining with hematoxylin and eosin. All preserved tissues of the contol and high
dose groups were examined, as were the liver, spleen, lung, kidneys, urinary bladder, and any
unusual lesions of the low and mid dose groups. Tissues obtained from the low and mid dose
goups of mice were stained additionally as follows: liver, Oil Red-O; spleen, Perl’s Prussian Blue;
kidneys and urinary bladder, PAS-reaction.

Note: All tissues were preserved as indicated in the guidelines (83-2).

1) Neoplastic Observations

At the interim sacrifice, there were no apparent reatment related findings of neoplastic lesions
in male or female mice (Table V, pages 485-491 of the report). However, it should be noted that 1
male mouse from the 80ppm dose group was observed with a single hepatic adenoma and one
from the 320ppm dose group was observed with 2 hepa’ac adenomas at this Ume point, whereas no
neoplastic hepatic lesions were observed in female mice.

Data on neoplastic changes and tumor distribution in male and female mice from the terminal
sacrifice are summarized in Table 10 :

113
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TABLE 10
Neoplastic Lesions in Male and Female Mice Given Dietary Dazomet for 78 Weeks®
Males Females

Dose (ppm) 0 20 80 320 0 20 80 320
Liver
Ne. of Animals
Examined for
Liver Tumers 50 50 50 50 50 50 50 49
Hepatic . :
Adenoma 7b(1 4)¢ 5(10) 12 (24y 10 (20) 3 (6) 0(0) 1(2) 7 (14)
Hepatic
Carcinoma 3(6) 2(4) 2(4) 2(4) 0(0) 1(2) 1(2) 0(0)
Total (benign+ , -
malignant) 10(20)"I 714) 14(28) 12(24) 3(6) 1(2) 2(4) 7(14)
Pituitary
No. of Animals
examined for
pituitary tumors 50 0 3 50 50 0 0 49
hyperplastic
focus 0 0 0 0 4(8) 0 0 8(16)
adenoma 0 0 0 0 2(4) 0 0 1(2)

- Adata taken from Tables VI-VIII, pages 493-516 of the report.

Prumber of mice with specified lesion.
Cpercentage of mice with specified lesion.

dmice with benign and malignant tumors were separate animals in both sexes.

(WY
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As shown in Table 10 , there was an increase in the percentage of male mice with hepatic
adenoma in the 80 and 320 ppm dose groups. An increase in the percentage of female mice with
this lesion was also observed between controls and female mice in the 320 ppm dose group. In
male mice, these increases were not striking (10% and 6% increase in the 80 and 320ppm dose
groups, respectively) and the increase in hepatic adencma for female mice was also not large (8%).
However, trend analysis showed a significant trend for female mice with this lesion, suggesting an
effect of reatment with test article.

Hyperplastic foci of the pituitary were also listed as a neoplastic finding in treated mice, and this
lesion occurred in female mice only. The incidence of this lesion was increased from 8% in control
mice to 16% in mice from the 320ppm dose group. However, as with the other lesions, the
percentage increase between control and treated mice was small (8%).

2) Non-Neoplastic Observations

Several non-neoplastic pathologies were noted among treated male and female mice in this
study. These included foci of cellular aiteration in the liver, centrilobular lipid deposition in the liver,
tubuler lipid deposition in the kidney, lipofuscin deposition in the urinary bladder, and
hemosiderosis in the spleen. Significant findings are summarized below (Table 11):

TABLE 11
Non-Neoplastic Lesions in Male and Female Mice Given Dietary Dazomet for 78 Weeks?
Males ‘ Females
Dose (ppm) 0 20 80 320 0 20 80 320
Liver
No. of Animals 50 50 50 50 50 50 50 50
examined
fodi of cellular
aiteration
basophilic 4b(g)¢ 9(18) 5(10) 10(20) 1(2) 3(6) 4(8) 13(26) -
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{cont.)
Males Females
Dose (ppm) 0 20 a0 320 0 20 a8 320
Liver
No. of Animals 50 50 50 50 50 50 50 50
examined
lipid deposition
minimal 14(28) 7(14) 12(24y 10(20) 2(4) 4(8) 8(16) 28(56)
slight 1(2) 0(0) 1(2) 17(34) 1(2) 0(0) 0(0) 2(4)
moderate 0(0) 0(0) 0(0) 14(28) 0(0) 0(0) 0(0) 0(0)
marked 0(0) 0(0) 0(0) 8(16) 0(0) 0) 0(0) 0(0)
Kidneys
No. of Animals 50 | 50 50 50 50 50 50 50
examined
tubutar fipid
deposition -
minimal 18(36) 41(82) 4(8) 0(0) 0(0) 0) 0(0) o(0)
slight 32(64) 2(4) 0O0) . 0(0) 0(0) X0) 0(0) 0(0)
focal mononuciear
cell infiltration 17(34) 13(26) 2(4) 2(4) 16(32) 13(26) 12(24) 7(14)
Urinary Bladder - -
No. of Animals 50 50 50 50 50 50 50 50
examined .
lipofuscin deposition ‘
minimal 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 4(8) 12(24)
slight 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 37(74)

-\
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{cont.)
Males Females
Dose (ppm) 0 20 80 320 0 20 80 320
Spleen
hemaosiderin
deposition
minimal 3(6) 5(10) 9(18) 14(28) 9(18) 13(26) 9(18) 2(4)
slight 0(0) 0(0) o(0) 26(52) 24(48) 22(44) 17(34) 1(2)
moderate 0(0) 0(0) 1{2) 10(20) 13(26) 14(28) 18(36) 6(12)
marked 0(0) ©(0) 0) 0(0) 3(6) 1(2) 5(10) 30(60)

severe (0) 0(0) X0) 0(0) 0(0) 0(0) 0(0) - 10(20)

2data taken from Tables A-E, pages 466-469 of the report.
Prumber of mice with this lesion.
Cpercent of mice with this lesion.

In the liver, foci of cellular alteration were increased in incidence in both male and female mice,
primarily at the 320ppm dose level, where the incidence in male mice increased from 8% to 20%,
and the incidence in female mice increased from 2% to 26%.

Cenfrilobular lipid deposition was also observed in increased incidence and severity in both
sexes, again primarily at the 320ppm dose level, and primarily in male mice. As shown above, the
number of male mice demonstrating moderate and severe lipid deposition was greatly increased at
the 320ppm dose level. The number of female mice with minimal and slight lipid deposition was
also greatly increased at the 320ppm dose level. The increased incidence of lipid deposition was
considered contributory to the increased absolute liver weight observed in male and female mice at
this dose level.

In contrast to that observed in"the lwer lipid deposition in the kidney was decreased with
increasing dose of test article in- male mice (where this lesion was observed). The decreased
absolute kidney weight observed at study termlnatlon in male mice was considered to be related to
the decreased lipid deposition. - -

Increased incidence of lipofuscin deposition was observed in female mice only at the 320ppm
dose level. The degree of this deposition was scored as minimal and slight in all cases observed.

Hemosiderin deposition in the spleen was increased in both treated male and female mice. In
male mice, there was an increased incidence of minimal hemosiderin deposition =t the 320ppm
dose level, while there was an increased severity of this deposition in male mice at the 320ppm
dose level, with 52 and 20% demonstrating slight and moderate hemosiderin deposition. In female
mice, there was an increase primarily in the percentage of mice with marked and severe
hemosiderin deposition at the 320ppm dose level. Sixty and 20% of mice at this dose level

ilb'?
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demonstrated marked and severe hemosiderin deposition.

The non-neoplastic lesions of centrilobular lipid deposition in the liver, lipofuscin deposition in the
urinary bladder, and hemosiderin deposition in the spleen were also observed in increased
incidence in male and female mice from the interim sacrifice groups at the 320ppm dose level. In
addition, male mice at the 80ppm dose level showed increased incidence of these lesions at 52
weeks compared to concurrent controls.

lll. DISCUSSION

The present study was undertaken in order to assess the carcinogenic potential of dazomet in
male and female B6C3F1 Cr/Br mice. The study was conducted from April 23, 1986 to November 5,
1987. Mice received dietary levels of Oppm, 20ppm (3.94 mg/kg/day in males, 5.67 mg/kg/day in
females), 80ppm (15.59 mg/kg/day in males, 21.37 mg/kg/day in females), and 320ppm (69.92
mg/kg/day in males, 94.95 mg/kg/day in females). Mice received test article for either 78 weeks
(main study group; 50 mice/sex/dose) or for 52 weeks (satellite group; 10 micefsex/dose). Mice
were monitored for treatment related effects on mortality, body weight gain, food consumption,
palpable masses, and clinical signs of toxicity. Satellite groups of mice were sacrificed at 52 weeks
and subjected to hematologic analysis (differential blood count) and gross necropsy, as well as
histopathologic analysis of selected tissues and organs. Mice in the main study were sacrificed at
78 weeks and subjected to hematologic analysis and complete gross necropsy and histopathologic
examination. Tissues were examined for both potential neoplastic and non-neoplastic changes
related to reatment with dazomet.

Mortality in both treated male and female mice was not significantly altered from control at any
dose level of dazomet tested. No significant clinical toxicity was observed in either male or femals
mice as a result of treatment with dazomet.

Significant decreases in group mean absolute body weight were observed in male mice at the
320ppm dose level, while significant increases in group mean body weight were observed in
female mice from the 20ppm and 80ppm dose groups compared to concurrent controls. In male
-mice from the 320ppm dose group, body weight decreases of 9, 11, and 10% were observed at
weeks 13, 25, and 78 of the study, while female mice from the 20 and 80ppm dose groups showed
increased mean body weight between 4-10% from weeks 13-53 of the study. Body weight gain was
also significantly decreased in male mice over the course of the study. Group mean body weight
gain in male mice from the 320ppm dose group was decreased to 66% of control for weeks 1-13 of
the study, and was decreased to 78% of control for the study duration (weeks 1-78). While a
decrease in body weight gain was also observed in male mice from the 20ppm dose group
(decreased to 81% of control for weeks 0-13), this decrease did not persist for the duration of the
study, and thus the effect at the high dose on absolute body weight and body weight gain can be
regarded as treatment related. Female mice did not show any decrement in body weight gain over
the course of the study.

