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A. Toxicology Summary

Terbacil 78 a substituted uracil herbicide whose mechanism
of action is photosynthesis inhibitien., Chemically, it is S5=chloro-
3(),1-dimethyl )-6-methyl-2,4(1H,3H])-pyrimidinedione, It is used
ag a herbicide for controlling perennial grasses and annual weeds.
It is registered for use on apples, peaches, alfalfa, mint (spear=-
mint and peppermint) sugarcane, strawberriea, pecans, blueberries,
caneberries, and citrus,

Technical terbacil is classified as a manufacturing-use pro-
duct, intended to be used only for re-formulation intos end-use
pesticides. It is supplied as an 80% active ingredient wettable
powder. .

T.rbacil 30% WP has an acute oral LDsg of > 5000 mg/kg
(Toxicity Category IV), and an acute dermag LDgg of > 5000 mg/ky
(Toxicity Category III). The acute inhalation LCsp is > 4.4mg/L,
piecing Terbacil in Toxicity Category III. The compound is
a mild eye irritant (Toxicity Category III). Terbacil is not a
primary dermal irritant,; nor a dermal sensitizing agent. There
is no evidence at present of any neurotoxicological problem.

Data are available to assess the subchronic oral toxicity
of terbacil in rodents. A NOEL of 500 ppm was established in a
90 day feeding study based on increased absolute and relative
liver weight at 5000 ppm (HDT). Adequate data are not available
to assess the subchronic oral toxicity in a non=-rodent. However,
the data requirement is satisfied by a two year faeding study
in dogs. In subchronic dermal toxicity, no systemic dermal tox-
icity was observed in rabbits at 5000 mg/kg (only level tested).

Terbacil demonstrated a NOEL of 5000 ppm (HDT) in rats
and a NOEL of > 600 mg/kg (HDT) in rabbits when teated for
teratogenic effects., Terbacil did not produce reproductive tox-
icity when adminigstered to rats at 250 mg/kg (HDT) for three
generations,

Data are available to determine the chronic toxicity of
terbacil in non-rodent species, demonstrating a NOEL of 50 ppm
(LDT) based on increased relative thyroid weight, increased
absolute liver weight, and elevated alkaline phosphatase at
250 ppm. Data are inadequate to assess the chronic oral tox=-
icity of terbacil in a rodent species., Data are inadegquate
to assass the oncogenic potential of terbacil.

There are no data on the mutagenic potential, or the
metabolism of terbacil,

Terbacil is registered for several toleramces on Raw
Agricultural Commodities (RAC's). An ADRI of 0,013 mg/kg was
determined from a two year dog feeding study.

(1}
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'_B. Tokicology Profile

81 Series Acute toxicity and Irritation Studies

.Bl-l Acute Oral

A data gap was stated to exist for acute oral toxicitv in
the 1982 registration standard, because the study had been per-
formed on the B0% wettable powder formulation (Ace. No. 114693),
Data (Acc. No. 24955) was later accepted by Toxicology Rranch
which placed Terbacil in Toxieity Category IV for acute oral
toxicity, since the 80% formulation was also usged as the Tech-
nical (Tox Doec 003401),

No further data are required,
81-2 Acute Dermal

' A data gap was determined to exist for acute dermal tox-
ieity in the 1982 registration standard (Ace. No. 114693),
Data later presented to Toxicology Branch (Aec. No.2495%) de-
mongtrated that the data was adequate to place Terbacil in
Toxicology Category III for dermal toxicity. The requirement
for acute dermal toxicity has been satisfied.

No further studies are required.
81-3 Acute Inhalation

An acute inhalation study in rats was submitted in response
to the Data Call-In for terbacil. The LCsn was > 4.4 mg/l., plac-
ing Terbacil Technical 97.87 in Toxicity Category 117
(MRID 00125700).

No additional data are required.
81-4 Primary Eye Irritation

A primary eye irritation study in rabbits was submitted
in response to the Data Call-In for terbacil. Nineteen mg of
Terbacil 96.1% a.i was placed in the conjunctival sac of each
rabbit. The eyes of six rabbits were washed, while three ra-
mained unwashed. Slight conjunctival irritation was observed
which was reversed within 72 hours in animals with unwashed
- eyes and within 24 hours in animals with washed eves.

The data place Terbacil in Toxicity Category I1I for primary
eye irritation (MRID 157-179),. '

No further data are required.
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81-5 Primary Dermal Irritation

- No data are available on the primary dermal irritation
properities of Terbacil, However, Toxicology Branch indicated
to the registrant that if no dermal irritation was observed
in the 21 day subchronic dermal study, the data gap would be
considered filled (Tox.Doc,003401), No dermal irritation was
reported in this study; therefore no further data are required
for primary dermal irritation (MRID 00125785). See Subchronic
Studies 82-2) -

81-6 Dermal Sensitization

A dermal sensitization study in guinea pigs was submitted
in response to the Data Call-In for terbacil (MRID 157-180).
No dermal sensitization was demonstrated when Terbacil 96.1%
was tested in guinea pigs as a 3% and 30% solution,

No further studies are required.
8l-7 Acute Delayed Neurotoxicity

No data are available on the acute neurotoxic effects of _
Terbacil., This test is required only for compounds which are
organopheosphate inhibitors of cholinesterase, or related to
such inhibitors or metabolites of such inhibitors.
Terbacil is not an organophosphate, therefore, a study is not
required,

82 Series Subchronic Testing

82-1 Subchronic Oral

Sufficient data (core=Minimum) have previously been
submitted in the 1982 initial registraticn standard to sa-
tisfy the requirement for subchronic testing in the rodent,
(MRID # 00039009, 00068035). The NOEL was 500 ppm based on
increased liver weights and hypertrophy of parenchymal lLiver
cells in males and females administered 5000 ppm (HDT).

No further testing is reguired in the rodent.

Studies are not required in the nonrodent because an
acceptable two year dog study is available {MRID 00060851).

82-2 Subchronic Dermal (21-day)

A 21 day subchronic dermal toxicity in rabbits was submitted
in response to the Data Call-In for Terbacil. Terbacil was applied
to prepared skin sites of 5 male and 5 temale rats at 5000 mg/kg,
5 hours/day, 5 days/week. No subchronic toxicity in the form of
body weight differences, organ weight changes, or gross or micro-

(3)
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scopic lesions was cobserved in ahy of the test animals. Mild scal~
iness and staining were reported at the test sites (MRID 00125785).

No additional studies are required.
82-3 Subchronic Dermal (90-day)

No data are available on the 90-day subchronic dermal
toxicity of Terbacil, A study is not required under the use
pattern.

82-4 Subchronic Inhalation

No data are available on the subchronic inhalation toxicity
of Terbacil. A study is not required under the use pattern.

B82~5 Subchronic Neurotoxicity

No data are available on the subchronic neurotoxicity of
Terbacil, Since an acute neurotoxicity study is not required
and there is no evidence of neurotoxicity in mammalian species,
this study is not required,

T

83 Series Chronic and Long Term Studies

83-1 Chronic Toxicity

A two year rat study was accepted in support of the
registration of Terbacil in the 1982 registration standard.
Terbacil was administered in the diet to 36 per sex Charles
River CD rats at doses of 0, 50, 250, and 2500/10000ppm a.i.
for two years. The 2500 ppm group received increments of
500 ppm or 1000 ppm every two weeks until a level of 10000

ppm was achieved in Week 46 of the study,

The study was re-reviewed for the FRSTR and was ‘
found to be inadequate to satisfy the requirement for chronic
or oncogenic testing in a rodent species for the following
reasons:(a) an ingufficient number of animals was used at
study start(36/sex/dose) (b) an intercurrent infection was
present in the animal coleny,(c¢) an insufficient number of
animals survived the study(the highest survival rate was 16
in the high dose females,(d) only terminally sacrificed con-
trol and high dose animals were examined microscopically,

(e) biochemical determinations were incomplete and were done
o°n only six animals/sex/dose (MRID 000G0850).

A new study is reqhired.

Sufficient data (core-Minimum) have previously been
submitted in the 1982 registration standard to satisfy the
requirement for chronic¢ testing in a nonrodent species (MRID
00060851). -

(4)
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Terbacil 80% a.i. was administered in the diet to 4/sex/
group beagle dogs at levels of 50, 250, and 2500/10000 ppm
for two years. One/sex of each dose level were sacrificed at
one year., No adverse effects of the teat compound were observ-
ed with respect to biochemical parameters, food consumption,
body weight, or gross or microscopic changes. The NOEL was S0
ppm based on increased thyroid weight in dogs administered
250 ppm and above, Relative liver welght¢ were also increased
at 2500/ 10000 ppm in dogs sacrificed at 1 year and at two years,

No further testing is required.
83=2 Oncogenicity

A chronic toxicity/oncogenicity study in the mouse study
was submitted in response to the DCI{MRID 00126770).
Terbacil was administered in the diet to 80/sex ¢ CD-1 mice
at doses of 0, 50, 1250, and 5000/7500 ppm for twu years (the
5000 ppm level was increased to 7500 ppm at week 54)., Clinical
laboratory tests were conducted on lO/sex/group at 1, 3, 6,
12, 18 and 24 months of the study. ‘ _

Survxval was 51gn1£1cant1y decreasad (p< 0. 05) in high doaa
males. Body weight was significantly lower in high dose males
in the initial phase of the study. Liver weight was significantly
increased (p< 0.01) in high dose male and female mice compared
to the controls, and mild hypertrophy of centrilobular hepatocytes
in mid and high dose males. Pituitary weights were decreased
in mid and high dose males and in high dose females, The systemic
NOEL was 50 ppm. There was an increased incidence of lung neo-
plasms (adenomas and adenccarcinomas) in all treated male mice
which was not dose related. The incidence of these tumors was not
outside the range of similar tumors observed in control ¢CD=1
mice used in 12 studies in the investigators® laboratory. There
was also an increased incidence of hyperplastic nodules in the
livers of high dose male mice compared to the controls. Although
the study was clagsified core- Minimum, and the compound was
evaluated negative for oncogenicity, the current interpretation
of neoplastic nodules (including hyperplastic nodules and nodular
hyperplasia) is that these lesions are benign necplasias. Therefore,
Toxicology Branch can not accept the diagnosis of hyperplastic
nodules, and the registrant is requested to re-examine the liver
slides to determine the type of lesion, and to report them in the
current conventional terminology. Pending this re-evaluation,
and submission of the information relating to the concentration,
homogeneity, and stability of the test diets, the study is
re-classified core-Supplementary.

The two fear rat study which was used to satisfy the data
requirement for oncogenicity in the 1982 Registration standard
has been re-classified core-Supplementary (see Chronic Studies
33"'1)t

A new study is required.
(5}
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83-3 Teratogenfeity

Terbacil R0% a.i. was administered in the diet to 27/ group
of rats at levels of 0, 250, 1250, and 50N0 ppm from day 6
through day 15 of gesvation. The study was evalustad for the
1982 Regiastration Standard and a data gep was cited hased on
on increased post implantation losa in the treated dams and
statistically significantly increased hvdronephrosis in
fetuses from the treated dams ( MRID NON3%0010),

These concerns were addressed in DuPont's Response to
the Terbacil Registration Standard (Acc.No. 2#9555?. The
response was accepted by the Agency in Tox. Nocument N340t
and the study was re-classified core-Minimum. ‘

The NOEL for teratogenicity was > 5000 ppm. The maternal
NOEL was 250 ppm hased on decreased body weight at 1250 ppm
and above. The requirement for a rat teratology study is
satisfied. No further studies are required.