Food consumption was largely unaffected in male mice for the course of the study (slightly
increased at the 80 and 320ppm dose levels), but was increased between 15-23% in those groups
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of reated female mice which showed increased absolute body weight during the study. In contrast
to food intake, food efficiency was decreased by 43% in male mice from the 320ppm dose group for
weeks 1-13 of the study, but was unchanged in female mice for this period of the study. The
combined observations of decreased body weight gain and food efficiency in male mice supports
the conclusion of test article toxicity at the 320ppm dose level for male mice. There was no evidence
of test article toxicity in female mice from reported changes in body weight and food consumption,
despite the observation (Table 7, page 11 of DER) that female mice received a 35-43% greater dose
of test article across all dose groups than male mice.

The incidence of palpable masses was not significantly different among confrol and treated
male and female mice. Organ weights were, however, significantly affected in male and female mice
at both 52 And 78 weeks. At 52 weeks, liver weight in male mice from the 320ppm dose group was -
elevated by 20% in comparison to control mice, while liver weight in female mice from the 80 and
320ppm dose groups was elevated by 12 and 23%, respectively. Liver : body weight raio was also
significantly elevated in male and female mice at the 320ppm dose level.

Kidney weight at 52 weeks was significantly decreased in male mice by 10% at the 20 and
320ppm dose levels, while the testes : body weight ratio was significantly increased in male mice at
the 20ppm dose level. The toxicological significance of decreased kidney weight is not clear,
although a dose-related decreased incidence of tubular lipid deposition was observed in kidneys
from male mice (Table 11, page 17 of DER) which could account in part for the decreased kidney
weight. The increased testes : body weight ratio in male mice at the 20ppm dose level is assumed to
be unrelated to treatment with dazomet.

At 78 weeks (terminal sacrifice), there were similar changes in organ weights as those observed at
52 weeks. Liver weight was increased by 15% in male mice at the 320ppm dose level, and by 10
and 255 in female mice at the 80 and 320ppm dose level. Liver : body weight ratio was also
increased in both male and female mice at the 320ppm dose ievel 22 and 25%, respectively.

Kidney weight showed a dose-related decrease from 8-15% at 78 weeks in male mice, while a
slight (2-6%) increase in kidney weight was observed in femaie mice at all dose levels. Testes :
body Wweight ratio was again increased in male mice, but only at the 320ppm dose level. The
absence of corresponding pathology in the testes does not support the idea of testicular toxicity, and
the increased ratio is likely the resuit of decreased body weight in male mice at 78 weeks.

It should be noted that for organ weights, dose-related rends were apparent for the increase in
liver weight in female mice, and for the decrease in kidney weight in male mice.

Macroscopic pathology was not evident in male and female mice at 52 weeks. At 78 weeks,
increased incidence of liver masses was observed in male mice at the 80 and 320ppm dose levels
(17/50 mice and 11/50 mice vs 8/50 mice in controls, an increase of 112 and 37%) and female mice
at the 320ppm dose level (8/50 mice vs 2/50 mice at Oppm, an increase of 300%). Foci of
discoloration were also observed in increased incidence in female mice at all doses, although the
greatest increase was observed at the 320ppm dose level, where 11/50 mice were observed with
this lesion compared to 2/S0 control mice, an increase of 450%. These lesions, especially at the
320ppm dose level, are considered an effect of reatment with test article.

The effects of dazomet administration on the incidence of neoplastic lesions in male and female
mice was manifested primarily by an increase in liver adenoma in male and female mice, and an
increase in pituitary hyperplastic foci in female mice. At 52 weeks, 1 male mouse from the 80ppm
dose group was observed with a single hepatocellular adenoma, while 1 male mouse from the
320ppm dose group was observed with 2 adenomas. Hepatocellular adenoma was also observed
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in increased incidence in male mice at 78 weeks, from an incidence of 14% in control mice to 24
and 20% in mice from the 80 and 320ppm dose groups, respectively. Female mice were observed
with increased incidence of this lesion at the 320ppm dose level (14% incidence vs 6% in controls),
a statistically significant positive trend (p=0.0475 by Cochran-Armitage test). Pituitary hyperplastic
foci were also observed to double in incidence between control female mice and those from the
320ppm dose level (8% to 16%). It should be noted that while the increase in hepatocellular
adenoma the effect itself is not dramatic. Hepatic carcinoma was not increased in incidence in
treated male or female mice in this study.

A variety of non-neoplastic lesions were observed in increased incidence in treated male and
female mice, including foci of cellular alteration in the liver, centrilobular lipid deposition, lipofuscin
deposition in the urinary bladder (female mice only), and hemosiderin deposition in the spleen.
Tubular lipid deposition in the kidney was observed to decrease in incidence with increasing dose
of dazomet in male mice, which supports in part the decreased organ weight observed in this sex of
freated mice. A summary of these lesions follows:

1) Basophilic foci of cellular alteration in the liver were increased from an incidence of 8% in
controi male mice to an incidence of 20% in mice from the 320ppm dose group. In females, an
increase from 2% in controls to 26% at the 320ppm dose was observed. A dose-related trend for the
incidence of this lesion was also apparent in female mice (Table 11, page 17 of DER).

2) Centrilobuiar lipid deposition in the liver was increased in incidence and severity in male mice.
The number of male mice graded as having moderate and marked lipid deposition was increased at
the 320ppm dose level. No male mice were observed with this grading at lower doses of dazomet.
The incidence of this lesion but not the severity was increased in female mice at the 320ppm dose
level.

3) Tubular lipid deposition in the kidney was decreased in a dose-related manner in male mice. No
lesion "of this type was observed in female mice.

4) Lipofuscin deposition in the urinary bladder was increased in incidence and severity in female
mice at the 320ppm dose level. Virtually no lipofuscin depositon was cbserved at lower doses of
dazomet.

5) Hemosiderin deposition was increased in incidence and severity in male mice. Minimal
deposition was observed in 6% of male mice at Oppm, and in 28% of male mice at the 320ppm dose
level. At the 320ppm dose level, 52 and 20% of mice were observed with slight and moderate
hemosiderin deposition, in comparison to 0 and 2% of male mice observed with this grade of
hemosiderosis at the 80ppm dose level.

In female mice, an inaeased incidence of mice with marked and severe hemosiderin deposition
was observed (60 and 20%, respectively) at the 320ppm dose level. Ten and 0% of female mice
were graded with marked and severe hemosiderosis at the 80ppm dose level.

The present study supports the conclusion of limited carcinogenicity of dazomet in male and
female mice. This is based upon the observation of increased incidence of hepatocellular adenoma

1<v



23 of 23

in male and female mice at 320ppm dazomet. A statistically significant positive rend was observed
for this lesion in female mice only. Basophilic foci were found to be significantly increased in female
mice when analyzed by Fisher's exact test and the Cochran-Armitage test. Pituitary hyperplastic foci
were doubled in incidence between control and high dose female mice.

V. CONCLUSIONS

Technical Dazomet was administered to male and female B6C3F1 mice in the diet for 78 weeks at
doses of Oppm, 20ppm (3.9 mg/kg/day in males, 5.7 mg/kg/day in females), 80ppm (15.6 mg/kg/day
in males, 21.4 mg/kg/day in females), and 320ppm (69.9 mg/kg/day in males, 95.0 mg/kg/day in
females). Decreased body weight, body weight gain, and food efficiency were cbserved in male
mice from the 320ppm dose group. Increased liver weight and liver : body weight ratio was
observed in male and female mice from the 320ppm dose group sacrificed at 52 and 78 weeks.
Incadence of hepatocellular adenoma was increased in male and female mice from the 320ppm
dose group, and in male mice from the 80ppm dose group. A statistically significant trend for
increased hepatocellular adenoma and basophilic foci of cellular alteration in the liver was reparted
in female mice.

Based on the effect of test article on body weight gain in male mice, liver weight in male and
female mice, and incidence of basophilic foci of cellular alteration in livers of male and female mice
during weeks 0-78 of the study, it appears that the MTD was achieved for dazomet.

The data in this study support the conclusion of limited evidence of carcinogenicity for technical
dazomet, based upon the occurrence of increased incidence of hepatocellular adenomas in maie
and female mice at 320ppm dazomet.

The No Observed Effect Level (NOEL) = 20 ppm

The Lowest Observed Effect Level (LEL) = 80 ppm (increased liver masses in male mice at 78
vieeks; increased liver weight in female mice at 78 weeks).

The Maximum Tolerated Dose (MTD) = 320 ppm (decreased body weight gain in male mice during
weeks 0-13; increased liver weight and lipid deposition in male and female mice at 78 weeks;
increased incidence of basophilic foci of cellular alteration in males and females at 78 weeks).

V. CLASSIFICATION
Core minimum
This study satisfies the guideline requirements (83-2) for a carcinogenicity study in mice.
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Test material: tetrahydro-3,5-dimethyi-2 H-1,3,5-thiadiazine-2-thione
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Department of Toxicology
BASF Ludwigshafen, W. Germany

Dazomet Task Force
Prenatal Toxicity of Dazomet in Rabbits

Dr. Merkle

Study Completed: July 15, 1280

Conclusions: Administration of Dazomet technical to pregnant female American Dutch rabbits
resuited in maternal toxicity at 25, 50 and 75 mg/kg/day. There was eviderice of developmental
toxicity of dazomet at the dose levels tested, but insufficient evidence was presented to conclusively
demonstrate developmental toxicity.

Maternal NOEL= 12.5 mg/kg/day
Maternal LOEL= 25 mg/kg/day (decreased body weight gain on days 0-20
[study #2] ).

Tentative Developmental toxicity NOEL = 12.5 mg/kg/day
Tantative Developmental toxicity LEL = 25 mg/kg/day (increased resorptions ana
resorptions/dam)
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CLASSIFICATION Core supplementary NN873¢&

This study does not satisify the guideline requirements (83-3) for a teratogenicity study in rabbits
and cannot be upgraded. The registrant is asked to repeat this study at appropriate dose levels
using an adequate number of dams to produce at least 12 litters/dose group.
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|. MATERIALS and M oDs _
208736
A. Test Material: tetrahydro-3,5-dimethyi-2 H-1,3,5-thiadiazine-2-thione
purity: 98-100% a.i.
description: white solid (powdery)
test substance # 79/41 and 79/41-1

structure:

CHs\N/\N/CHs

NUAN

B. Vehicle: aqueous carboxymethyicellulose (Tylose®, HOECHST AG)

. nd Stability and Hom eity. The registrant stated in both reports (pages 22 and 194)
that stability of dose suspensions was not carried out “since the suspensions were prepared freshly

each day and administered shortly afterward.” -
Note: In the Chronic Toxicity study in Dogs (MRID # 413677-01), dazomet was found to be unstable
in feed, declining in concentration by approximately 30% within one hour of preparation.

D. Test Animals: Species: Himalayan Rabbit, strain Chbb:HM (outbred), female (virgin)

Source: DR. K. THOMAE, GmbH, Biberach, FRG.
Age: 20-41 weeks (at beginning of randomization)
Weight: 1.89-2.43 kg; mean wt. 2.19kg (day 0 of pregnancy)

E. Animal Husbandry:

A total of 62 female rabbits were used in report #1, while 60 female rabbits were used in report
#2. Rabbits were housed individually in wire cages (type UNO HD |l, Becker & Co., FRG) ina

temperature (21-24 9C, study #1; 22+ 2 °C, study #2) and humidity (52-84%, study #1; 55+5%,
study #2) controlled room with-a 12 hour light/dark cycle). Rabbits were individually identified by ear
tatoo, but were apparently not numbered until the end of the study (page 16 and 189 of the report).
Food (Ssniff K complete diet for rabbits produced by Plange Kraftfutterwerk Scest GmbH, FRG) and
tap water were available ad libitum. Food was provided as approximately 130 g/ rabbit/day.
Acclimation of rabbits to the study environment was not specified. No significant deviations were
reported in environmental conditions during the study, although records were not provided.
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F.Experimental Design and Dosing: 087326

Dazomet Technical was administered as a suspension in 0.5% CMC vehicle by gavage to female
rabbits on gestation days 6 through 18 inclusive in order to assess developmental toxicity of this
chemical. Doses for study #1 were selected based upon acute toxicity studies in which doses of
100, 147, and 215 mg/kg were used , while doses for the second study were selected based upon
report # 83/037, in which a maternal and developmental NOEL was apparently not attained. Dose
volume was Smikg. Dose volume was based upon body weight obtained on day 6 p.i.

Doses and numbers of rabbits tested at each dose level are as follows:

Study # 1 0 mg/kg/day: 11 rabbits
25 mg/kg/day: 13 rabbits
50 mgkg/day: 13 rabbits
75 mgkg/day: 14 rabbits

Study #2 0 mg/kg/day: 15rabbits
6.25 mgkg/day: 15 rabbits

12.5 mgkg/day: 1S rabbits

25 mgkg/day: 15 rabbits

G. Mating
One hour prior to insemination; rabbits were injected with 40 |.U. of Primogcnyl® (chorionic

gonadotropin) dissolved in 1ml of physiological saline into the ear vein. The day of insemination
was designated as gestation day 0. The source of sperm used in these studies was not specified.

H. Statistical Analysis:

A copy of the statistical tests used in these studies and the purposes for which they were
employed is appended to this report.

I. Compliance:

A signed statement of Compliance with Good Laboratory Practice Standards was provided. This
study was conducted prior to 40 CFR 160, but was “performed in the spirit of GLP” (page 3 of the
original report; this statement does not appear in the reformatted report).

A signed statement of Data Confidentiality Claims was provided.

A signed statement of Quality Assurance was not provided for either study.

A signed statement of Flagging of Studies for Potential Adverse Effects was not provided for either
study. :
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1. OBSERVATIONS and RESULTS: , z
A. Maternal Toxicity
1. Mortality

All animals were observed daily for signs of mortality. Animals which died were dissected on
the day of death or the following weekday and subject to gross pathologuzl examination, mdudng
examination of the uterus for implantations.

There were no deaths in study # 2. In study #1, two dams in the 75 mg/kg/day dose group
were found dead (Table 067, page 127 of the report). Cause of death for one dam was probably
related to gavage error (page 39 of the report), as the animal dies shortly afer the 7th treatment. The
other dam showed severe diarrhea from day 11 post-implantation, and died on day 17 post-
implantation.

2. Clinical Toxicity

Animals were observed daily for signs of clinical toxicity, except on weekends or when there
was no treatment. Note: This raises the question of whether the rabbits received all doses of
dazomet, if in fact there was no treatment on weekends.

In study #1, clinical toxicity was observed in dams from the 50 and 75 mgkg/day dose
groups. At 50 mg/ikg/day, one dam was observed with severe diarhea rom day 7 rost-insemanation
(p.i.) . and apathy. This dam was sacrificed on day 26 p.i. due to severe weight loss and the
development of purulent conjunctivitis. A second dam was observed with severe diarrhea rom day
14 p.i. to the end of the study. At 75 mg/kg/day, diarhea was observed in 2 dams from days 7 and
11 p.i., while apathy was observed in 2 other dams throughout the treatment period. Two of these
dams died during the treatment period.

In study #2, there were no apparent signs of clinical toxicity observed. One dam at the 25
mg/kg/day dose level was treated for purulent conjunctivitis from day 2 p.i. until day 6 p.i., and again
on p.i. days 24-25. ‘

3. Body Weight:

Body weights were recorded in study #1 three times a week, and additionally on the dayv of
insemination and again on pd. days 6, 18, and 30. |n study #2, weights were recorded 3 tiines a
week and again on the day of insemination and on days 6 and 29 p.i. Group mean body weights,
group mean body weight gain, and individual body weight data were provided. Group mean body
weight gain is shown in Table 1a for study #1, and group mean body weight gain for study #2 is
shown in Table 1b .
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TABLE 1a 108736
Group Mean Body Weight Gains (g) in Dazomet Technical-Treated Rabbits?

Study Interval Dose groups (mg/kg/day)
(days)
0 ob - 25 50 75
0-6 57.1 83.6 48.0 47.6 24.0
6-19 67.6 99.4 -35.8 -67.6 -111.3
19-30 237.5 128.6 185.4 115.0 152.0
0-30 362.3 311.6 197.6 95.0 64.7 )

Animals which were non-pregnant were excluded from analysis.
AData calculated irom Tables 007-009, pages 77-79 of original report; byehicle control

From days 0-6 and 6-19 of the study, the data show an apparent dose-related decrease in body
weight gain for reated dams vs vehicle controls. Body weight gain for study days 19-30 did not
appear decreased in treated dams vs controls. Overall body weight gain for study days 0-30 also
showed a dose-related decrease of 36, 69, and 79% in the 25, 50, and 75 mg/kg/day dose groups
vs vehicle control. Note: Tables 007-014 missing from reformatted study.

TABLE 1b
Group Mean Body Weight Gains (g) in Dazomet Technical-Treated Rabbits?

Study Interval Dose groups (mg/kg/day)
(days)
ob 6.25 12,5 25.0
0-6 -7.0 6.8 8.3 218
6-20 10.4 69.0 54.1 -56.0
20-29 116.3 209.0 102.4 97.6
0-29 119.7 271.2 164.8 19.8

Animals which were non-pregnant were excluded from analysis.
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(Table 1b, cont.)

2Data from Tables 007-009, pages 234-236 of the report.

byehicle control

7
008736

Effects on body weight gain in study #2 occurred primarily in the 25 mg/kg/day dose group from
study days 0-20. These decreases in body weight gain resulted in a decrease of 83% for overall
body weight gain in the 25 mg/kg/day dose group vs vehicle control for the study duration (days 0-

29).

iy

4. Food consumption

Food consumption was monitored daily in both studies. The amount of food consumed was
determined by subtraction of that portion not eaten each day from the amount offered. Data on
group mean food consumption and individual food consumption were provided by the registrant.
Food consumption data for study 1 is summarized in the following Table (Table 2 ). Food

consumption was unaffected in study #2.

Food Gonsumption (grams) in Dazomet Technical-Treated Rabbits2

TABLE 2

Study day

1
6
7
12
15
19
23
28

_ob
84.47
87.52
86.20
92.95

81.50 -

- 86.96 -
106.86
- 105.89

Dose Group (mg/kg/day)
25 50

91.17 92.40
94.48 97.28
78.34 75.94
68.96 67.97
48.74 58.50
52.85 62.31

T 84997 " 103.35
104.36 103.60

75

84.98
85.55
34.61
41.85
39.23
47.62
107.44
89.17

Adata taken from Table 001, page 69 of registrant report; bvehicle control.

As shown in Table 2a , food consumption was not affected during the first 6 days of reatment, but
by day 7, a 60% decrease in food consumption was observed in the 75 mg/kg/day dose group.
From study days 12-19, decreases in food consumption between 25-50% were observed in all
treated groups of dams. According to statistical analysis performed by the registrant (page 70 of the
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report), significant differences were found only in the 75 mg/kg/day dose group for the study
intervals days 6-9, 10-14, and 15-19. However, it is apparent that decreases were observed at all
dose levels during this period of the study in study #1.
No apparent effects of test article administration on food consumption were observed in study #2.

5. Gross Pathology

Any rabbits which died, appeared moribund or showed signs of early termination of pregnancy
were submitted for gross necropsy. On day 29 (study #2) or day 30 of gestation, all surviving does
were terminated by infravenous barbiturate overdose. The abdomen was opened and the uterus
excised with ovaries. The uterus was removed intact and weighed before opening. The uterus was
then opened, fetuses and resorptions removed, and each implant noted. Abdominal and thoracic
viscera were examined in maternal rabbits and any gross anatomical changes recorded.

Fetuses were delivered by Cesarean section. The sex, length, and weight of fetuses and
placentas were determined. All fetuses were eviscerated and examined macroscopically.
Subsequent to pathological examination, fetuses were X-rayed for determination of skeletal
abnormalities. Heads were fixed additionally in Bouin’s solution and processed according to the
method of Wilson.

i) Gross Observations

Necropsy findings on individual female rabbits were not provided. Only summaries of any
dams displaying abnormal pathology were provided.