A rabbit teratology study was submitted in response to the
NData Call-In Notice for terbacil. Terbacil was administered to
pregnant New Zealand White rabbits at nominal doses of 0, 30,
200, and 600 mg/kg by gavage on gestation davs 7 through 19, :
Actual mean doses were 33, 208 and 680 mg/kg. Five high dose rah-
hits died, and two were sacrificed in extramis., No signiffcant
differences were reported hetween groups with respect to corpora
lutea, resorptions, or live or dead fetuses. Mean live fetal
welghts were significantly reduced in the high dose group.
There was no significant increase in malformed fetunses in the
treated animals when compared to the controls. The NOEL for
teratogenicity was 600 mg/kg (HDT). The NOFT, for maternal
toxicity and embryotoxicity was 200 mg/kg (MRID 0N150945).

This study satisfies the requirement for teratogenicity
testing in the rabbit. No further studies are required.

83-4 Reproduction

Terbacil 80% was administered to 10 male and ?0 female
Charles River CD rats/group at dlietary levels of 50 ppm and 250
ppm over three generations. The first litter of each gener-
ation was discarded, while the second litter was bred to oh-
tain the naxt generation. The F3p offspring were subjected to
histopathologlical examination.

Body weight gain was significantly reduced in male but not
female rats in all generations at 250 ppm, and was also reducéd
at 50 ppm, although this was not significant. The fertility
index was reduced in the second litter of the ¥4 generation
in rats treated with 250 ppm. No other reproductive effects
were observed in the study. No microscopic lesions of the

(6)
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The study was reviewed for the 1982 Regiutra&ion Standard
and was evaluated to be core-Supplementary baseq: dministration
of two dose levels only, and administration of antibiotics to

the test animals during the atudy. The review also cited study
deficiencies seen in the FDA/EPA Pilot Program audit in December,
1986. These were: nécropay records not available for firat
litters, and incomplete breeding records.

The concerns were addressed in Acc. No. 249455, and were
accegted by the Agency in Tox. Doc. 003401. The study waa
re-classified core-Minimum with a systemic NOEL of ¢ 50 ppm
(LDT) based on the reduction of body weight gain and a NOEL
for reproductive toxicity was > 250 ppm(HDT) .,

The requirement for reproductive toxicity testing is sat-
isfied. No further data are required.

84 Series Mutagenicity

84-2 Mutagenicity Teats,

No data are available on.the mutageniec potential of
Terbacil, Studies ere required to demonstrate the potential
of terbacil to produce gene mutations, chromosomal abarrations,
and to interact with DNA.
85 Series Special Studies

85-1 Metabolism

No data are available on the metabolism of Terbacil.
Studies are required to demonstrate the metabolism of a low
dose, a high dose and multiple doses of the test compound.




C. Dat§ Gaps

Terbacil is régistarad for food uaas,
Therefore the following Guideline toxicology studies can be
required for registration.

8l-1 Acute Oral

81-2 Acute Dermal

81-3 Acute Inhalation

81-4 Primary Eye Irvitation
81-5 Primary Dermal Yrritation
81=6 Dermal Sensitization

82«1 Subchronic Oral, two species rodent and nonredent
82-2 Subchronic Dermal (21-day)

83~1 Chronic Toxicity, two species rodent and nonrodent
83~2 Oncogenicity, two spaciea

83-3 Teratognnicity, two species

83-4 Reprnduction

84-~2 Mutagenicity Tests.

85-1 Metabolism _
85-2 Domestic Animal Safety.
85-3 Dermal Absorption

Based on this nssesment of the toxicology data base the
following Guideline toxicology studies have been identified
as data gaps and are required,

83=1 Chronic Toxicity, two species rodent and nonrodent
83-2 Oncogenicity, two species

84=2 Mutagenicity Tests.

85-~1 Metaboliam
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D. ADI Rezssessment .
The ADI was ralcuiated from a two year feeding study in

dogs(MRID 0G060851) ir which dogs were given S50, 250, 2500/

10000 ppm of terbacil by dietary exposure for two yeara.

 The NOEL was 50 ppm, equivalent to 1.25 mg/kg, based on

increased relative liver weights and increaged serum alkaline

phosphatase. The ADI was calculated to be 0,013 mg/kg using

a safety factor of 100. )

U;S. EPA (1986) Refefance Doses(RfD) for oral exposure: Terbacil
Prepared by Toxicology Branch 5/2/1986, and verified by the
Agency Review Committee 6/10/1986.
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E. Toxicological Issues

DuPont submitted a 2 year feeding study in cD-1 mice to
the Agency in response to the Data Call-In Notice on Terbacil
(MRID 00126770). The study was evaluated and classified
core-Minimum, and the compound was judged not to demonstrate
an oncogenic effect. However, the data showed that there was
an increased incidence of hyperplastic liver nodules in the
high dose males when compared to the control mice(37.1% v
12.2% in those terminally sacrificed, and 15.6% v 13.3% in
mice dying during the study. The combined total was 25% high
dose v 12.7% control mxce)

It has been Toxicology Branch's experience that on occasion,
lesions diagnosed as hyperplastic nodules have been re-classified
as adenomas following re-examination of the slides. The National
Toxicology Program currently classifies lesions with even partial
comprassion as adenomas. Since the morphological description
given by the study pathologist could be consistent with more
differentiated adenomas, Toxicology Branch can not accept the
diagnosis of "hyperplastic liver nodules", A request will be made,
to tne registrant to conduct an independent re-analysis of the
liver slides, and to report the results to the Agency using
the correct current terminology.

_ In additicn to the mouse oncogenicity study, the two year
rat feeding study which had previously classified core-Minimum
has been re-reviewed and has been clasgssified core~Supplementary
based on a number of inadequacies., A new study is required.

If the requested data so indicate, Terbacil will be presented
for review by the Toxicology Branch Peer Review Committee
with reaspect to its orncogenic potential,




~TABLE A
GENERIC DATA RBQUIREMENTS FCR TERBACIL

Does EPA Have Data
To Satisfy Thie
1/ Use 2/ Requirement? (Yes,

Bibliographic
Citation

Must Additional
Data Be Submitted

Under FIFRA Section =

3(c)(2) ()2

Data Rgﬂruut Composition Patterns No or Partially)

§158.135 Toxicology
AUTE TESTING:

81-1 - Acute Oral - Rat

81-2 - Acute Dermal -~

81~3 - Acute Inhalation - Rat
81-4 - Eye Irritation - Rabbit
81-5 - Dermal Irritation - Rabbit

81-6 - Dermal Sensitization -
Guinea Pig

81-7 - Acute Delayed
Rewrotoxicity - Hen

SUBCHRONIC TESTING:

82-1 - 90-Day Feeding -
Rodent

Rorr-rodent

JES 001
JES 001
00125700
0157179

0157180




TABLE A
GENERIC DATA REQUIREMENTS FOR TERBACIL

Tioes EPA Have Data Must Additional
To Satisfy This Data Be Submitted

M~ 7
-_ 1/ Usc 2/ Requirement? (Yes, Bibliographic Under FIFRA Section
w:-mt Composition” Pattern No or Partially)? Citation 3(c)(2)(B)2Y/

™

P~

§1585335 Toxicology (Cont.)

82-2 - 21-Day Dexmal- Yes 00125785
00148066

82-3 - 90-Day Dermal-
82-4 - 90-Day Inhalation -
82-5 - 90-Day Neurctoxicity-
CHRONIC TESTING:
83-1 - Chronic Toxicity -
Rodent
Hon-rodent | 00060851
. 00039002
83-2 - Oncogenicity Study -
Rat
Mouse
83-3 - Teratogenicity -
Rat JES 001
Rabbit . 00150945
83-4 - Reproduction - ' JES 001




TABLE A
GENERIC DATA REQUIREMENTS FOR TERBACIL

Does EPA Have Data Must Additional
To Satisfy This Data Be Submitted

1/ Use 2/ Requirement? (Yes, Bibliographic =~ Under FIFRA Section
Compositior. Pattexrn No or Partially) Citation 3(c}(2)(B)23/ '

" MUTAGENICITY TESTING
84~2 - Gane Mutation TGAL
84-2 - Cheromosomal Aberration TGAT

84-2 - Other Mechanisms of TGAL
Mutagenicity

SPECTAL TESTING

§5-1 - General Metabolism PAI or PAIRA A No o Yes
85-2 - Domestic Animal Safety Choice A No No
85~3 - Dermal Absorption PAT or PAIRA A No Noj/

1/ Composition: TGAI Technical Grada Active Ing:edlem., PAI = Pure Active Ingredient; PAIRA = Pure Active Ing:edient,
Radiolabelled; Choice = Choice of several test substances determined on a case-by-case basis., - . )
4/ The use patterns are coded as follows: I = Terrestrial, Food Crop; B = Terrestrial, Nor-Food; C = Aqual:ic. Food Crop:
D = Aguatic, Non—Food; E = Greenhouse, Food Crops F = Greetﬂnsse,ﬂm-l?ood G = Forestry; H = DamesticOutdoor
I = Indoors IP = Induetrial Preservative.
Unless othexwise specified data must be s:bndtted no later than six months after Eication of this Stuﬂu:d
Satisfied by 21 day dermal toxicity study = _
Terbacil is not an organophosphate, and available data at this time does not reveal a nan‘otoxicological pmblem ‘i
adequate chronic toxicity study is available
These studies are not required at this time
May be satisfied by a combined chronic/oncogenicity study

[ ]
-2
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File Last Updated 2/17/87
Results: TOX

Tox Chem No. 821A - Terbacil

EPA
Accession (ORE Grade/

Category Doc. No.

Study/Lab/Study #/Date

Material No.

LDsq, Lsg, PIS, NOEL, LEL

Acute oral - rat;
Haskell Labs: 6/25/65

Acute oral LDgp-rat
Hazleton Labe; 201-173

8/14,/94

Acute dermal LDgg -
rabbit; Haskell Labs:
6/25/65

Acute iphalation LCgzg-
rat; Haskell Labs;
#351-82; 6/2/82

Dermal sensitization

guinea pig:; Haskell
Lab; 600-85: 1/6/1986

Primary Eye irritation-
rabbit; Baskell Labs.
201-867; 9/13/1985

2] dey dermal-rabbit
E.I.duPont de Nemours
& Co., #HL 33-36;
2/24 /66

Herbicide 732
{Sinbar W.P.)
a0% A1

Terbacil 96.1%
a.i.

Herbicide 732
W.P.
(8%% A.I1.)

Terbacil Tech
97.8% a.t.

Terbacil Tech
96.1%

Haskell % 4215
formulation

84.8% Terbacil

114693
249455

MRIL

114693
249455

249455

5000 < LDgg < 7500 mg/kg

at 2250 mg/kg - inactivity, weight

loss and incoordination

LDgg = 1225(1022-1540) mg/kg M
943(735~1187) mg/kg F

= 1082(913-1282) mg/kg C

Toxicity: depramm, rough hair -

coat, ataxia.

LDsp > 5000 mgfkg (dnly dose tested)
No toxic signs noted

LCsq > 4.4 mg/L. Mass median
diameter 5.5 and 3.0 v; 34% and

75% respirable.

Levels tested = 3.0, 4.4 mg/L/4 hrs.

Not a dermal sensitizer in male
Dunkim-Hartley guinea pigs

Tested as 3% and 30% solution .
{ maximum sollbxlity) in dimethyl
phthalate

Mild transiemt irritation
No P.I1.S.

LDgg > 5000 mg/kg(only level tested)

No toxic signs. No appreciable diff-|-

erences in body weights, organ body

weight ratios, gross and histopath - -

ology

Page 1 of 3
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000705
Minimum
003401

Supplemeﬁ-

tary
clarification
of descripticn
of test mater—
ial

Minimum
003401

Minimum
003401
MRID
00125700

Guideline '

MRID 157180

Guideline
MRID 150946

Mimimum
MRID
00148066
00125785




Tox Chem No. 821A - Terbacil

rerudy/Lab/Study $#/Date

Material

EPA .
Accession
No.