According to the registrant (pages 41 and 211), thera were no apparent gross pathological
changes associated with test article freatment in maternal rabbits. However, pathological data on at
least those rabbits which died during test article administration should have been provided in order
to assess any test article related pathology in these animals.

ii) Histopathologic Observations
No histological data were provided on maternal tissues in this report.
iii) Organ Weights
The weight of the uterus was provided for each maternal rabbit. According to the registrant
(Table 068, page 128 of the report), group mean uterine weight in dams from the 50 and 75
mg/kg/day dose groups (study #1) was significantly decreased ( p < 0.01) in relation to controls.
Uterine weight decreased from a mean value of 243.67g in vehicle controls to 60.7 and 62.55g in

the 50 and 75 mg/kg/day dose groups, respectively. In study #2, uterine weights were unaffected at
any dose level.
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iv) Cesarean Section Observations

Table

Dose (ma/kg/dav):

#Animals Assigne

#Animals Mated/
Inseminated

Pregnancy Rate (%)

Maternal Wastage
#Died

#Died/pregnant
#Non pregnant

#Aborted
#Premature Delivery
Whcole Litter Hesorptions®©
Total ;' of litters
Total Corpora Lutea

Corpora Lutea/damd

Total Implantations ™~
Implantations/Dam ®
Total Live Fetuses
Live Fetuses/Dam

Total Resorptions

: Cesarean Section

Q
1

—r

62

5.6

42

3.8

42
3.8

servations
b 25
1 13
11 10
100 77
0 0
0 0
0 3
0 0
2 1
1 0
8 9
71 78
6.4 7.8
53 53°
4.8 5.3
37 37
3.3 3.7
16 16

i TS

tudy #1)2

PO ot o T e

e on i i e

Ty Ty TUIN TR e SUESY TR
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008736

S0 S
13 14
10 13
77 93
0 2
0 2
3 1
0 0
0 0
7 6
3 5
51 83
5.1 6.3
61 63
6.1 4.8
9 9
0.9 0.7
52 54

PPN

TSR T
= XA




Table 3a (cont.) 0087 26

Dose (mg/ka/day): 0 ob 25 50 75
Early 0 4 14 47 38
Intermediate 0 2 0 5 16
Late 0 1 2 0 0

Resorptions/Dam 0 0.6 1.6 5.2 41

Total Dead Fetuses [no dead fetuses were reported]

Dead Fetuses/Dam

Mean Fetal Weight (gm)' 48.0 47.0 47.4 43.3 441

(M +F)

% Preimplantation L.oss (mean) 322 25.3 320 -19.0 24.0

% Postimplantation Loss (mean) 0 30.1 30.1 85.0 85.7

Sex Ratio i :

(mean MiF) 3.1/21 2.81.7 2416 1613 1.2/0.6

2Data taken from Tables 067 and 078, pages 127 and 138 of report.
bvehicle control

Cdata taken from Tables 073-083, pages 140-144 of report.

d.edata recalculated from Table 078, page 138 of the report.

fdata taken from Table 089, page 150 of the report.

It is noted that there were less than 12 ktters/dose group as required for a teratology study in rabbits.

There were no apparent reatment related alterations suggestive of maternal toxicity, although the
increase in the number of whale litter resorptions and decreased total number of litters in the 50 and
75 mg/kg/day dose groups may be suggestive of maternal toxicity.

Developmental toxicity was apparent at the 50 and 75 mg/kg/day dose levels in the form of a
decrease in total live fetuses, live fetuses/dam, and increased resorptions in these dose groups vs
controls. The number of early and intermediate resorptions was also increased at the 50 and 75
mg/kg/day dose levels. Fetal weight was not significantly different among the dose groups for the
sexes combined, but mean female fetal weight was significantly decreased in the 50 and 75
mg/kg/day dose groups (Table 089, page 150 of the report). Post implantation loss was also greatly
increased at the 50 and 75 mg/kg/day dose level, increasing to 85% at these 2 doses vs 30% in
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copora lutea in this dose group.

Table 3b : Cesarean Section Observations (Study #2)3

Dose {ma/kg/day):
#Animals Assigned

#Animals Mated/
Inseminated

Pregnancy Rate (%)

Maternal Wastage
#Died

#Died/pregnant
#Non pregnant

#Aborted
#Premature Delivery
Whole Litter Resorptions©
Total # of litters
Total Corpora Lutea
Corpora Lutea/damd
Toial Implantations - -
Implantation S)Dam e
Total Live Fetuses

Live Fetusesam

ob
13

13

62

6.2
39
3.9
33
3.3

6.25

15

15
80

12
101
8.4

85

7.0

82
6.8

125

1

15
100

1
83
6.2
75
5.0
61

4.0

. 11
controls. Note: The negative pre-implantation loss at S0 mg/kg indicates a problem with counting

008736

15
87

81
6.2
58
4.4
35
2.6

st
(W4
(\,’
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Table 3b (cont.) 208736
ose (ma/kg/day): b 6.25 125 43
Total Resorptions 6 3 12 23
Early 6 3 7 23
Intermediate 0 0 5 0
Late o 0 0 0
Resorptions/Dam 0.6 6.25 0.8 1.7
Total Dead Fetuses [2 dead fetuses were reported in the 12.5 mg/kg/day dose group | )
Dead Fetuses/Dam
Mean Fetal Weight (gm)f 40.2 38.9 41.0 39.6
(M+F) )
% Preimplantation Loss (mean) 37.0 16.0 19.3 28.3
% Postimplantation Loss (mean) 15.0 3.5 18.6 396
Sex Ratio
{mean MF) " 2.2/1.8 3.0/13.8 2.4/3.0 2.2/2.1

AData taken from Tables 071 and 083, pages 297 and 309 of report.
bvehicle control

Cdata taken from Tables 072-075, pages 298-301 of report.

d.data recalculated from Table 071, page 297 of the report.

fdata taken from Table 083, page 309 of the report.

In study #2, there was an apparent indication of maternal and/or developmental toxicity rom
examination of the data in Table 3b, as total resorptions and resorptions/dam were increased at the
25 mg/kg/day dose level. The increase in resorptions/dam appeared to follow a dose-related trend.
Of note were the low values for pregnancy rate and total implantations as well as the high vahkue for
pre-implantation loss in the control group, indicating a potential error in the timing of dosing (i.e.
dosing prior to the completion of implantation).
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In both study #1 and #2, there were insufficient numbers of litters in the control groups to provide a
meaningful analys:s of observations at cesarean section. In addition, the number of litters/dose
group was insufficient at all doses in study #1 (at least 12 litters/dose group required by the
guideline for teratology studies).

2. Developmental Toxicity

Following sacrifice of the fetuses, the abdomen and thorax of each fetus was opened for gross
examination of organs before removal. The sex of the fetuses were determined, and sagittal
sections made through the heart and kidneys.

Following internal examination, fetuses were Xrayed for examination of the skeletons. After X-
ray, the heads of all fetuses were fixed in Bouin’s solution and processed according to the method of
Wilson.

TABLE 4a
Developmental Toxicity of Dazomet Technical (Study #1R

Dose group

(mg/kg/day) 0 0 25 50 75
Observations?

#pups(litters) examined 42 (8) 37(8) 37 (9) 9(3) 9(5)

#pups(litters) affected

anomalies 2(1) 1(1) 0(0) 1(1) 0(0)
variations and 39(8) 31(8) 26(9) 5(3) 5(4)
retardations

@ Data taken from Table 115, page 176 of registrant report.

Definitions of anomalies and variations were provided by the registrant (page 29) and were as
follows:

anomalies: “changes which could be recorded and had progressed beyond the degree of
retardation and variations.”

variation: “change: «....ch regularly occurred.”

retardation: “delays in development compared with the norm at the time of the examlnatlon
(cesarean section).”

a. External Malformations

According to the registrant, nonspecific external changes unrelated to treatment were observed in



all fetuses with external abnormalities, including control fetuses. Length and weight of female
fetuses from the 75 mg/kg/day dose group appeared to be increased relative to control fetuses,
along with placental weight Pseudoankylosis was reported in 1 fetus from the vehicle control, and
in 1 fetus from the 50 mg/kg/day dose group. No other data other than fetal weight and length were
provided, although an apparent summary of external examination appears on page 45 of the report.

b. Visceral Malformations

Information on abdominal visceral examination of fetuses was provided in this study (tables 111-
114, pages 172-175 of the report). Absence of the gall bladder was noted in two fetuses from
unireated control, and in 1 fetus from the 50 mg/kg/day dose group. No other information was
provided.

c. Skeletal Malformations

Information on examination of stemum and ribs was provided (Tables 103-109, pages 164-170 of
the report). The most prevalent finding was bilateral accesory ribs and partially ossified sternebrae,
which occurred in untreated, vehicle treated control, and 25 mg/kg/day fetuses to a much greater
extent than in fetuses from the 50 and 75 mg/kg/day groups. Examination of apparent historical
control data (Appendices 6-8, pages 60-62 of the report) did not shed any light on why this
occurred.

TABLE 4

Developmental Toxicity of Dazomet Technical (Study #2)2

Dose group

(mg/kg/day) 0 25 50 75
Observations?

#pups(litters) examined 42 (8) 37 (9) 9(3) 9(5)

#pups(litters) affected

anomalies 2(1) 3(2) 3(2) 0(0)
variations and
retardations 25(8) 73(12) 43(11) 23(8)

@ Data taken from Table 108, page 334 of registrant report.

a. External Malformations

Lccording to the registrant, nonspecific external changes unrelated to freatment were observed in
all fetuses with external abnormalities, including control fetuses. Length and weight of pups were
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unaffected among the dose groups (Tables 083 and 084, p. jes 309-310). Pseudoankylosis was

reported in 2 fetuses from the 6.25 mg/kg/day dose group, and in 1 fetus from the 12.5 mg/kg/day
dose group. No other data were provided.

b. Viscerél Maifarmations

Information on abdominal and head visceral examination of fetuses was provided in this study
(tables 101-107, pages 327-333 of the report). Absence of the gall bladder was noted in two fetuses
from vehicle control, in 2 fetuses from the 6.25 mg/kg/day dose group, and in 1 fetus from the 12.5
mg/kg/day dose group. Anophthalmia (unilateral) was reported in 1 fetus from the 12.5 mg/kg/day
dose group. No other information was provided.

¢. Skeletal Malformations

Information on examination of sternum and ribs was provided (Tables 94-100, pages 320-326 of
the report). The most prevalent findings were absent sternebrae (vehicle control and 6.25 mg/kg/day -
dose groups) and partially ossified sternebrae (6.25 and 12.5 mg/kg/day dose groups). These
variations did not appear to show an increased incidence with dose, and were reported in lower
incidence at the 25 mg/kg/day dose level. Examination of apparent historical control data
(Appendices 6-8, pages 60-62 of the report) did not indicate clearly whethe. these changes in the
control group fell within historical control range.