Results:
LDgg, LCsg, PIS, NOFL, LEL

CORE Grade/
Doc. No.

M~
~90 day feeding-rat
:‘:)Hmkell Labe; 6/25/65

L

2-Year feeding ~ dog:
IRDC: $125-011; 4/6/66

2~Year feeding/onco.—
mice; Intl. Research

and Development Corp.;
MI Study 125-127; 6/81

Hexrbicide 732
WP 80% a.i.

Herbicide 732
W.P.

(80% A.I.)

{ 3-tert-butyl

S5=chloro~6-

wethyl-uracil)

97.8% tech.
Chemical

114693

249906
249907
249908

NOEL = 100 ppm
LEL. = 500 ppnhncreased liver
weight, vacuolization and

hypertrophy of hepatocytes)
Levels tested: 100, 500, 5000 ppm

NOEL = S8 ppm

= 250 ppm {Increase in
thyroid/body weight ratio
slight increase in liver wits.
Elevated alkaline phosphatase)
Levels tested = 50, 250, 2500 ppm.
(2500 ppm increased gradually to
10,000 ppm)

1. Decreased survival (significant
in males at 5000/7500 ppm).

2. Increased lung ademomas in males
at all levels compared with study
controls,but not compared with his-
toric controls.

3. No instances of alveolar ceIl
hyperplasia reported.

4. For reasons 2 and 3, considered
nomoncogenic. :
5. Systemic NOEL = 50 ppm; systemic
LEL=1250 ppm;hypertrophy of centri-
obular hepatocytes in males; decreas
ed pituitary weights in males and
high dose females.,

6. Oncogenic NOEL > 5000/7500 ppm ‘
(HDT). Increased incidence of liver
hyperplastic nodules in high dose
males. -
Levels tested; 0, 50, 1250, 5000/
7500 ppm {5000 increased to 7500 at

Minimum
000704

00068305

000705
000706
000703
Minimom
MRID
00060851

Minimum
003251

MRID

00126770
Downgraded

to Supplemen-
tary pending
re-analysis
of liver
slides.

week 54) in (D=1 strain

Page 2_of 3




Tox Chem No. 821A -

Terbacil

EPA

No

Results:
Lsg, LCsg, PIS, NOEL, LEL

(ORE Grade/
Doc. No.

:‘\Gtm[suﬂy #/Date

"2-Year feeding/oncogenic
Ocrat; IRDC; $#125-010;
ur1/66

Teratology — rat;
Raskell Lab;

#481-79 (Project§3143);
2/20/80

Teratology- rabbit;
Haskell Lab.; # 528-83;
2/21/84

3=Generation repro-
duction - rat;
IRDC;#125-012; 3/23/67

Herbicide 732
W.P.

{80% A.I1.)

{3-tert-butyl

5~chloro—6—

methyl uracil)

Sinbar (Tech)
96.6%

Herbicide 732
W.P. (80% AT)
{ 3-tert-butyl
{S5-chloro-6-1 .

114693

099540
249455

255763

114693
249455

Systemic NOEL = 250 ppm

Systemic LEL = 2500/10,000 ppm (HDT)
{Impaired weight gain, slight
increase in liver weight)

Levels tested- 0,50,250,2500ppm

{2500 ppm was increased to 1000Cppm)

Oncogenic NOEL>2500/10,000 ppm{HDT)

Teratogenic WOEL > 5,000 ppm (HDT)
Embryotoxic NOEL = 250 ppm -
Embryotoxic LEL = 1250 ppm
(decrease of number of implantations
and live fetuses)

Maternal NOEL = 250 ppm

Maternal LEL = 1250 ppm

(reduction in body weight)

Levels tested = 250, 1250, 5000 ppm

Teratogenic NOEL >600 mg/kg/day(HDT)
Maternal NCEL = 200 mg/kg/day

Embryotoxic NOEL = 200 mg/kg/day

‘|Levels tested in New Zaaland white

strain by gavage- 0, 30, 200 and
600 mg/kg/day

Reproductive NGZL > 250 ppm (HDT)
Sys NOEL < 50 ppm(LDT){ Slight

decrease in body weight gain)
Levels tested = 50, 250 ppm

000701
000703
000705
000706
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Section II, Tox. Branch I{IRZ) (TS5-769 L T
Sscondary reviewer: Marion Copley, DUM, - 0071 77
Section II, Tox. Branch I{IRS) (TS-?SQC) : | .

Raviewed by: Joycelyn Stewart, Ph.D?J"‘g B

DATA EVALUATION REDORT

STUDY TYPE: Acute Oral- Rat ' _ TOX. CHEM. NO.: 821A
ACCESSION NUMBER: : '~ MRID NO.:. 150946

TEST MATERIAL:  Terbacil 96,1%

SYNONYMS: H # 14,673
STUDY NUMBER(S): 201-713

SPONSORt E.I. duPont de Nemours & Co., Inc.
Wilmington, Delaware

TESTING FACILITY: Hazleton Laboratories America, Inc.
Vienna, Virginia, : '

TITLE OF REPORT: Acute Oral Toxicity in Rats
AUTHOR(S): Farrow, M.G., Butts, D.,L., and Cortina, T.

REPORT ISSUED: 8/14/1984.

CONCLUSION: The data presented demonstrate an acute oral

LD sp of 1255(1022-1540) mg/kg for male mice, 934(735-1187)

mg/kg for female rats, and 1082(913=-1283) mg/kg combined.

However, Toxicology Branch notes a discrepancy in the description

of the test compound. The performing laboratory describes the

test compound as a white powder, while the registrant describes

it as tan crystals., The Agency needs to be assured that the
compound that was reportad is the one actually tested, The study

is classified core~Supplementary until the discrepancy is addressed.

Toxicity Category: 111
Classification: core-Supplementary

MATERIALS: Terbacil 96.1%, described as a white powder, was

the test chemical. The test compound was suspended in corn oil,
Male and female Sprague-~Dawley rats wers the test animals.

Males were 49 days old and weighed 225 to 286 grams, and females
were 75 diys old and weighed 200 to 240 grams at study start.

METHODS: Animals were randomly assigned to dosage groups.
They were identified with unique ear tags, and were hdused in-
dividually, Food and water were available ad libitum. Groups
of five male and five female rats were administered terbacil

18=5




o R A 007177
at doses of 333, 500, 750, 1125, and 1600 mg/kg by gavage in a
single oral dose after an overnight fast. They were observed

for toxiec and pharmacological signs at 1, 2, 4 hours post dosing,
and daily thereafter for 14 days. Individual body weights were
recorded prior to treatment, on day 7, and at study termination.
Necropsies were performed on all animals sacrificed at study
tarmination, and on those found dead during the study.

STATISTICAL ANALYSIS: Hortality data were analysed separately
and combined for male and female rats by probit analysis,

ment ia_incIuaea in the submission.

QUALITY ASSURANCE: A signed and dated qhality assurance state-

RESULTS: Four/five of the high dose male and female rats were
found dead on Day 1 of the study. At the next highest dose, all
females and two males died on Day 1 or Day 2. One mid-dose female
was found dead. Animals in the other dosage groups survived,
Clinical signs reported frequently in animals treated with
Terbacil were: depression, rough hair coat, and ataxia. Less fre-=
quently reported were urine staining and prostration,the inci-
dences of which increased with the doses, All survivors were re-
ported to be normal by Day 10 of the study. All survivors gained
weight except for one female administered 500 mg/kg of terbacil.
No gross pathological lesions were reported when the survivors
were necropsied. In animals found dead, gross lesions were report-
ed in lungs, stomach, intestine, and urinary bladder. The LDgg was
calculated to be 1255(1022~1540) mg/kg for male rats; 934(735-
1187) mg/kg for female rats, and 1082(913-1283) mg/kg ¢combined.

DISCUSSION: The data presented is consistent with the regise
trant's calculation of the LDsy. Toxicology Branch notes that

the performing laboratory describes terbacil as a white powder,
while the registrant describes the chemical as light tan crystals.
In order to adequately evaluate the study, Toxicology Branch needs
an accurate description of the test chemical. Toxicology Branch
also notes that although a range finding study was used to de«
termine the doses for the acute oral study in rats, neither the
study nor the results were presented to the Agency. The study is
classified core=Supplementary pending clarification of the des~-
cription of the test material., The data presented place terbacil
in Toxicity Category III for oral toxicity.




Secondary reviewer: Marion Copley, DVM

‘Roviewid by: - Joyéoiyn Stawaft, Ph.D. @)(1/ T _ Bl-4 ..
Section 11, Tox. Branch I{IRS) (TS=769C) 007177 o
Section II, Tox. Branch I{IRS) (T5=-769¢C) .51?§f, ' -

DATA EVALUATION REPORT

STUDY TYPE: Primary Eye Irritation : TOX., CHEM, NO.: 82.la
ACCESSION NUMBER? : : MRID NO..: 157=179

TEST MATERIAL: 2,4(1H,3H)~Pyrimidinedione.5-chloro-3-_
(1,l—dimethylethyl)-6-mpthy1-

SYNONYMS: Terbacil; 3-tert Butyl-5-chloro-6-methyluracil;
Haskell No 14673.

STUDY NUMBER(S): 201-867

SPONSOR: E.I. duPont de Nemours and Co., Inc
Wilmington, Delaware,

TESTING FACILITYt: Hazleton Laboratories America Inc.
Vienna, Virginia.

TITLE OF REPORT: Primary Eye Irritation in Rabbits

AUTHOR(S): Gargus, J.L.,; Burlew, P.L.; Pinamont, A.M.;
Henry, J.E. and Chromey, N.C.

REPORT ISSUED: 9/13/1985

CONCLUSION: The data presented demonstrates that terbacil
produced mild and transient eye irritation when applied to
the eyes of male and female New Zealand White rabbits.

Toxicity Category: 1III
Classification: Guideline

MATERIALS: New Zealand White rabhbits (4 male, 5 female) were
the test animals. Males weighed 2362 -2703 grams and females
weighed 2205-2698 grams at stud, start. The test chemical was
Terbacil 96.1% pure. It was described as a tan powder,

METHODS: Animals were acclimated to the laboratory for at least
one week prior to start of the study. They were uniquely iden-
tified with ear tags, and were housed individually., Food and water
were available ad libitum. Prior to instillation of the test -
compound the eyes of each animal were examined for corneal defects
using 2% fluorescein sodium. A 19 mg aliquot of Terbacil was
placed into the conjunctival sac of the left eye of each rabbit,
and held in place for one second, The treated eyes of one male
and two females were rinsed for one minute with warm water. _
Eyes of the other animals were left unwashed, The untreated right

: | 18-3
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007177

eye of all animals were used as controls. Eye irritation was
scored at 24, 48, and 72 hours and on days 4 and 7 using the
Draize system. After the 24 hour examination, fluorescein sodium
staining was used for the ocular examinations. Body weight was re-
~corded for all animals at initiation and termination of the study.
At study termination, all surviving animals were sacrificed :
and discarded.

RESULTS: No cor-eal or iris damage was reported in any animals.
Conjunctival redness (Grades 1 and 2) was reported in all animals
with unwashed eyes, At 48 hours 3 of 6 unwashed eyes had mild
conjunctival radness which was reversed within 72 hours.

Grade 1 conjunctival redness was reported in the eye of one
animal with washed eyes. This was reversed within 24 hours,
No conjunctival chemosis or discharge was reported in any of
the animals.

Five rabbits from the unwashed eye group and one from the washed
eye group demonstrated blinking and rubbing after the compound
was instilled. All animals gained weight during the study.

DISCUSSION: The data presented demonstrate slight conjunctival
Irritation which was reversed in all animals within 72 hours.
Washing decreased the duration of the irritation. The data pre-
sented place terbacil in Toxicity Category II1 for eye dirritation.

18-4



Roviowod by: Joycelyn Ste?art;(Pg ?39C§Q 81-6 SR
Section II, Tox. Bran¢ch I (IRS)(T :
Secondary reviewer: Marion Copley, Bvimy DY W /W 007 177
Section IX, Tox, Branch I (IRS) (TS=769C)

DATA EVALUATION REPORT

STUDY TYPE: Dermal Sensitization-Guinea Pig  TOX. CHEM, NO.: 821a

ACCESSION NUMBER: MRID NO.: 157-180

TEST MATERIAL: 2,4,{(1H,3H)~Pyrimidinedione, 5-chloro-3
_ (1,1 dimethylethyl) 6-methyl-

SYNONYMS: o Terbacil; o 3-tert Butyl—S-chloro-G-methyluraéi1
STUDY NUMBER{S): 600~85

SPCONSOR: E.I. duPont de Nemours and Co,.
: Wilmington, Delaware

TESTING FACILITY¢ Haskeil Laboratory for Toxicology
and Industrial Medicine
Newark, Delaware,

TITLE OF REPORT: Skin Sensitizatjon Test of Terbacil{IND-732-53) .
in Guinea Pigs for EPA Pesticide Registration,

QQ?HOR(S): Henry, J.E.; Redgate, D.; and Chromey, N.C.

REPORT ISSUED: 1/6/1986

COWCLUSION: Topical concentrations of 30% and 3% of terbacil
followed by intradermal injections of 1% did not produce dermal
sengitization in male Duncan Hartley guinea pigs when the animals
were subjected to challenge doses of the test compound,

The compound is not a dermal sensitizer.

Clqésification: Guideline

MATERIALS: Male Duncan Hartley guinea pigs were the test animals,
Terbacil 96.1% pure, described as 11ght tan crystals, was the
test cﬁemical.

METHOD§= Guinea pigs were assigned unique identification numbers
and were housed individually in stainless steel cages in environ-
mentally controlled animal rooms with temperatures of 23 + 2°C,

. relative humidity of 50 + 10%, and a 12 hour light and dark cycle.
Food and water were available ad libitum.

A preliminary range finding study was conducted in three animals
using 0.05 mL of 30% (the maximum solubility), 15%, and 1.5% of
terbacil in dimethyl phthalate., The solutions were applied to 2
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shaved intact skin, and the irritation responses were scored at 7
approximately 24 and 48 hours post administration using the

Draize scale.

The main study was conducted in three phases. In the primary
irritation phase, 0.5 mL of the test compound was applied to
the shaved intact skin of ten unexposed guinea pigs at concen-
trations of 30% and 3% in dimethyl phthalate, Responses were
scored 24 and 4B hours after treatment. The concentrations used
in the main study were based on the observation of no erythema
or edema in the preliminary study. :

Two days post dermal application of the test compound, the
animals were treated weekly with intradermal injections of

0.1 mL of a 1% suspension of terbacil in dimethyl phthalate for
four weeks. Skin responses were evaluated 24 hours after each
treatment. After a two week rest period, the treated guinea pigs
were challenged with one drop of 30% terbacil on the left front
shoulder, and one drop of 3% terbacil on the right front shoulder.
Ten control guinea pigs of the same age were treated with similar
concentrations of terbacil. Responses were scored 24 and 48 hoursa
after application of the test compound. The Draize scale was

used to score the dermal reactions.

RESULTS: No erythema or edema was observed during the range=
inding study. Based on this, concentrations of 30% and 3% were
chosen for the main study.

In the main study, no erythema or edema was reported during the
primary irritation phase, During the induction phase, all guinea
pigs demonstrated moderate to strong erythema after each injection.
Erythema and edema were reported in one guinea pig after the first
injection, in four guinea pigs after the second injection, and in
one guinea pig after the third injection.

During the challenge phase, mild erythema was reported in one
control guinea pig at the 30% concentration site and in one
test group guinea pig at the 30% and the 3% concentration site
24 hours post treatment. No irritation was reported 48 hours
post treatment.

DISCUSSION: The data presented confirms the registrant's
conclusion that terbacil did not produce dermal sensitization
in guinea pigs under the test conditions.




Reviewed by: Joycolyn suurt. Ph.D,
Section II,Tox. Branch I(IRS) (TS-769C rr' | S
_ reviewer: Marion Copley DVM n’fg/ﬁ. ' '
Section VII, Tox. Branch (TS=769C) 007 177
Review dates: 9/7/1967 C, Berty, DHEW ; 12/20/1973 D, Ritter, Tox. Branch '
o DATA EVALUATION REFORT COVER |
STUDY TYPE: Chrofic Feeding Dog TOX. CHPM. NO.: 821A

ACCESSION NUMBER: N/A MRID NO,: 00060851

TEST MATERIAL: 3-tert-butyl-5-chloro-6 methyluracil 80%

SYNONYMS: Sinbar Weed Killer, Herbicide 732, IND 732=15

STUDY NUMBER(S): 125-011

SPONSOR: E.I. duPont de Nemours and Co,
' Wilmington, Delaware

TESTING FACILITY: IRDC
Mattawan, Michigan

TITLE OF REFORT: Two Year Feeding Study in the Dog.

AUTHOR(S): Wazeler, F.X,
REPORT ISSUED: 3/17/1967

CIaasificaticm Minimum

CONCLUSION: The pr:evious rwiowa (copies at:tacher.l) atx:uratnly
represent the results of the study. This reviewer concurs with
the evaluation of increased thyroid weight in the mid and high
dose dogs in the review by D. Ritter, 12/20/1973, Toxicology
Document 000706, The NOEL is 50 ppm (LDT). The study is de-
ficient by current standards., However, considering the study
duration, and the lack of overt toxicity shown in the study it has
been decided to accept the study in place of the one year dog
study which is required under Subdivigion F Guidelines.

The study showed the following deficiences:

1. Only three animals/sex/dose were carried for the duration
of the study. However, the study was two years in length.

2. Serum chemistry was not complete. However, the major
biochemical, hematology, and urinalysis parmtcu were examined,

3. Histopathology was limited, but the critical orgm systuns :
were oovered '




Summary

16(?l and 165 Baaglas
80X wettabla powder used
4

1 Control : 4
1st Test 50 ppm 4
2nd Teat 250 ppm 4
3rd Test 2500 ppm (+ 10,000) 4

%
g
i

Basylte

No changes in sprearamcs or behavior

No changes in food consumption, etce.

No laborstory changes .

No e?wound related gross or microscopic pathologic 7
Slight increase in rilit:lw liver wniuht in 2500—10.000 ppm group .at

one snd two ysars.
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Ivyo Yesr Feedink §° udv 1o the Dog
In the two year feeding study young purebred male anl female Beagle
dogs four to six months old vere fed diasts containing Herbicide 732

(80X wettable powder) at lavels of 50, 250, or 2500 ppm of the active
ingredient. The upper dietary level was periodically 1ncrll80d.frUl

the 26th to the 46th weak of tha study to a final concca:ra:ton.of

10,000 ppm. Ail the animals had periodic physical examinations,

individual food consumption and individual body wci|ht measursments weskly.
After 12 ionth- of compound administration one male and one female dog and.
the control in each of the tast groups were sacrificed and necropsiad. The
rest of the dogs vere continued on studies for the antire period. Periodic
huﬁntqlogicll and 24 hour uri;c studies wvars bbtainqd. Periodic blood
glucose, total protein, total albumin lmi.lsp'alkaunc_pholpha:nl)pro:hro-bln
time, SGOT and SGPT, plus cholestsrol determinations were doma. Complete

urinalysis were done on the 24 hour s-nplei periodically.

Aasuylts

Behavior, Appearance, and Hﬁrtnlitx

No adverse compound=-relatsd alterations in behavior or appearance occurred '

among any of the control or treated dogs used for this study. No mortalities

occurrad during the two year course of treatment.
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Thysicsl Exmminecico

Essentially WNL throughout the study.

Body Weight

The usual fluétuations were noted. Thera vas no svidence obtained in
this léudy of an adverse influence of the test cmpo@d on body weight,

even at the 25300 - 10,000 ppm distary level.

Xood Cousumption
Food couﬁuun vas stable. Average daily water intake and urine output
vza stablae.
laboragory Tests

Hsmagology | ,
No unusual altcﬁtl.m l.n‘hcnntolo;y ware seen in lny of the t;st dogs
at lnyA period of examination during this feading study which cﬁuld be

'nttribuud to the compound effect.

Incidental changes involved & neutropenia and lymphocytosis in ome dog

at the 250 pﬁ. level, and slevation in bands in seven of sight dogs at
2500 -10,000 ppm dietary lavel after ou' month. This eltvit_ion vas

transient.
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Mochanical Studies

The only ispressive liver function tests vers eslevations of alhlim
phosphatase activity st ll‘s' months or 24 wmonths in four of. tha eigkt don-
at the 2500—10;000 ppm 10;01. One control dog alvo emhibited cltvaud
alkalias phoa_phltuc activity. Othu- liver fmctim tasts includ!.u
un:yqn-utudiul exhibited WNL throughout the study in patticularly l:hcu
vare w_l:_guriu the periods of elevated alkaline phosphatase.
lcicalvpeis
Qualiutiyo and quantitative analysis of the ur:l.ho specimens obtained from |
the control and test dogs at specific intervals during this feeding itudy
did not reveal changss suggestive of a compound effect.
The u-ull buirubin,‘or albunir“wu noted.

| A o van
Patholoscal Studtes
The usual gross exmmination and nicroscobic examination wﬁ done including |
nﬁecimu of liver and I;:idneyn from the 250_ pPa dietary level wvas u#rtficid

after one year.

Results

 Cross P olo 0 Weights
No conpou:d ulntod grou puhologic lelionc ware sesn at necropsy cxninatim
in any ot the treated dogs which vers ucrifiud tfter one or two yurn

' ot compound ldl:l.niltrat:l.on.

Compound relaud variations in organ weights vare Iiul:td to'a alight incrun

in relative liver wuight observed in duga fron the 2500-10 000 ppm group.

This increase was ssen at both thalgneismd two year sacrifices. - 33




SUBJECT:

FROM:

TO:

1000706

’ " - L .
. UNITED 81 .E3 ENVIRONMENTAL PROTECTIOI .GENCY

007177

Terbacil and its hydroxvlated natabolites calculatad DATE: Decomher 20, 1973
a8 terbacil fn or on alfalfa (hay and forage), and bitvdsfoot trefoil

(hay and forage) at 5 ppm and in or on wilk, meat and meat by=-products

of cattle, gnats, hogs, horsas and sheep at 0.1 ppm.

Mr, Lsa TarBush
Acting Chief
Coordinacion Branch

Pesticida Pecition No,: 4F1l428 duPont
Wilmington, Delawvara

" Related Petitions: 6F0510, 7P0349

Tolsrances have basn escablished at 0.1 ppm on citrus fruits and
pineapple CFR 180,209 for tarbacil per se.

TOXICOLOGICAL REVIEW

The Eosicity of tctbaeil'(3-tnr£-bu£yl-s-chlorooo-ncthyl uracil)

hil been defined for the purpose of establishing tolerances in RAC's

{n connection with PP Nos. 6F0510 and 7F0549 (reviews of 10/3/66 and
1/16/67, 0.C. Pitzhugh). Final reports of long term vat and dog feeding
studies had been submitted but not avaluated bafore the tolerances -

vers sat. Therefora, since finite residues in milk are proposed,

va herewith submit our evaluation of thoss data and our recommendations .
will be based in part on them. )




o Yoor Dog Pesding Study (-u'z:.s-om‘
chata: 007177

16 nale and 16 female purubtod young adult bca;lcl varse rundontsod
into four groups, sach containing four males and four females. Each
&roup tecsived terbacil ac 0, 50, 250 or 2500 =~ 10,000 ppm in the dtlt
for two ysars®, folloving a :hrt. Hl.k conerol portod. :

Food consumption and body veights were uuuud weekly and plrlulic
detailed physicel examinations vers done; in addition, daily observations
for signs of toxicity or pharmacologic action were made.