I1.DISCUSSION

In the present study, the developmental toxicity of Dazomet technical was assessed by oral
administation of the chemical at doses of 0, 6.25, 12.5, 25, 50, and 75 mg/kg/day to pregnant female
Himalayan Rabbits on days 6-18 of gestation inclusive. These doses were used in 2 different
studies conducted under apparently similar conditions. Doses of 0, 25, 50, and 75 mg/kg/day were
used in the first study, and doses of 0, 6.25, 12.5, and 25 mg/kg/day were used in the second study.
Daily observations were made for maternal toxicity of Dazomet technical, while body weights were’
recorded in study #1 three times a week, and additionally on the day of insemination and again on
p.i. days 6, 18, and 30. In study #2, weights were recorded 3 times a week and again on the day of
insemination and on days 6 and 29 p.i. On days 29 and 30 of gestation, surviving rabbits were
killed by inravenous barbiturate overdose and were subjected to cesarean section to assess
developmental toxicity of Dazomet technical.

Mortality was reported only in study #1, in which 2 dams from the 75 mg/kg/day dose group died
during the study. The cause of death in these 2 rabbits was probably gavage error in one rabbit,
and an undetermined cause in the second rabbit. Diarrhea was observed in 2 rabbits each from the
50 and 75 mg/kg/day dose groups, and was apparently contributory to the death of one rabbit at the
75 mg/kg/day dose group.

Changes in body weight gain of dosed rabbits were evident in study #1. A doserelated decrease
in body weight gain was evident from study days 0-19, such that weight gain for the entire gestation
pericd (days 0-30) was decreased 36, 63, and 79% in dosed rabbits at the 25, 50, and 7%
mg/kg/day dose groups, respectively. In study #2, effects were seen primarily at the 25 mg/kg/day
dose level rom study days 0-20. In study #1, decreased food consumption was observed from days
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7-19 of the study at all dose levels, which could explain the decease in body weight gain,
especially as no significant clinical symptoms other than diarrhea were reported. However, no
significant decrease in food consumption was observed in study #2, where weight gain was
decreased during study days 0-20 in the 25 mg/kg/day dose group of dams. These findings support
the conclusion of maternal toxicity at the 25, 50 and 75 mg/kg/day dose levels, but are limited in
scope, as food consumption in rabbits is not a sensitive indicator of toxicity. Body weight gain
decrements in this study are believed to be due to test article toxicity.

The evaluation of observations made at cesarean section is hindered by the lack of an adequate
number of litters per dose group (less than 12 at each dose level in both studies). In addition, the
pregnancy incidence in control rabbits in study #2 (77%) is unacceptably low, as are the number of
implantations relative to treated rabbits. Pre-implantation loss is also higher in controls then treated
rabbits in this study.

In study #1, the total number of live fetuses and live fetuses/dam were decreased at the 50 and 75 -
mg/kg/day dose levels vs control. An increased number of resorptions was also observed at these 2
dose levels, while the number of resorptions in the 25 mg/kg/day dose group was similar to control.
Post-implantation loss was also greatly increased in rabbits from the 50 and 75 mg/kg/day dose
goups. These observations, vshile limited in their implication due to the inadequate number of
litters, are believed to be the resuit of developmental toxicity.

Cesarean section observations in study #2 show increased resorptions in dams from the 12.5 and
25 mg/kg/day dose groups. The number of resorptions/dam also showed a dose-related increase.
As with study #1, the implications of these results are limited due to inadequate numbers of litters.

The fetal toxicity of dazomet could not be properly evaluated, due to a lack of information fom
skeletal and visceral examinations. Examinations conducted on fetuses did not appear thorough
enough. Specific information on each organ and tissue examined, as well as detailed skeletal
examinations, are needed in order to properly evaluate the teratogenic potential of this chemical.

HI.CONCLUSIONS

Administration of Dazomet technical to pregnant female American Dutch rabbits resulted in
maternal toxicity at 25, 50 and 75 mg/kg/day. There was evidence of developmental toxicity of
dazomet at the dose levels tested, but insufficient evidence was presented to conclusively
demonstrate developmental toxicity.

Maternal NOEL= 12.5 mg/kg/day
Maternal LOEL= 25 mg/kg/day (decreased body weight gain on days 0-20
[study #2]).

Tentative Developmental toxicity NOEL = 12.5 mg/kg/day
Tentative Developmental toxicity LEL = 25 mg/kg/day (increased resorptions and
resorptions/dam)
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V. CLASSIFICATION Core supplementary

008734
This study does not satisify the guideline requirements (83-3) for a teratogenicity study in rabbits

and cannot be upgraded. The registrant is asked to repeat this study at appropriate dose levels
using an adequate number of dams to produce at least 12 litters/dose group.
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Dazomet

Page is not included in this copy.

Pages | 32 through l 43 are not included.

The material not included contains the following type of
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identity of product inert ingredients.
Identity of-product impurities. |

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of pfoduct ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formmla:
Information about a pending registration action.
FIFRA registration data.

The document is a duplicate of page(s) .
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The information not included is generally considered confidential
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the individual who prepared the response to your request.
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Data Evaluation Report
Study tvpe: Multigeneration Reproduction - Rat (Guideline 83-4)

EPA |ID Numbers: MRID number: 418653-01
Caswell No: 840
HED Project No: 1-1800

Test material: Dazomet

Synonyms: tetrahydro-3,5-dimethyl-2 H-1,3,5-thiadiazene-2-thione

Study number(s): 71R0318/8597

Sponsor: BASF Corporation
Research Triangle Park, NC

Testing Facility;: BASF Aktiengesellschaft
Department of Toxicology
W. Germany

Title of report: Report on the Reproduction Study with Dazomet in Rats; Continuous
Dietary Administration Over 2 Generations (2 Littersin the First and 1 Litter in the Second
Generation)

Author(s): Dr. Hellwig
Study Completed: February 1989

Conclusions: The reproductive toxicity of Dazomet was assessed in male and female Wistar rats
by administration of dazomet over two-generations at doses of Oppm, Sppm, 30ppm, and 180ppm.
Reduced body weight and body weight gain was observed in F, females, F1 males, and F1 females

at the 30 and 180ppm dose level. Reduced body weight and body weight gain was also observed
in nursing F1 female rats at the 180ppm dose level. Increased liver : body weight ratios were
observed in F, male rats and F1 males and females. Reduced activity of alanine aminotransferase

activity' in male and female F, rats at the 180ppm dose level was observed, as was significantly
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decreased serum albumin in F, female rats at the 180ppm dose level, and significant decreases in

serum globulins in Fy and F1 male rats at the 180ppm dose level. An increase in the incidence and
severity of intracellular hepatic neutral lipids was observed in F, and F1 male rats. No significant
effects of test article administration were observed on reproductive performance or viability and

survivial in pups of the F1a, F1b, and F2 generations.
|V.Classification: Core minimum

This study satisfies the data requirements (83-4) for a reproductive toxicity study in rats. Tables 070
and 071 are requested from the registrant in order to complete the database.

Parental Toxicity NOEL = Sppm

Parental Toxicity LEL = 30ppm (increased incidence and severity of hepatic intracellular neutral
lipids in male rats; decreased body weight in F1 male rats)

Reproductive Toxicity NOEL = or > 180ppm

Reproductive Toxicity LEL- not achieved

1do
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I. MATERIALS AND METHODS

A. Test Material: Dazomet
purity: 98.2%; batch # 26-5297
description: not given in this study; described as a
“white powder with a tinge of gray “in MRID# 418655-01.

structure:
B. Vehicle: dietary preparation
C.Test Animals: Species: Wistar rat (Chbb=THOM [SPF]), male and female

Source: Dr. Karl THOMAE, Biberach an der Riss, FRG.

Age: 28 days old at delivery; males and females from different
litters in order to avoid sibling matings

Weight (mean): males, 138.3g; females, 122.5g at start

of study. Range: males, 127-148g; females, 112-134g

D.Animal Husbandry

One hundred six male and 106 female Wistar rats were obtained for this study. Animals were
allowed 8 days acclimation to the laboratory environment, during which rats with extreme body
weight gain were eliminated and sacrificed. Ninety six male and female rats were actually used for
this study, and the fate of the extra 10/sex was not stated, although it may be assumed that some of
them were excluded due to extreme body weight. During the study period, rats were housed

individually in type DK Il stainless steel wire cages in a temperature (20-24 °C) and humidity (30-
70%) controlled room with a 12 hour light/dark cycle. Food (Kliba rats/mice/hamsters maintenance
diet “A” 343 meal) and municipal tap water were available ad libitum. The following exceptions were
noted in the report (page 29):

1. During mating periods, males designated for this purpose were kept individually in Makrolon
cages, type M lll. Females were placed in cages with males for overnight mating. From day 18 of
pregnancy until day 14 after birth, pregnent animals were also housed in Makrolon cages. Pregnant
females were supplied with cellulose bedding toward the end of pregnancy.

idy
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E. Dietary Preparation and Analysis:

Dazomet was incorporated into ground diet at the required concentfrations by weighing the
required amount of test substance and mixing with a small amount of food in a beaker using a
spatula. This premix was subsequently prepared in a BOSCH household mixer. Additional amounts
of food were then added to the premix to obtain the desired final concentration, and mixing was
carried out in 2 GEBR.LODIGE laboratory mixer for 10 minutes. Test diets were prepared twice a

week and stored at 4 °C as soon as possible after mixing.

Stability of Dazomet in the diet was tested at room temperature, 4 °C, and at -20 °C. Results
(page 1025 of the report) showed that dazomet was stable in the diet at room temperature for up to

2 days (as stated by the registrant; data for stability at 2 days not shown), and for 4 daysat 4 ©C.

Homogeneity of dazomet in dietary mixtures was examined at dietary concentrations of 5 mgkg
and 320 mg/kg. (page 1026 of the report). Although it was not specifically stated that samples for
homogeneity analysis were taken from different parts of the batch diets, the results of this analysis
(page 1026) indicate that the distribution of test material was homogenous at both doses tested.

In addition to the above, 2 samples of the test diet at each dose level used in the study were sent
for analysis of test article concentration to the sponsor at the beginning of the study and at six-week
intervals thereafter. Examination of the results of these analyses (pages 1028-1034) indicated that
the concentration of test article was acceptable at each dose level for the duration of the study.

F. Procedures and Study Desigg
1) Mating;

Mating was initiated in the F generation by placing the female in the cage of the male overnight .

After each nocturnal mating, a vaginal smear was prepared from the female and investigated for the
presence of sperm. If sperm was detected, the rat was considered to be fertilized. The maximum
period of mating was 21 days. If no offspring were produced after the mating period, the partners
were each mated with fertile animals of the control group in a 1:1 ratio. If one rat had not produced
any offspring after the 2 matings (F1a and b litters) or after the mating for the F2 generation, those
rats treated with test article were mated with fertile rats of the control group.

After successful mating, each pregnant female was individually placed into a cage with a solid
bottom and bedding where they were allowed to litter and rear their pups until day 21 after
parturition.

2) Mating schedule

Rats in the F, generation were administered test article continuously in the diet for 70 days prior
to mating. Ratsin the F{ generation were mated in a ratio of 1.1 at least 38 days after their

formation. Male partners were selected at random to avoid mating between siblings. Selection of
parents for the Fy generation was made after weaning of the F{ generation.
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3) Animal Assignment

Fo rats were assigned to test groups using a randomization program according to body
weight Dose groups are summarized below:

Test groups Dose Animals per group **

{ppm)® Males Females
1 Control 0 24 24
2 Low(LDT) 5 24 24
3 Mid | 30 ‘ 24 | 24
4 High (HDT) 180 24 - 24

*Diets were administered fom the beginning of the study until the animals were sacrificed.

“*The same number of animals were picked from the F1 litters as parents for the F2 generation.

G. Observation Schedule

1. Parental animals: Cbservations and the schedule for those observations is summarized from
the report as follows:

.

Number of animals

Type of observation per sex_per goup Frequency
Mortality and signs of toxicity All Once a day during premating

and growth periods.

Detailed clinical observations All Once a day during growth and
- breeding periods.

Body weight All At beginning of study and weekly
through growth and mating
periods and again at necropsy.

Food consumption All Weekly during premating period
and weekly from F1 generation
formation until F1 mating.

148
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(cont)
Number of animals
Type of observation per sex_per group Frequency
Body weight _ Maternal animals Daily during mating periods (F1a
and F1b litters); on days 0, 7, 14,
and 20 of gestation; the day of
parturition; and days 7, 14, and 21
post-partum.
Clinical chemistry 12/ sex/ Oppm and 180ppm 190 days after start of test article
dose groups administration (Fo); 159 days after
start of test article administration
(F1).

2. Reproductive performance: Mating pariners mating intervals, number of matings within an
interval and time when positive sperm detection was made were noted. A mating was considered
successful if evidence of sperm was found in vaginal smears.

The following indices were calculated:

Fertility index = _No. females pregnant  « 1gg
Total no. females mated

*Gestation index = No. live litters born x 100
No. pregnancies

3. Litter observations: According to the report, the following litter observations were made:

Time of observation (lactation day)
Observation Beth Dayd4 Day? Day 14 Day 21
Number of live pups checked daily
Pup weight X X X X X
External alterations checked daily
Number of dead pups checked daily
Sex of each pup X

149
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Stillborn pups or pups that died during rearing were examined externally and organs eviscerated
and examined microscopically. In addition to the above, the following behaviorai tests on 3 male
and 3 female pupsllitter were performed in order to record any variations from normal:

-girping (holding) reflex
-puipillary reflex
-hearing test

The following indices were calculated:

Viability index = No. live pups at day 4 x 100
No. pups born alive and
stillborn at day 0

Survival rate = no. live pups on day x after birth x 100

no. live pups at beginning of the day
of birth (day 0)

Lactation index = no,. live pups on day 21 after birth  x 100
no. live pups on day 4 after birth

4) Necropsy

a. Parental Animals: Animals of the F, generation were sacrificed following the weaning of the

F1b pups. According to data supplied by the registrant (page 37 of the report), lactation of the F1b
pups ended on November 30, 1986, and sacrifice of parental animals occurred on December 9,
1986. F, animals were subjected to post mortem examination as follows:

Animails examined Macroscopic Microscopic
Found dead - -
Unscheduled sacrifice - -
Scheduled sacrifice X X

Sections of the liver, testes, epididymides, prostate, coagulating glands, seminal vesicles, ovaries,
uterus, vagina, pituitary gland, and all organs with macroscopic abnormalities were examined in
rats from the control and high dose groups. Rats in the low and mid dose groups received

1oV
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examination of the liver and all organs with macroscopic abnormalities.

b. Offspring: The F1, and F2 offspring were sacrificed at 21 days of age. These animals were
subjected to post mortzm examinations as follows:

"Animals examined . Macroscopic Microscopic
Found dead X
Scheduled sacrifice X

c. Necropsy observations: Gross necropsy consisted of external and internal examinations
including the cervical, thoracic, and abdominal viscera.

The following tissues were prepared for microscopic examination:

X Ovaries X Epididymides

X Uterus X Prostate

X Unusual lesions X Seminal vessicles
X Vagina/cervix - X Testes

Additional tissues prepared for microscopic examination included the liver, coagulating
glands, and pituitary gland.

H. Data Analysis

1. Quanttative continuous random variables (e.g. body weight) were examined using trend
analysis. Quantitative discrete random variables (e.g. , number of pups at the beginning of day 0
after birth) were analyzed using a linear rank test. Binomial frequencies (e.g. conception rate) were
analyzed using Fisher’s exact test for 2 x 2 contingency tables.

Clinical chemistry results were analyzed by analysis of variance and Dunnett's test
Statistical evaluation of body weights and absolute and relative organ weight was performed using
Dunnett’s test.

Il. REPORTED RESULTS

A. Perental Animals

1. Mortality and clinical signs: No mortality was observed in either F, or F1 parental rats during

the study period. There were no cvert clinical signs which appeared related to test article treatment
in either the F, or F1 male and femaie rats. Results of blood chemistry measurements in Fy and F1

151
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rats are summarized below:
Dose group
S fion and study week O ppm 180 ppm
males females males females

Eo parental rats
alanine aminotransferase 1.1840.29 0.86+0.10 0.94+:0.13" 0.70+0.08™
(nkatd)
albumin 36.67+1.28 36.78+2.37 36.95+1.87 34.3812.30*
(g/)
globulin 32.0912.27 28.06+3.69 + 29.84+1.75" 28.39+1.63
(g ' ‘
F1 parental rats
globulin 292112.99 27.17+1.45 26.34:2.77" 26.18+3.02

(o)

*significantly different vs control, p < 0.05
**significanty different vs confrol, p < 0.01

As shown, serum alanine aminoransferase was significantly decreased in both male and female
rats in the 180ppm dose group of the F, generation. Albumin was signficantly decreas<d in Fy

female rats in the 180ppm dose group, while serum globulin was significantly decreased in male
rats of the F, and F1 generation at 180ppm. There were no apparent effects of test article

administration on serum activity of aspartate aminotransferase or alkaline phésphatase in either F,
or F1irats.

2. Body weight and food consumption:

Reported body weight (mean x S.D.) and selected food consumption (mean £S.D. results are
summarized as follows:

134
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FO Generation Males - Pre-mating
Dose group
Observation and study week 0 ppm 5 ppm 30 ppm 180 ppm
Mean body weight (g) —
week 0 138.2+4.9 137.8+5.3 139.345.2 137.845.0
week 10 402.2+28.3  395.9:30.6 396.6+25.8 389.12+24.5
‘Aean weight gain. (g)
weeks 0-10 264 258.1 257.3 251.3
Mean food consumption
(girat/day) ,
week 1 21.9+2.0 22.3x1.7 22.4+1.6 21.411.8
week 2 242418 23.7+2 4 25.2:1.8 248x1.6
week 10 - 28.022.6 27.1131 27.623.2 27.143.0
FO Generation Females - Pre-mating
Mean body weight (g)
week 0 122.6:+4.9 122.625.2 122.845.0 121.925.2
week10 242.8+18.6 242.1£15.9 242.8+21.5 234x17.9
Mean weight gain (g) : ,
weeks 0-10 120.2 119.5 120 1121
Mean food consumption
(gfrat/day)
week 1 18.8+1.6 19.4:2.7 19.0£1.3 18.5+1.7
week 5 20.7£2.7 20.723.1 21.513.3 19.943.0

week 6 ' 21.0£3.0 22.1£2.5 21.5+2.4 21.5£2.7




(cont)
_ Dose group

Observation and study week O ppm 5 ppm 30 ppm
week 7 20.8+2.9 22.3:2.4 .211+3.0
week 8 ) 19.8+28 20.3+2.8 20.8x2.4
week 10 20.5£2.5 21.2:2.1 21.122.0

]

Statistical.ly significantly different from control, p<0.05.
Statistically significantly different from control, p<0.01.

F1 Generation Males - Pre-mating

-~

Dose group
QObservation and study.week 0 ppm S ppm 30 ppm
Mean body weight (g)
week O 119.6211.3 126.2+13.1 123.9213.4
week 10 420.8:29.3 416.1:33.4 401.1+25.7*
Mean weight gain (g) ‘
weeks 0 - 10 301.2 289.9 277.2
Mean food consumption
(girat/day)
week 1 22.4x1.9 22.812.1 21.9+2.0
week 6 29.7+3.0 30.322.6 28.8+2.6
week 10 30.9£2.7 31.324.1 29.222.9

N08736
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180 ppm
21.02.2
19.7:2.7
20.5+1.9

180 ppm

111.3210.47

390.7£34.17

279.4

20.6+1.8
30.3+3.3

30.413.6
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F1 Generation Females - Pre-mating
Dose group
Observation and study week O ppm S ppm 30 ppm 180 ppm
Mean body weight (g) o
week O 109.6x10.3 110.9£10.9 113.4212.9 99.418.2™
week 10 254.4:17.7  253.7£21.1 257.8:194 24351221
Mean weight gain (g)
week 0-10 144.8 142.8 144.4 144.1
Mean food consumption

(girat/day)

"~ week 1 19.941.5 20.0+1.8 20.2+2 1 18.1:1.4
week 4 21.7+2.7 21.3+1.7 21.9=2.1 216+1.8
week 8 ‘ 220:22  21.5:2.0 224425  21.3:2.4
week 10 23.444.3 22.3£3.7 22.7+3.5 21.721.7

*

Statistically significantly different from control, p<0.05.
b Statistically significantly different from control, p<0.01.