12 montha into the study, one msls and one female from_each group
were killed and necropeied,

Llhorltory tests during the control pnriod and at 1, 2, 3, 6, 12,
18 and 24 nonthl included:

Hematology: total and diffarential WBC's, Het., Hb,, sed
rates and RBC'g. _ ' ’ ' '

* As the Formulation, Herbicide 732, 80X WP ‘n terms of Al.




000706 -

Page 4 - PP# 4p1ggs~, | o 007177

Plasm, Blachcmlntrv: Sluconn, tntal Prntain, total albumin.
LUy, Alk, P,, Protiivomhin time:, S60Y, sopy and agrym Chole:tcrol.
18 vell a5 33y Tetention Eimey,

Urinalyy ! PpH, sp, Gr,, bilirubln total N, lcdimcnts.
formed elemenc, and albymin,

Pathological Exaainltton:

Gross Exnlination:

ixlmlnltion.
inung of bratn, liver, ’ » blood,
urine and facas wvers colle o8, frozen and
forvarded to the Sponsor,

After tws years, al1i1 temaining dogs were facrifided yng
Recropsied g4 described above,

Microscopie Exsaination;

1esues fron ¢ach controy and 2500-10,000 pPpm
d after gne Or two yesrs of compound feeding
tnhcddld, Séctioned, Stained wich hcmn:uxylin and eogjip
nicroncopically:

Spleen liver
8pinal corg “ lymph nodg - 3811 bladder
Periphers] nerve thymus ktdnny
pituitlry bone maYyow Utinary bladder
thyroid salivary gland testis or ovary
PaTathyroid Stomach _ Prostate or uterys
adrenal small intescin, skalecal igcle
lung large in Cesting bone
heare Pancragg

Specimeng of livep and kidncya from the 256 Ppa diutlry lavel
dogs sacrificed afeer opg year ugre algo Prepared gnd .

COEST RTRILAVLE GO




Pngc:§ - PPY ArLA2P ™

Rasulen:

No adversae effects on ar: piaramecer were noted except that o dose-
related increase on thyvroid gland/body weight ratios were noted at -
termination; a marginal increnxe was seen 4t 230 ppm and & definita
Inersase in this parameter wa: scen at the high dose level.

Conclusions:!

Terbacil did not induce iny overt signs of coxicicy in dogs apart
from a3 mild increase in thyro'd weights at the 230 ppm lavels and above.
Accordingly, we conclude that the NEL for this study is 30 ppm terbacil
in the diet of dogs for two ycars,

« Rar °
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Reviewed 9/23/1983: Gessert
DATA EVALUATION REPORT COVER |
STUDY TYPE: Chronic Feeding/Oncogenicity- Mouse TOX. CHEM. NO.: 821A
ACCESSTON NUMBER: 249906-249908 MRID NO.: 00126770
TEST MATERIAL: 3-tert-butyl-S-chioro-methyluracil
SYNONYMS: Terbacil 97.8% , H-11,056
STUDY NUMBER(S): 125=0

SPCNSCR: E.I. duPont de Nemours
Wilmington, Delaware

TESTING FACILITY: IRDC
Mattawan, Michigan,

TITLE OF REPORT: Two Year Feeding Study of Terbacil in male and female Charles
River (D=1 mice, _

AUTHOR(S) ¢t Richter, W.R.:'Gail, R.C.; Homan, S.P.,; Jefferson, B.A. and Biair, M. |
REFORT ISSUED: 6/19/1981

Classification: Although the study was previously classified core=Minimum,
it is now reclassified core-Supplementary, based on the lack
of analysis of the test an control diets and the reported
increased incidence of "hyperplastic liver nodules®™ in high
dose male mice, The sponsor is requested to forward the
analyses of the test diets to the Agency and to re—evaluate
tha liver slides using current conventional terminology for
the lesions observed. The information reguested is important
in the evaluation of the oncogenic potential of terbacil
The study may be upgraded when the requested information
has been submitted and reviewed. -

CONCLUSION: The pnviou'u review {attached) accurately ropfeunta the
results of the study. However, on re=-raview of the study, the following
comments are made, ' : . _

1. The MID wﬁu réachod in at least ohe gex asg roflictid in the
significant decrease in body weight gain in high dose male mice. There
wag also a significant decrease in survival in that group.

2, The report states that a number of samples were collected 'duting '
the stixly and shipped to the sponsor for analysis. The results of the
analyses were not included in the submission. The samples were: a) pooled

o 18=20
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urine and fecal samples collected from 10 mice/sex/group at 24 months,

b) pooled brain, liver, kidney, spleen, muscle, testes, fat, cardiac blood,
urine and feces from the control and each test group at sacrifice, and

¢) samples of the control and treated diets collected at weeks 3, 22, 36,
37, 52, 63, 70, 80, 89, and 100, The registrant is requested to submit
these data, t ' _ o : .

3. Although the study was reviewed and found to be non-oncogenic under
the study conditions, an increased incidence of liver hyperplastic nodules
was reported in high dose males as compared to the controls (37.1 v 12.2
percent of those terminally sacrificed, and 15.6 v 13,3 percent of animals
which died on study; total incidence 25 percent high dose v 12.7 percent
control), It has been Toxicology Branch's experience that, on occasion,
lesions diagnosed as "hyperplastic nodules” have been re-classified as aderr
omag following re—-evaluation of the slides, The National Toxicology Program
currently classifies lesjons with even partial compression as adenomas.
Since the morphological description given by the study pathologist could be
congistent with more differentiated adenomas, Toxicology Branch cannot ac-
cept the diagnosis of liver hyperplastic nodules for the lesions observed in
high doge male mice. The registrant is requested to conduct an independent
review of the liver slides and report the results using the current conven-
tional terminology. Until this has been done, the study is classified core-
Supplementary,
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY O Y
WASHINGTON, D.C. 20460 '

OFFICK OF )
FESTICIDES AND TOXIC SUBETANCES

SEP 23 1983

MEMORANDUM

TO: Robert Taylor/V., Walters (25)
Registration Division (T5-767)

THRU: William L. Burnam, Chief
Toxicology Branch/HED (TS~769)

SUBJECT: Two-Year Feeding Study in Micd. Terbacil Registration
Standard ' : '

Registrant: E.I. duPont de Nemours and Co.
Wilmington, Delaware 19898

To satisfy the requirement for an cuncogenic study in a second
species, the registrant submitted data from a 2-year feeding
study conducted by International Research and Development
Corporation in Charles River CD-~1 Mice. Our review of their
report is attached.,

Conclusions:

1. There was an increased incidence of lung adenomas in
males at all dosage levels over the controls. However, there
was no relationship between dose and the incidence of lung adenomas,

2. There is no significant difference in the incidence of
malignant tumors between the controls and the treated groups,

3. Historical control data indicato‘an incidence of lung
tumors in most studies which are equal to or exceed the incidence
in the treated male mice in this study. -
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4. w.ighing tho above-cited evidence, we considat terbacil
to be not oncogenic ir the Charles River CD=1 mice.

2

Qulsrd @ Geai:

Roland A. Gessert, D.V.M.
Veterinary Medical Officer
Toxicology Branch/ ED {(TS~-769)

'L'L'Paﬁ 9,

TS=769:th:TOX/HED: RAGessert: 5 27-83:card #4 cqiﬁf
DCR-17477:AUTHOR'S Disket:9/9/83:efs 1}
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wa-!ear'Faedin Study of Terbacil in Male and Female Charles

Liver CD-1 Mice. Conducted by Internaticnal Research & Development
Corporation, Mattawan, Michigan for E.I. DuPont De Nemours &

- Co. Haskell Laboratory. June 19, 1981, Study Mo. 125-027.
Accession Nos.: 249906, 249907, 249908, , ; :

Material Tested: Terbacil, H-11,086, 97.8% pure technical
chemical. . : : -

Charles River CD-l1 mice were obtained at 4 weeks of age from
the Charles River Breeding Laboratories at nearby Portage, Michigan.
They were randomly assigned to 4 male and 4 female groups of 80 -
mice each as follows: - :

Dosage Level S Number of Mice
Dosage —ppm Male female

I 0 (control)
II 50

III 1250

v 5000/7500*

*Dose level increased to 7500 ppm at week 54.

. The mice were housed individually in suspended wire-mesh
cages in controlled temperature, humidicy, and light (12 hrs light/
12 hrs dark)., Ad libitum well water and Purina Rodent/Laboratory
Chow were provided. ,

Individual ear punches identified mice for treatments,
laboratqry data, and necropsy. :

'The'treitment 1.#.13 of 50, 1250, and 5000/7500 ppm in the
diet are based on an 8 week range~finding study. Diets were
prepared weekly and refrigerated until use.

The mice were observed 3 times daily during the wesek and
twice daily on weekends, and holidays for signs of toxicity and
mortality., Detailed examirations, including size and location of
palpable masses, were conducted weekly. Individual body weights
were recorded weekly at weeks 0-26, week-28, and monthly thereafter.
Individual food and chemical consumption was measured and recorded
weekly. If an accurate measursment of food consumption could not
be obtained dues to spillage, etc., that week's measurement was
~ not included in the mean calculation,

"Clinical laburatorz tests were conducted on 10 mice/sex/group
at 1, 3, 6, 12, 18, and 24 months of the study. Blood was obtained
by puncture of the orbital sinus plexus. Hematology determinations
included hemoglobin, hematocrit, erythrocyte count, total leucocyte
count, and differential leucocyte count., Urine and fecal samples,

| 42
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pooled by sex ahd'group} wére éollected from lolmice/sox/group at
24=-months, frozen, and shipped to the sponsor.”  (page 8 of study)

All surviving mice were killed and necropsied at the end of
the study. In the necropsy the external body surface and orifices
were examined. Then the mouse was opered and the organs examined
in place and after removal from the body. The eyes, testes, and
sternum bone marrow were collected in Bouin's fixative. Aall
other tissues and the carcass were fixed in phosphatase buffered
neutral 10% formalin. Mice which died or were sacrificed during
the study were necropsied in the same manner. ,

"The following organs were trimmed free of fat and extraneous
connective tissue and weighed fresh: spleen, liver/gallbladder,
(2), testis (2), heart, lung, thymus, and brain. The pituitary
and adrenal (2) were weighed after fixation.

At the time of terminal sacrifice, samples of brain, liver,
kidney, spleen, muscle, testis, fat, cardiac blood, urine and
feces were pooled by sex and group from the control and each test
group, frozen and sent to the Sponsor for residue analysis.”
(page 8) _ _ _ g

HGE stained sections were examined microscopically from the
following tissues:  adrenals; fore, mid, and hind brain; eyes
and Harderian glands; ovaries or testes with epididymides; heart
and coronary vessels; esophagus; stomach: jejunum; colon; kidneys:
urinary bladder; prostate, or uterine body and cervix; gall -
bladder; 2 lobes of liver; lung and mainstem bronchi: mediastinal,
mesenteric, and regional lymph nodes; mammary gland:; mandibular
salivary gland; sciatic nerve; pancreas; pituitary; skin:; cervical
and thoracic spinal cord; spleen; thymus (where present); trachea;
thyroid with parathyroid; sternum bone marrow; and any tissue
with gross lesions. . _

"Also 3 coronal sections through the head (including the
nasal cavity, paranasal sinuses, tongue, oral cavity, nasophacynx,
and middle ear) were examined from 10 mice/sex/dose." (page 9)

In classifying liver lesions, hyperplastic nodules were not
considerad the same as hepatocellular adenomd®, But were described
by the IRDC pathologist as "c¢ircumscribed, expansive lesion of
parenchymal cells whose architecture is very similar to that of
normal liver parenchyma...Portal triads and central vVeins are
present within the lesion. The rnodule is rot ancapsulated but
compresaion of the surrounding parenchyma is evident". (page 9~=10)

In hepatocellular aderomas, ... "The usual liver architecture
of central veins and portal triads is rot present within the
tumor. The neoplasm is expansive (also) and compresses adjacent
parenchyma but does not infiltrate." {(page 10)

18-25
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‘5
Statistics: Statistical comparisons were by analysis of
variance (one-way classification), Bartlett's test for homogensity
of variances, and the appropriate t-test (for equal or unequal
variances), "as described by Steel and Torrie using Dunnett's
multiple comparison tables to judge significance of differences”,

' Diets were aaﬁpled fraduontly during the study and furnished
to DuPont for assay.

Results:
Survival at End of Two-Years (Table I)’

0 ppm 50 ppm 1250 ppm  5000/7500 ppm
Male 49/80 618 39/80 49%  41/80 51%  35/80 44%*

Female 42/80 52,5% 40/80 508 33/80 41w 36/80 45%
*Significantly different from controls, P < 0.058

Survival compared to controls at the end of the studylwau less
in all the treatment groups. Statistical significance was seen only
in the males on the high treatment level. :

Body Weights:

No biologically significant differences could be seen in mean
body weights and mean food consumption values in. the treatment versus
the control groups. .

No significant differences were seun in efficiency of feed
utilization, '

Hematology:

' Red blood cell counts in males were significantly lower
than in controls (p < 0.08) at the high dose at 6 months and
(p<0.01) at 18 months; and significantly lower than controis (p
< 0.01) at the ‘low dose at 18 months.

' Hemoglobin'vnluot were slightly but significantly raduced
(p <0.05) in males on the high dose at 3 and at 18 months, and
in low dose females at 6 months,

Hematocrit was increased (p < 0.01) in the mid dose males at
1 month and decreased in the low and high dose males at the 6th
month and in the high dose males at the 18th month, :

Total leucocyts counts were iidnificantly higher in low dose
temales ﬁp < 0.01) and high dose males and females (p < 0.05) at
one-month, _

18-26
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Niutrophils were significantly higher (p < 0.05) in high dose
males at 3 months, : : ,

_ Lymphocytes were significantly higher (p < 0.05} in low dose
males at one month, high dose males at 3 nonths, and low dose
females at 18 months, .

None of the chandos appear to carry any toxicological

signiticanca especially in relation to administration of the
chemical. : A :

Gross Necropsy - There were no macroscopic changes between
controls ang treated mice,

Organ Weights:

The liver (with gall bladder) weighed significantly greater
(p < 0.01) in the high dose males and females, :

The mean livcr'wuiqhtl of the low dose females were signifi=-
cantly less (p < 0,0l) than controls, - : '

The kidney weights in the low dose females (p < 0.01) and
in the high dose males and: females (p < 0.05) were significantly
less than controls, - : -

Relative testes weights were less in the low dose males
(p < 0,05),

Adrenal weights were increased in the low dose males
(p < 0.05) and decreased in the mid dose males, -

Mean relative brain weights were decresased (p < 0.05) in the
" high dose males,

Pituitary weights were significantly decreased {p < 0.01) in
the mid and high dose males and in the high dose females.

FINDINGS IN THE LIVER:

Hyperplastic Nodules, Males

C_ppm S0 _ppm 1250 ppm 7500 ppm

6/49  12.28  5/39 12.8%  7/41  17.1%  13/35 37.1% Terminal
Sacrifice

4/30 13.3% 4541 9.8% 5439 12.8% 7545 15.6% Deaths
.7% 9 . 3% . 0%
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. N ’ 7 )
Hypertrophy of Centrilobular Hepatocytes, Males

50 ppm 1250 ppm 7500 ppm |
B‘/WEPW) 6/41 1%.6! 33/35 94.3% Terminal

Sacrifice
0/30 0/41 0/39 14/45 31.1% Deaths
/ 7.5% 47/ 58.8%

Histopathology ~ Non-Neoplastic Lesions

Hyperplastic nodules were found in livers of males at all
levels including controls, with an increased incidence saean
at the high dose level. and possibiy at the mid-dose level.

Also, in the males hypertrophy of centrilobular hepato-
Cytes were seen in livers of high dose mice and in some of
the mid-dose mice. The NOEL for these effects appear to be
somewhere between S5C ppm and 1250 ppm.

The hypertrophy of centrilobular hepatocytes may be said
to reflect (or be reflected in) the increased liver weights
in the high dose males, _

There was no increase in incidence of neoplastic lesions
in the livers of treated mice.

No other non-neoplastic lesions can be related to admini-
stration of the test chemical.

Neoplastic Lesions

The following incidence of neoplasms was seen in lungs:
1250 pom
M F

No. examined ' 79 80 79 80
Aderccarcinom (%) 2.5 0 1.25 2.5 3.7% 3.75
) Nuvbers 2 0 1 2 3 3
Adenam (%) 13.7% 17.5 26,6 30,0 16.5 23.75 12.5

Nurbers 11 14 21 24 13 19 10
Total lung twors (8) 16.25 23.75 30.0 26.6 31.2% 19.0 27.% 16,25
Narbers 13 19 24 21 25 15 22 13

- The above data appear to indicate an increased incidence of lung tumors
in males at all dosage levels over controls, sven though the incidence at the
high dose is lower than in the low and intermediate dose levels.




| 8 00777

-~ The "normal® incidence of lung tumors is known to be high
in mice. We do not have specific values for the incidence
of lung tumors in the CD~1 Charles River mouse so we raquested
this information from the International Research and Develop~
ment Laboratories for control mice from other studies
conducted in their laboratory at approximately the same time
under the same conditions and receiving the same diet as the
controls in this study. .'

IRDC submitted control data from 12 studies conducted
between 1978-1981 in their laboratory, using Charles River
CD-1 mice. The incidence of lung tumors were as indicated
on the attached chart. 1In 5 of the 12 studies the incidence
of lung tumors in controls exceeded 30%; in 3 others the
incidence exceeded 25%. In only one study was there a "low"
incidence of lung tumors (6.8%),

1. There was an increased incidence of lung adenomas in
males at all dosage levels over the controls. However, there was
no relationship between dose and the incidence of lung adenomas.

2. There is no significant difference in the incidence of
malignant tumors between the controls and the treatad groups.

3. Historical control data indicate an'incidenée of lung -
tumors in most studies which are equal to or exceed the incidence

in the treated male mice in this study.

4. Weighing the above-cited evidence, we consider terbacil
to be not oncogenic in the Charles River CD~1 mouse.

Data meet Core-Minimum regquirements.




IDRC_HISTCRICAL CONTROL Data — Lung Tumrs — Mouse

A B C D E F G H I ~d

AMdevoma - incidence (M) |27/80[3/59 {31/135|31/101(13/49|16/100(26/120( 18/60] 1 /118 [11/75
| % incidence (W) [33.8 [5.1 [22.9 [30.7 |26.5 {16 |21.6 {30 [o.8 [14.7
incidence (F)  |18/80(12/60{21/132[36/100{9/50 (21101 5/120{7/59 |a/120 9775
* incidence (F) ]22.5 |20 [15.9 J36 |18 [20.7 [20.8 [m.o[3.3 |12

Carcinoma ~ incidence (M}|5/80 [1/59 {4/135 |6/101 [S/49 [9/100 |s/120 [1/60 |21/118]2/75

% incidence (M) ]6.2 |1.7 ]2.9 5.9 10.2.|9 4.2 1.7 |17.8 |2.7
incidence (F) ~ |6/80 {0/60 {27132 |7/100 |1/50 [8/101 |2/120 [3/59 18/120|1/75
% incidence (F) |7.5 |0 1.5 7 2 7.9 1.7 5.1 ]15 1.3

Total lung tuwors % (M) 40 6.8 258 36.6  36.7 25 25.8 31.7
Total lung tumns S (F) 30 20 17.4 43 20 28.6 22.5 17
Male Female
Aderoma - total incidence 21571077 199/1077
total % incidence 20 18.5
Range of % incidence 0.8 - 30.7 3.3 - 36
Carcinome - total incidence 65/1077 59/1077
total 3 incidence 6 5.5

Renge of % incidence 0.8 - 17.8 0-15

NUTE: Letters cotrespond to specific studies.
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Riviuwed b&: Joyéilyn Stdwhrt.'rh.b.'gp*'
Section 1l, Tox. Branch I{(TS8-769C) ¥

Secondary reviewer: Marion Copley DVM, ‘2;:@2”}4;‘,‘{ - |

Section II, Tox. Branch I{T3~769C) |
Reviewed 9/7/1967: C. Befry, DHEW and 12/20/L973: D. Ritter, Tox. Branch

L]

DATA EVALUATION REPORT COVER

STUDY TYPE: Chronic Feeding - Rat TOX. CHEM. NO.: 821A

ACCESSION NUMBER: N/A N : MRID NO.: 00060850
TEST MATERIAL: 3-tert-butyl-5-chloro-methyluracil
SYNONYMS: Herbicide 752, Sinbar Weed Killer.

STUDY NUMBER(S8): 125-010

SPONSOR: E.I. duPont de Nemours
Wilmington, Delaware

TESTING FACILITY: IRDC
Mattawan, Michigan,

TITLE OF REPORT: Two Year Feeding Study in the Albino Rat

AUTHOR(S): wazeter, F.X.
'REPORT ISSUED: 3/17/1967
Classification: Supplementary

CONCLUSION: The previous reviews (attached) accurately represents
the results of the study. However, the study is deficient by current
standards and cannot satisfy the requirement for a chronic and/or
oncogenicity study based on the following reasons. .

| 1. An insufficient number of animals was used at start of
the study(36/sex/dose).

2. An intercurrent infection was present in the animal colony.

3. An insufficient number 6: animals survived uhtil tarhination
of the study. The highest survival rate was in the high dose fe-
males with 16 survivors.

4. A large number of animals which died during the study were
not necropsied due to tissue autolysis, and no histological exam-
inations were donaes. .

5. An 1n|u££1c1¢nt'nunbcr of sacrificed aninﬁll had ccuplete

microscopic . examinations (only control and high dose animais were
exanined). : -

13*;1 - | - 49
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- 6. An insufficient number of tissues was examined. In the low
dose group liver only was examined and in the mid dose group
liver and kIdney were examined at the ons year sacrifice. In the
mid dose group liver only was examined at the terminal sacrifice.

7. Elochemical examinations consiatéd of.livef_funétion .
tests only, and only 6 animals/sex/group were examined.

8. The investigators reported the presence of hyperplastic
nodules in some of the test animals. In view of the current
interpretation of these lesions, Toxicology Branch is concerned
that the test compound might have induced neoplastic lesions.




let Comtrol
ind Coatrol
f 1 Test

# 2 Test

f 3 Test

Thres Test Growps

- afear 28 vesks + every 2 wesks by 500 ppu to 5000 ppa
byuvnhathufcuryzmbylmpn to 10,000
PPe by 46 wesks - then 10,000 ppm matutained.

 sdverve'compound related behavior or sppearmmce chumges
__ * ya"’lc 2500-10,000 pyu leval exhibited significently
" lewer rats of body weight gain ( maximum M?‘; 15-'1"&)

No changes in food consumption

No changes ia LFT, ¥/A or C3C .

No compound related roes pathological leisons at nacTopsy

-3 (SEET ATARANLE 601 ]
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: Only compound related variastion in orglﬁ waight
: ven a slight + in liver weight in rats at the

2500-10,000 ppm level aftar two years.

cmmd' related histologic chaages at ono ycir
vers limited to the livers of rats at 250 ppm and

2500-10,000 ppm 1. e. hepatocyts vacuolation and/or
hypertrophy.