Selected group mean body weights and food consumption values for pregnant or nursing cams
are summarized as follows:

FO Generation - Litter A

4 Dose group
Observation and study week 0 ppm 5 ppm 30 ppm 180 ppm
Mean body weight (g)
Day 0 of gestation 245.3:18.8 245.4:15.9 244112204 238.3:18.3

Day 20 of gestation 357.2+25.9  361.1+33.2 355.4 237.0 343.6:24.8




Observation and study week
Mean body weight (g)
Day O of lactation

Day 21 of lactation

Mean body weight gain (g)
Days 0-20 of gestation
Day 0-21 of lactation

Observation and study.week

Mean body weight (g)
Day 0 of gestation

Day 20 of gestation

~ Day 0 of lactation
Day 21 of lactation
Mean body weight gain (g)
Days 1-22 of gestation

Day 1-29 of lactation

(cont)
Dose group
Oppm Spom 30 ppm
277+20.1 282.8:18.9  276.4220.2
304.6+19.6 306.2+18.2 300.4124.3
111.9 118.7 111.3
276 23.4 240

Cppm

282.9£21.0
408.0+40.2

316.8+20.6

323.6+22.6

125.1

6.8

FO Generation - Litter B

Dose group
S ppm 30 ppm
287.2£19.7 287.4:20.3
417.5£27.0 405.5452.5
324.9+26.1 326.0223.7
331.8+26.1 330.5+£27.2
130.3 118.1
6.9 4.5
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269.1+20.8

287.0+20.4™

105.3

17.9

180 ppm

270.0£21.3°
382.3+39.8"

302.6+24.4

310.3£25.2

112.3
1.7

"
ot
C.




bservation and study week
Mean body weight (g)
Day 0 of gestation

Day 20 of gestation

Day 0 of lactation
Day 21 of lactation
Mean body weight gain (g)
Days 0-20 of gestation

Day 0-21 of lactation

F1 Generation

0 ppm
270.4118.9
393.6+26.9
309.2+22.3

324.2:18.9

123.2

15.0

Dose group

Sppm 30 ppm
270.6£22.2 275.2:17.9
387.4130.9  404.5:32.2
304.0425.8 312.7424.9
325.0+26.3 328.8+18.6

116.8 129.3

21.0 16.1

* Statistically significantly different from control, p<0.05.

drde

3. Test Substance intake

Statistically significantly different from control, p<0.01.
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180 ppm

259.8+20.3

368.2+36.9"
293.4x24.1"

301.0+23.6™

108.4

7.6

Intake of test material was calculated from the amount of feed consumed according to the

following formula:

FC = mean daily food consumption in grams

D = dose in ppm

BW, = mean body weight (in grams) on a specific day

EC * D . test substance intake in mg/kg/day
BW,

Values listed in the report were derived from the daily intakes of test substance by individual
animals. Test substance intake ( in mg/kg/day) for the pre-mating period in Fy (days 0-76) and F1

(days 0-104) parental rats is summarized below:
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Fo Generation
Dose group -
Observation Oppm Soppm 30 ppm 180 ppm
Test article intake (mg/kg/day)
Males 0.0£0.0 0.46+0.2 2.78£0.13 16.98+0.7
Females 0.0£0.0 0.54+0.04 3.1910.16 19.0£1.0
F1 Generation .
Dose group
Observation 0 ppm Sppm 30 ppm 180 ppm
Test article intake (mg/kg/day) -
Males 0.0x0.0 0.46+0.03 2.7110.09 17.06+0.85
Females 0.0+£0.0 0.51+0.03 3.11£0.2 18.92+0.94

4. Reproductive performance

Acéording to the registrant (page 39 of the report) there were no treatment -related effects on
reproductive performance in the F, generation.

Results for the parental animals are summarized from the report as follows:

FO Generation - Litter A

R Dose group

Observation 0ppm Sppm  30ppom 180 ppm
Median precoital
interval (days) 1 1 1 : 1
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{cont.)
Dose group
ervation Oppm 5 ppm 30 ppm 180 ppm

Mal es

Mated 24 24 24 24

Fertile 24 24 24 243

Fertility not determined o o 0 0

Intercurrent deaths 0 0 | 0 0 .
Females ~

Number mated 24 24 24 . 24

Number fertile 24 24 242 24

Fertility not determined ) 0 0 0 0

Intercurrent deaths 0 0 0 0
Mean gestation

interval (days) 22.1 22.0 22.2 22.2
Number of litters 24.0 23.0 21.0 23.0
Total litter losses (no. rats) 6.0 5.0 4.0 4.0
Mean litter size (Day 0) 13.0 12.7 13.6 12.3
Mean litter size (Day 21) 12.2 12.3 13.0 11.8
Number of pups (Day 0) ) 313.0 2940 286.0 284.0
Number.of pups (Day 21) 294.0 2840 2740 273.0
Pup deaths (Days 0-21). 19.0 10.0 12.0 11.0
Mean pup weight (g) (Day 0; M+ F) 5.72 5.93 6.04 5.76
Mean pup weight (g) (Day 21; M+F) 439 46.8 46.2 43.9

*Statistically significantly different rom confrol, p<0.05.
**Statistically significantly different rom control, p<0.01.

Qone rat in the 180ppm dose group was re-evaluated for fertility and found to be fertile.

(WK
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FO Generation - Litter B
Dose group
Observation O ppm 5 ppm 30 ppm 180 ppm

Median precoital

interval (days) 2 2 2 2
Males

Mated ND 24 ND ND )

Fertile - - ND 24 ND ND

Fertility not determined ND 0 ND ND

Intercurent deaths ND 0 ND ND
Females ) :

Number mated ND 24 ND ND

Number fertile ND 24 ND ND

Fertility not determined ND 0 ND ND

Intercurrent deaths ND 0 ND ' ND
Median gestation

interval {days) 221 22.0 22.0 22.0
Number of litters (Day 0) 23.0 24.0 20.0 22.0
Total litter losses (no. rats) 4.0 6.0 110 1.0
Mean litter size (Day 0) 14.1 13.8 14.8 13.0

. Mean litter size (Day 21) 13.7 13.2 14.0 12.6

Number of pups (Day 0) 326.0 333.0 296.0 287.0
Number of pups (Day 21) 316.0 319.0 280.0 279.0
Pup deaths (Days 1-29) 10.0 14.0 16.0 8.0
Mean pup weight (g) (Day 0; M+F) 5.92 5.90 5.96 5.81
Mean pup weight (g) (Day 21) 411 43.6 42.7 41.0

HI
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(cont.)
* Statistically significantly different from control, p<0.05.
- Statistically significantly different from control, p<0.01.
ND, no data available to determine these parameters (Tables 070 and 071 missing).
F1 Generation
Dose goup
Observation O ppm 5 ppm 30 ppm 180 ppm
Median precoital

interval (days) 1 1 1 1
Males

Mated 24 24 24 24

Fertile 24 24 24 222

Fertility not determined 0 o o 0

Intercurrent deaths 0 o o 0
Females

Number mated 24 24 24 24

Number fertile 24 24 24 22

Fertility not determined 0 o o) 0

Intercurrent deaths 0 0 0 0
Median gestation

interval (days) 22.2 22.5 22 22.2
Number of litters (Day 0) 240 240 24.0 22.0
Total litter losses (no. rats) 40 11.0 10.0 6.0
Mean litter size (Day 0) 13.2 12.9 13.6 13.2
Mean litter size (Day 21) 125 11.0 125 11.5
Number of pups (Day 0) 319.0 311.0 327.0 291.0
Number of pups (Day 21) 301.0 266.0 301.0 254.0
Pup deaths (Days 0-21) 18.0 45.0 26.0 37.0
Mean pup weight (g) (Day 0; M+F) 5.78 5.72 5.96 5.74
Mean pup weight (g) (Day 21; M+F) 42.9 45.4 455 4186

* Statistically significantly different from control, p<0.05.
i Statistically significantly different from control, p<0.01.
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S. Necropsy resuits
a. Organ weights: Liver weight results for male and female parental rats from the F, and F1
generation are summarized from the report (page 1044) as follows:
FO Generation
ose gou
Observation O ppm S ppm 30 ppm 180 ppm
Males
Liver weight (g) 14.611.48 13.821.68 14.0:1.60 15.0+1.76 |
Liver:body weight ratio (%) 2.9810.2 2.87:0.17 2.93:0.19 3.15+0.18"
Females
Liver weight (g) 9.3010.8 9.4:0.8 9.16x1.0 9.15+0.9
Liver:body weight ratio (%) 3.28+0.23 3.25+0.14 3.21:0.26 3.44:0.36
F1 Generation
Males
Liver weight (g) 15.8x2.15 15.922.70 15.9£2.74  15.9:2.7
Liver.body weight ratio (%) 3.22+0.3 3.2420.37 3.40+0.46 3.5410.44"
Females
Liver weight (g) 10.541.42 10.5+1.42 11.2:0.99 11.4x1.14
Liver: body weight ratio (%) 3.7430.37 3.70+0.44  3.91:0.29 4.38+0.48"

*

Statistically significantly different from control, p<0.05.
Statistically significantly different from control, p<0.01.

b. Patholo
i. Macroscopic examination

There were no reatment related macroscopic findings noted in either male or female rats from
the F, or F1 generation.

ii. Microscopic examination
As noted in the report (page 1042), the incidence and severity of fatty change was higher in

treated rats than control in both the F, and F1 generation. This lesion was apparent in male but not
female rats. Summary of this lesion for male rats is made below:

162




008735

20 of 26
FO Generation
: ose gou
Observation 0 ppm S ppm 30 ppm_ 180 ppm
Number Examined 24 24 24 24
Liver-fatty change- incidence 4 4 7 20
F1 Generation
Dose group
ervation Oppm Sppm 30 ppm_ 180 ppm
Number Examined 24 24 24 24
Liver-fatty change- incidence 3 6 10 13

In addition to the apparent doserelated increase in the incidence of fatty liver, the severity of this
lesion was also increased with dose. As shown on page 1093 and 1094 of the report, the severity of
this pathologic change was graded as either minimal or slight in rats fom the control, Sppm, and
30ppm dose grouips from both the F, and F1 generations. In the 180ppm dose group of the F,

generation, however, 4 of 20 rats were graded as moderate, while 2 of 20 were graded as severe. In
the F1 generation, 1 rat each was graded as moderate and severe. Thus, the incidence and
severity of this microscopic change in the liver was apparently related to test article reatment.

C. Offspring
1. Viability and dlinical signs:

The registrant stated (page 64 of the report) that there were no clinical symptoms related to
administration of test article. Only slight spontaneous findings were noted in a few individual pups of
all groups, including control. Spontaneous findings occurred to a similar extent in Fia and Fib
pups.