And st 2 years thas only liver changes (s sbove)
vare seen in the rats from the 2500-10,000 ﬁpl

group and not the 250 ppm growp.
[]
There wvas no indication of any compound related

carclaoogenic effect at my dietary lavel.
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| 7. '
Mathods '
180 mals and 180 female albino rats were used for this study. The mimals
were divided into two control greups and thres test groups of 36 Illli
md 36 female rats sach. Harbicide 732 was incorporated into- the standard
povdersd laboratory diet. Compound in the diat was prepared in such
a manner that the rats received Herbicide 732 (80X wettsble powder)
at distary levels equivalent 30, 230 o 2500 plpn of tha active ingredient,
Begining in the 28th week of the study tha dietary levels of the compound
of the group receiving the hi..huﬁ- concantration (2500 ppm) was increased
evary two wveeks by 500 ppm increments wntil a dietary level of 5,000
ppn.vu reached in the 36th wveebk study. Thereafter the dietary lawsls
vere increased by 1,000 ppm incremsnts every two weeks until 10,000 ppm
vas asttained in the 46th wesk of study. The latter concantration was

asintained for the duration of the study.

Control and eest animals vere obsarved daily for mortality, alteration
in genaral appearmce md bashavior, and gross sigus of pharmacodynamic

md/or toxic effects.

.f*i';
Body nt&_,' food consumption, and compound consumption values ware

measured weekly for the first 27 weeks md st biweekly intervals thereaftar.

 [BEST _AVAILABLE T3FY

+
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The usual hematol.gic studies were performad at regular intervale
throughout the 24 months of feeding. SGOT, SCPT and plasma alkalins

phosphatase studies were parformmd at the same iatervals,

Urinalysis were performed at the sama intervals.

Basults

General Behavior and Appearance=-No ld\'.ll'll compound induced alterations
in behavior and appearance vere oburvid at any of the distary levels
during the study. Incidental findings, however, involved the incidenca
of occasional pneumonis in the test animals, aventually necessitating
therapy uﬂ-pcr.teilnn md Str‘op.tolycih. Therapy was successful,

Pn-;' treatmsnt incidence and severity ?! the dissase vas much less.
Nodules and msssses appesred on the body beginning in the fifth month

of the study and gradually incressing in incidenca in li.l groups

tharsafter, particularly in the second year of the study.

Body Weighte
Male rats in the 50 and 250 ppm distary levels compared favorably with
raspect to body ﬁuht to the two control groups throﬁlhout the period

of the study.

Mala rats ;t the 2500-.10.000 ppm dietary level exhibited gains in mamn
body weight comparable to both control srouwps during the first yur of the
study./ A slight decrease in body veight was axhibited from the 67th

waek to the tearmination of ,i:hc ltudy’) This growp exhibited a 102 or
gteater decrease in mean body waight in control groups from the 65th

to the 10lst waek of the itutjy. A maxinum decrease of 17% occurred
18=36
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during the 39th wesk of feeding.

Yopals Ratce
The test yrowps of female rets at the 50 and 250 ppm distary.levels

exhibited essentially similar gains in mesn body veights as the two

control groups throughout the two ysars of fesding the tast compound.

L'-'.“ rats at the 2500-10,000 ppm dietary levels exhibited msan body

vweights which were much less tham thcss of thg comtrol groups. This
differencs appeared early in ths study mdé gradually incressed through
the 8lst week. Ou decreases of 23 aad 17X respactively vers observed
at the termination of the study’ the females rats at the 2500~-10,000
PP distary levels waighed approximately 20-24% less than the control

groups of female rats.

Food Copsusption ete.

No memningful differences in food consumption wers found between the control
groups and the test groups of rats usad for this atudy.'

Survivel

No signifieant differemces wers found betwesn the control and test

srouwps of iu of aither sex with respect to lbrunty in this study.

L e
i

Laborstory Taste

- Hematology-~No compound telated sbnorsalities were revealad.

Biochamistry~~No compound related alterations were notad.

(OB aaioce ey )
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Urinalysis—#s wmusual alterations in urinalysis wvers seen.

Incidental findings not comsidered to ba related to the faeeding of
the test compound included m occasional positive rsactiom !of_
oceult blood ‘snd albumin, Thase occurred with similar frequency
in the eontrel and test groups of rats. Albumimuria is a comson
f!.ncﬁ.n; in the urine of tha llbuitory rat, the significancs of

vhich resaine obscure.

Rathological Studies
Methods

Gross Observations p
Aftar cue year of fesding, sufficient rats from sach dietary lewvel
were sacrificsd by decapitation to reduce group nusbars in each growp
to 30 of each sex. All surviving rats vere sacrificed after two years 6!
feading the compound. All rats that ware uéﬁ.!iud'_or diad un scudy
wvare subjected to necropsy sxminstion, unless pracluded by autolysis.
Major orgams vers weighad and representative t:l.nqn vera collected.  The
usual liéuoupié observations wers made including brains, spinsl cord and

psripheral nexve sections.

Massas -ﬁ grossly undiagnosed lesions from lowver dhﬁuy lavels
sacrificed at twq years or from rats from any group vhich died during

the study were also processed and end examined microscopically.




11.

007177

Easulte
No compound-relsted gross pathologic lesions were obssrved im rats vhich

died during the study or vars sacrificed aftar one or two ysars.

Of note in the necropsy cbservations in the two ysar sacrificed animals

is the high incidence of enlarged or h-oﬂ'hglc gitu:lug glmds, most
marked in the females but having the spproxipets sams incidence betwem

control and test grouwp animals. Also noted vas an approximate 25%

P P Y ep—
—

1nc1d-nu of subcutaneous abdominal masses in both control and tast
group animals. - highsr numbsr of dsaths dus to pneumonia was noted
in both test and control mimals. Nephritis was noted. The ouly

compound related varistion in organ weights vas a slight incresss in

._._V_.J-.Hli.ht—-wl_xltl in the 2300 to 10,000 ppa 1= v-l sacrificed after
two_vears of study.

Hiscopathology
Compound related microscopic chenges were found only in the livers of

rats from 2500 to 10,000 ppm amd 250 ppm dietary ;NIQI. sacrificed after

one year of feeding and only ia livers of rats on the 2500 to 10,000

ppm lavels lu'.ritiud after two years of fesding. These changes consisted
of cnlnjw of centrolobular hepatocytes with the ususl coarse
granularicy “ tha cytoplasm nphr..d by cytoplasm vhich wes more hemo-
gensous but still contained soms coarse granules. Nuclei of these cells
often appeared larger than normal hepatocyte nuclei. In say rats, primarily

females tha snlarged hepatocytes contained ons to several spherical

vacuoles within the cytoplasm. '
BEST AVAILABLE Copy




Although compound related liver changes vers seen in ons of four rate

from the 250 ppm distary level after one year of compound feeding, no
compound related liver changes were found in any of the 22 rats fros

this level which were sacrificed after two ysars.

Although liver masses vers described at the two year sacrifice in some

control and trested rats, these lepions in sll casss wers hjp.rplutl.e nodules

and there was no indication of compound related urcin'onmuu of liver

or othar tissues associated with the fesding of this materisl to rats.

P L LT R
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There was not an increase incidence of portal lympocytic infiltrate,

focal necrosis, bile duct proliferation, bile duct cyst, nodular hyper=
Plasia, telmgiectasia, ::cl'.l.r:uluu‘| ¢ell sarcoma in the liver. Extrame
arteritis wvas noted in the pancreas of ome of the 2500 to 10,000 ppm tust
group animals. This finding Ul.l‘ probably not of significamnt 1nl:uut.ﬁ the
incidence of neoplasms by site (Table 62) is the relatively high incidence
of mammary fibroid nbnonllior with the incidence of the control group

vas the same or less as the :lncidcnu in the test mimals.
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UNITED 81 .ES ENVIRONMENTAL PROTECTIOI .GENCY

supJECT: Terbacil and its hydroxvlated natabolites calculated DATE: Deccmhar 20, 1973
as terbacil in of on alfalfa (hay aund forage), and birdsfoot trefoil
(hay and forage) at 5 ppm and in or on milk, meat and wmeat by=products

FROM: of cattle, goats, hogs, horses and sheep at 0.1 ppm.

T: Mr. Lee TarBush
Acting Chief
Coordination Branch

Pesticide Petition No.: 4F1428 duPont
Wilmington, Nelaware

Related Paticions: 6F0S10, 770549

Tolerances have besn established at 0.1 ppm on citrus fruits and
pinsapple CFR 180,209 for terbacil per ss.

TOXICOLOGICAL REVIEW

The toxicity of terbacil ' (3-tert-butyl-S—chlors=-6-mathyl uracil)
has besn defined for the purpose of establishing tolerances in RAC's
in connection with PP Nos. 6FOS510 and TF034% (reviews of 10/5/66 and
1/16/67, 0.G. Fitzhugh). Final reports of long term rat and dog feeding
studies had been submitted but not evaluated bafore the tolerances
were sat. Therefore, since finite residuss in milk sre proposad,
ve herewith submit our evaluation of those data and dur recommandations
will be based in part on them.

Tvo Year Jat Feeding Study (#125-010)
Mathods:

Charles=River CD rats were randomized into two conmtrol and three
test groups of 36 males and 36 females each and were given 0, 50,
250 or 2500 ppm Al* in the diet for two years. The 2500 ppm group
received increments of 500 ppm or 1000 ppm every two vaeks until a
level of 10,000 ppm wvas attained in the 46th week.

* As Herbicide 732; BOX WP.

(eTimuran) )
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Daily obrarvations were iude for mortality, appesrance, behavier
and/or aross signs of toxicit,

Papge 2 - DPPF 4FL428°7N

Body weight and feed coniumption were mcasured at appropriate
intervals, and food efficiency values ware calculated.

Clinical observations:

. Hcﬁatology consisted of total and diffarential leucocytes, RBC,
Hct., Hb., performed on six mile and six fomales per group at 1, 2,
3, 6, 9, 12, 15, 18, 21 and 24 months.

Biochemistry examinations consisted of SGOT, SGPT and Alk. P.
at similar intervals but on-different rsts in sach group.

Urinalyses vers performed at similar intervals and consisted of
detection of glucoss, albumin, bilirubin, occult blood, Sp. Gr.,
pH and formed elements. '

Pnthologiéal examination was done at one year and at termination.
The following tissuss were preparad and sxamined histologically
(*) organ veights obtained:

Brain# Peripharal N. Pituitary*
Adrenal#® Heart® Spleen*
Thymus¥ Salivary gland Sm. Intestine
Pancreas Kidney* Gonads*
Spinal Cord Eys Thyroid*
Lung¥ Aorta Lymph Nodas
Bone Marrow Stomach Lge. Intestine
. Liver® T Bladder Prostats or lUterus
T Skel. Mo

_Rcuultu:

No sffects on appaarsnce or behavior wvere noted at any time during
the » tudy .

Body weights of the low and middle dose rats increased normally
but those of the high dose group leveled off at about 1 year inte the

study. Feed consumption and utilization were not affected by terbacil
intake.

BEST AVAILABLE CO¥Y |
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A rvaspirvatory epizonotic occurred in all groups during the study
which requirved tecracyeline, renicillin and streptomvein therapy.
The prohlem subsequantly abatwd bhut did not disappaar entirely.

Hematological, urological and biochonienl parameters vers not
npprcclnbly aletered during che study.

Mortality from incidental causes, principally‘pncuuonin, was high
in all groups, with 100X dying in the 250 ppm female group.

Hiltoplth010|1¢ll examinacion of rnprnuontntivc tissues failed
to demonstrate any clear-cut dose-related adverse effects at any lavel
of terhacil adwinistration.