Viability results from pups during lactation are summarized from the report (beginning on page
652) as follows:

(]
N
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F1 Generation
se gou
Observation 0 ppm 5 ppm 30 ppm 180 ppm
Litter A
Mean percentage surviving
in each litter (day 21) a3 96 95 96
No. litters with all pups surviving to
Day 21#total no. litters 16/2466%) 14/23 (60%) 13/21(61%) 13/23 (56%)
Litter B
Mean percentage surviving
in each litter (day 21) %6 a5 sS4 97
No. litters with all pups surviving to :
Day 21#otal no. litters 19/23 (82%) 16/24 (66%) 13/21 (61%) 15/22(68%)
F2 Generation (page 940 of report)
Mean percentage surviving
in each litter (day 21) 84 as 92 87
No. litters with all pups surviving to
Day 21#otal no. litters 13/24 (54%) 12/24(50%) 10/24 (41%) 10/22 (45% ,
* Statistically significantly different from control, p<0.05.
- Statistically significantly different from control, p<0.01.
Changes in mean litter sizes were summarized in the report (page 208) as follows:
F1 Generation
Dose groun
QObservation and study time Q0 ppm S ppm 30 ppm 180 ppm
Litter A
Day 1 12.29 12.39 13.24 11.96
- Day 5 12.25 12.39 13.05 11.91
Day 11 12.25 12.35 13.05 11.91
Day 21 12.25 12.35 13.05 11.87
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Observation and study time

Litter B
Day 1
Day 5
Day 11
Day 21

Day 1
Day 5
Day 11
Day 21

»

{cont.)

O ppm

13.87
13.83
13.78
13.74

Dose goup
5 ppm 30 ppm
13.42 14.05
13.33 14.00
13.29 14.00
13.29 14.00

F2 Generation (page 314)

12.75
12.58
12.54
12.54

12.00
11.13
11.08
11.08

Statistically significantly different from control, p<0.05.

Statistically significantly different from conftrol, p<0.01.

12.88
12.58
12.54
12.54
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180 ppm

12.91
12.82
12.82
12.68

12.23
11.64
11.55
11.55

The registrant stated (page 64 of the report) that there were no clinical symptoms in F1a or F1b
pups related to administration of test article. Slight, spontaneocus findings such as alopecia, blood
crusted around the eyes, and hematoma, were found in a few individual pups of all dose groups,

including confrol.

2. Body weight:

Selected group mean body weights are summarized from the report as follows:

Observation and study time

Litter A -

Males ,
Body weight (g) -Day 0
Weight gain (g) - Days 0-21

Females
Body weight (g) -Day 0
Weight gain (g) - Days 0-21

F1 Generation

C ppm

5.89+0.51

38.79+5.9

5.85+0.47
37.69+5.1

ose

5 ppm

6.09+0.56

41.85+5.8

5.77+0.38
39.9315.1

ou
30 ppm

6.22+0.47

41.03+6.0

5.86+0.51
39.38+6.3

180 ppm

5.9310.37
38.8845.0

5.60+£0.45

37.545.0
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(cont.)
ose arou
Observation and study time 0 ppm S ppm 30 ppm 180 ppm
Litter B
Males

Body weight (g) - Day O 6.06:0.47 6.0540.50 6.1240.33  5.99:0.32
Weight gain (g) - Days 0-21 35.84x7.8 38.46x8.4 37.2415.3 35.82+6.0

Females

Body weight(g) -Day 0 5.7940.42 5.76:0.40 5.81:0.25 5.64+0.34
Weight gain (g) ~-Days 0-21 34.57+7.01 36.98+7.9 36.4045.0 34.60+6.0

F2 Generation

Males
Body weight (g) - Day0 6.02:0.48  5.8940.39 6.14:0.56 5.89+0.52
Weight gain (g) ~Days 0-21  37.991:5.8 40.97+7.4 40.6116.4 36.90+5.9
Females
Body weight (g) -DayO 5.5540.33 5.56£0.37 5.79+0.50 5.60£0.52

Weight gain (g) - Days 0-21  36.25s4.9  38.5846.8 38.64:56  34.80:4.4

* Statistically significantly different from control, p<0.05.
«* Statistically significantly different from control, p<0.01.

3. Necropsy resuilts
a. Organ weights:

Organ weights were not apparently recorded in pups from the F1 or F2 generation.

b. Pathology
i. Macroscopic examination:

Accarding to the registrant (pages 67 and 77, gross examination of pups from the F1 and F2
generations did not reveal any differences between test groups in either the type or number of
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malformations, variations, and/or retardations.

The registrant stated (page 35) that with the exception of the F1a pups used as the basis of the F1
parental generation, all pups, /#2cluding stilbom pups and those that died during their rearing
period, were subjected to a macroscopic examination. However, the report lists macroscopic
findings only for those pups stillborn, pups that died intercurrently, or surplus pups. Thus the fate of
the remaining pups is not known.

c. Developmental Stages and Behavioral Tests

Erection of the auricles (day 4 after birth), opening of the auditory canal (day 13 after birth), and
opening of the eyes (day 16 after birth) was monitored in F1 and F2 pups, as well as the previously
mentioned behavioral tests.

Examination of the results of these tests (pages 172-207 of the report) showed that there were
no differences in developmental stages or behavioral performance among pups of the control and
treated groups in the F1 and F2 generations.

flii. DISCUSSION

A. Investigators' conclusions
The conclusions of the registrant are appended to this review.

B. Reviewer's discussion

In the present study, the reproductive toxicity of dazomet was assessed in male and female
Wistar rats. Groups of 24 male and female rats selected as the F, generation were given dazomet in

the diet at levels of Oppm, Sppm, 30ppm, and 180ppm. After 70 days of treatment, F, rats were

mated to p-oduce the F1a litter and then mated again following weaning of the F1a litter to produce
the F1b litter. Groups of 24 male and 24 female rats were selected from the F1ia litter as F1 parents
and administered dazomet in the diet post-weaning at 0, 5, 30, and 180ppm until weaning of the F2
litter, at which time the study was terminated. The following parameters were measured in both F,

and F1 generations parents: body weight and body weight gain (once weekly until necropsy); food
consumption (once weekly, except during pregnancy and lactation of the dams, when food
consumption was determined on working days); clinical symptoms (once daily); mating
performance; mortality (once daily check); macroscopic and microscopic examination at necropsy;
biood chemistry measurements at 190 days after start of reatment (F, parents) and 159 days after

the start of reatment (F1 parents).
Toxicity in F,, parental rats was evident mainly at the 180ppm dose level. At this dose, decreased

body weight gain (7%) was noted in F, female rats for the first 10 weeks of the study (112g weight
gain vs 120g weight gain in controls). Body weight and body weight gain were not apparently
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affected to a significant degree in F, male rats.

In F1 parental rats, decreased body weight was observed in male rats at the 180ppm dose group
at the start of dosing (111g vs 119g in controls). At week 10 of test article administration in F1 male
rats, significantly reduced body weight was observed in the 30ppm and 180ppm dose groups of F1
male rats vs controls (decreases of 5% and 8%, respectively, p < 0.05). Mean food consumpticn
was not affected during this period, supporting the condusion of test article-related toxicity. Female
rats in the F1 parental generation were also observed with decreased absolute body weight at the
start of test article administration (99g vs 108g). However, body weight gain and food consumption
in female F1 rats was unaffected from weeks 1-10.

In nursing dams, body weight gain during lactation was decreased in all dose groups vs control
in the F, litter A generation by at least 13%, while body weight gain in the Fg litter B generation

was decreased by 11% in the 180ppm dose group during gestation , but not during lactation. In F1
nursing females, body weight was decreased significantly in the 180ppm dose group on day O and
day 21 of lactation, and significantly decreased body weight gain was also observed in the 180ppm
dose group from days 0-29 of lactation (decrease of 12%, p < 0.05). Body weight gain in F1 females
was decreased by S0% vs control at the 180ppm dose level during lactation.

Changes in absolute and relative liver weight were found in the Fy and F1 parental generations.

These effects occurred primarily at the 180ppm dose level, and included significantly increased liver
: body weight ratio in F, male rats (p < 0.01) and F1 male and female rats. Apparently, the increased

liver:body weight ratio observed in these groups was the resuit of an effect on body weight, as the
absolute liver weight in F; males and F1 males and females at the 180ppm dose level was nat

significantly altered from controls.
'While no abnormalities in macroscopic pathology were reported in F or F1 parental rats,

.ncreased incidence and severity of infracellular neutral lipids was observed as an abnormality
upon microscopic examination of the liver in F, and F1 male rats. The incidence and severity of this

lesion was increased with dose, primarily in male rats, establishing this effect as test article reizated.
Clinical chemistry observations in F, and F1 parental rats included significantly decreased

alanine aminotransferase activity in male and female F rats at the 180ppm dose level, significantly
decreased serum albumin in F, female rats at the 180ppm dose level, and significant decreasss in
serum globulins in Fy and F1 male rats at the 180ppm dose level. The phenomenon of decreased

serum albumin and globulins has also been observed in a subchronic toxicity study in rats (MRID #
418655-02), and supports the conclusion of a test articlerelated effect on blood protein, althcwugh
the mechanism of this effect is not known.

In contrast to effects observed on parental rats in this study, there was no apparent effect of
dazomet administration on reproductive performance, although Tables 070 and 071, which list
fertility status of the Fib parental rats, was missing. Gestation and lactation indices were unaffected
by test article reatment in the F1a, F1b, and F2 pups. Survival and viability of the pups was also
unaffected, with the exception of survival of the F1b pups, where the percentage of litters with =il
pups surviving to day 22 was decreased from control (66%, 61%, and 68% in the Sppm, 30ppm,
and 180ppm dose groups vs 82% in control, respectively). There were no other reported effecss of
test article in either the F1a, F1b, or F2 pups in this study.
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V. CLASSIFICATION: Core minimum

This study satisfies the data requirements (83-4) for a reproductive toxicity study in rats. Tables 070
and 071 are requested from the registrant in order to complete the database.

. Parental Toxicity NOEL = Sppm

Parental Toxicity LEL = 30ppm (increased incidence and severity of hepatic intracellular neutral
lipids in male rats; decreased body weight in F1 male rats)

‘Reproductive Toxicity NOEL = ar > 180ppm
Reproductive Toxicity LEL- not achieved
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Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.

Description of quality control procedures.
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A draft product label.
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