Conclusions:

Tavw toxic effects, 1if any, can be attributed to tsrbacil in the
diet of rats for two years. Thersfore, we concludes chat the NEL is

250 ppm based on retarded weight gain in the high doss group (2500
to 10,000 ppm).

I_[ST AVAILABLE Copy
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Reviewed by: Joycelyn Gtewert, Ph.D,
Section I, Tox. Branch I (IRS)(H7509C)

Secondary reviewer: Marion Copley,D.V.M.#y : 007]77
Section II, Tox. Branch I (IRS) (H7509C) ' _ ‘
Rcvicv dates: 9/7/1967 C. Berry, DHEH; 12/20/1973 D, Rittcr; Tox. Branch
_ DATA EVALUATION REPORT COVER

STUDY TYPE: R.proddction-th TOX. CHEM, NOQIB!IA

ACCESSION NUMBER: N/A MRID NO.: 00039003

e ‘ : : - . 00060852
TEST MATERIAL: 3-tert~butyl-5-chloro-6 methyluracil 80%
SYNONYMS: Herbicide 732

STUDY NUMBER(S): 125-612

SPONSORs E,I, duPont de Nemdurs and Co.
Wilmington, Delaware

TESTING FACILITY: IRDC
Mattawan, Michigan

TITLE OF REPORT: Three Generation Roproduction Study in Rats

AUTHOR(S) 3 aimor, R.H. and Geil, R.G.
REPORT ISSUED: 3/23/1967

c1aasification= Mimimuh

CONCLUSION' The previous reviuws (attachcd) accurately reprcsent
the results of the study. This reviewer concurs with the eval-
uation of the study in the review by D. Ritter, 12/20/1973,
Toxicology Branch document 000706, Body weight gain was decreased
in male rats at both dosage levels studied. The NOEL for repro-
ductive toxicity was 250 ppm (HDT). The study is deficient by
current standards. However, considering the study design, and
the lack of reproductive toxicity shown in the study, it has been
decided to accept this three generation study in place of the two
- generation study which is required under Subdivision P Guidelinoa..

The study showed the Eollowing dtticionciels

1, Only ten mala rats/group were uged in the study. However
the study was carried out for thrcc gonorationa instead of two.

2. Histopathology was limitod to the Fap gcneration. Hawovcr,
the reproductiv. orqanl showed no compound rllatod toxicity.'

| In acccpting this study, data was also considered from the mouse
mouse chronic/oncogenic study in which terbacil 97.8% was ldpin-

62 °
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istered at doses up to 7500 ppm for two years, and in which
adverse reproductive effects were seen (MRID 00126770).
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At veaning, ' male and 10 female puna from each control and
treatead group frem the Fy, llctov ware sacrificed with chlovoform and
subjectced to necrupay axaminacion., Major ovgans vere weighed and
represencative tinsues from each rat were collected into 10 per cent
nautral buffered formalin for subsequent histolegic processing and
microscopic examination. :

. Micvoscopic Examination:

Tha following tissues from each of 10 male and 10 female Tats
from the control and ssch treatsd group wers paraffin embedded, sectioned,
stained with hematoxylin and eosin and examined microseopically (Yorgan
weights obtained):

brain® hearch pancreas

spinal cord spladn® livar*
psripharal nerve chymus® " kidney®
pituitary® bone marrow urinary bladdar
thyvoid#® stomach testis or ovary*
adrenal* small intestine skeletal muscle
lung¥ ‘ large incestine bone

Results;

No abnormalities that could ba attributad to tresatment vers seen
in any of the parameters measurcd. Tabla I summarizes the Indicas of
Reproduction. A decrsase in the Fertility Index (Pregnancies/mstings)
vas noted for the femalas bearing the 250 ppm Fyy, litter. There was
a decresss in the rata of body waight gain in tﬁc males servicing
thess dams, Other indices of reproduction were not appreciably altered
by treatment,

Histological examination of rapresentative tissues failad to
ruveal compound=ralated affects.

Conclusions:

: " Although thare was a significant reduction of Fertility Index

in the females casting the ¥y, Litter, this could be attributed to a
secondary effect on tha servicing males, since these failed to thrive
as evidenced by failurs of normal body weight gain. Unforcunately,
daily vaginal smears of aating femsles ware not taken; thus there is
no dirsct evidence that mating in faet occured, although all the other
groups demonatrated sacisfactory fertility indices. Therefors, since
the aberrent valuss are confined to tha ons group, we concluds that
thay do not repredent a compound effect, and ve thus find that the NEL
for this scudy is 230 ppm.

TEST AVARABLE ¢ ] ' .y A
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Sl ok S . TABLE I , : AT e .
e r'\ : . . . R : ) . -
—_ | INDICES OF REPRODUCTION IN THE RAT o
r\ L . M . . . @ -
O - . TERBACIL
¢ Liccer  Dies Fertility = GCestation Viabiltcy Lactation Litter - H
. sy (a) (s) ©) @) size ~
."7.1 i - "
1 0 - 85K 1002 952 952 I1.8 -
. 50 ..} 100X 96X 893 10.9 -
2% _sox 1002 922 872 3.4 >
+ L
..M 0 8sx 1001 94z sz 12.5 2
50 61x 100% 942 632 10.2 o )
250 0% 1002 93% 712 12.1 L _1
P, 0 701 931 95t 9z e | i
: 3 - st 3002 97z %1 10.2
250 603 1007 921 992 10.0
Py o 703 1001 8t (1] 10.1 e
50 sz 1002 %6 933 mw1 :
250 4sT- 1002 89t 91z 11.6 o
T, 0 901 100% 982 96X 1.1
: 50 90x 1002 100% 92 11.9 - o
250 902 1002 221 95X 11.7 3
3 0 763 1002 . 962 923 10.4 | E
: 50 . 721 © 100% ' 97% 91x 12.1
250 1003 95% 931 841 12.2 .

.
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(a) framiuhhtln;t (b) Litters born/Pregnancies (c) Pups surviving & days/pupe born

(_d‘) Pups ,upnulffupc at & days Y
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Tet /- [¥EST_AYAHLABLE COPT = ol
S...:._.'."_ . . ' TR T N.- N g ..
e . -~
_ O~




s 4071 72‘
7214

007177

Three G atl oduct t h

j0 male and 60 female albino rats were used for this scudy. ;Th; rats

were divided into one control and c;o test grocups of ten malc:'nnd twenty
females sach ind ware selected and grouped in sdch a manner that

the average group body weights were similar for aach sex. lebiéid. 732

was lncorportated into the standard powderta laboratory diet of Purina _
Laboratory chow at concentrations of 50 or 250 ppm of the active ingradient.
The control g:oupr of rats recaived the same poudnrld diah of Purina Laboratory
chow but without Herbicide 732, After an initial 100 days pcriod of feeding
all che cont.rol and test rats were mated for 21 days bj housing two females
with one male throughout the study. After the three week mating period

the rats were separated again and individually housad. Thres wveeks were
allowed for gestation and an additional three wesks for nursing prior

to weaning. Following the five day pcfiod of rast after weaning

the pirﬁntal Tats Qurc again mated as sbove except that & dif!uroqt

nale was paired ﬁl?h two fanaloi within each respactive group. As in

the flr;t breading cycle thres weeks ware allowed for mating, three waeks
yestation, Ind‘thtii veeks fof nursing the pups prior to uelninﬁ._ The
pups from the first mating (F1,) vers examined for abnormalities and
sacrificed. Il_npuunutiw pups ware mcrﬁp-hd md'exuincd fbr gross
signs of pathology. After wsaning :ﬁc pups from the second litter |

(Flb) the partutul (Pl) vats were sacrificed and discarded. Stlcctldns '
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vers made of 20 females and 10 wale rats from aach respected group of

ihe Fip litter to setve as the second (Pz) generation parental rats.
The remaining pups in each group were -lxmincd for abnormalicies and
discarded. Selective pups were necropsied and examined grossly for

signs of pathology.

Sacond Gog!fagiog (Py)

After weaning Eho Fip pups which vere ;ilcctnd for thulfg generation
were continued on & diet for 10U days and then mated in the llh- manner
discribed above t‘of the Pl nmutioq. The pups from Ith'l.l ml.ting‘(l"za)
were examined for lbnornllitils and sacrificed. Rapresentative pﬁpl
ware nacropsied and e;amlnnd for gross signs of pathology. After a five
day rest period the rats vere sgain mated as described above. Th; sz
offspring were nursed for 21 day and thin wveaned, Tha Py ﬁirinenl ra:?
were sacrificed and discarded. Selections were made of 20 females and
10 maiul from each respected group of the FZb litter to sarve as the
third (P3) 3.nhrition parents. R.mlinink pups in the Fgp litter vere
examined for lﬁnorlliltluo, sacrificed and discarded. Representative

pups ware nccroﬁlicd and examined grbnsly for signs of pathology.

Th:l. rd Gengrstion (P 3)
After a 100 days of fesding thae test diet the Fyy, control and test groups

of rats wvare msted and two litters raised in identical fashion in that

described above. The first litter (F,,) was sacrificed and discarded,




Representative pups in the Fg‘ litters were ntcrpplted and exlﬁincd

for grbss pltholégy-. After wcaning the f!b litter one female and

male pup from each of ten litters ftbm the control and test gréuﬁn were
sacrificed, necropsied and representative tissues selected for.histo-
pathologic examination. The usual obiervntlons were made on Q daily and
weekly basis and in addition specific observations were made during and

after eich breeding cycle for sbnormalities in reproduction and terato-

genesis,

Jasulcs

Genaral behavior and appearance--No uhulull sltarations and behavior

in appsarance wnri observed in any of the three generations of parental
rats in the study. Both sexes of lil thres ;on.rltiﬁnl exhibited an
occasional oral ocular and/or nasal porphyrin discharge and rnipirafory
congestion. 1In addition, an uccasloﬁal animal in the control and test
groups exhibited an odd formed mass at various sites on the bddy surface.
Also seen was an occasional incidence of alopecia. No signs however,
vers seen which could be related to the feeding of Herbicided 732 in the

diet.

Body weights P; gensratiom rats--The gain in body veight of che male

rats in both of the tast groups in the Pl genaration was slower than
the con:rdl-qnll rats. Differsnces in group body weight between control

and test groups did not exceed 15X. Thare was no apparent dose relationship.
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Female rats in the test group of the Pl generation compared favorably

with the confrol rat group throughout this portion of the study.

P, Genearatiaon Pufcntal Rats==-the gains in body weight exhibitgd by the

2
female rats in both test groups and tha male rats at the 50 ppm dietary
lavel of Herbiciﬁc 732 was slightly less than the coatrol rat. The difference
did not exceed 10% of any point in this period of the study. The male
rat group at the 250 ppm dietary lnveirof ﬁerbicida 732 exhibited a
significant difference in body weight in the comtrol rat group from the

4lst waek of the study onward. This difftrence obtained a maxiaun

of 17.2% in the §7th veesk.

P3 Generation Parental Rats~~mals racs Ln.the 50 ppa test group and female
rats in both test groups exhibited weight gains during the third generation
whici: -rmpared favorably to their respective control rat.groups. Male rats
At the 250 ppm dietary level exhibited a 10X inhibttiﬁn in body welght

4ain is comparison to the P3 control male rat growp in the 82nd week of

the study. This difference increased to.isz in 87th weak with a plan to

work for the remainder of this phasa of the study.

ln the Py |ou§rltiun tvo control rats, one male rat at the 50 ppa lavel ;ﬁd
tvo mala vats at the 250 ppm dietary level did not survive this ltudf.

- e control female rat and three female rltc..of fhc 50 ppm dietary

level also did not survive on the Pl gqnnrittan. ‘All female rats at tha'

230 ppm diecary level survived this study.
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In the ’2 gsoaration oaly m male control rat did not survive the study.
One male Tat ot the 50 ppm d:l-ury'l.-wl md thres control fesale rats

in the P3 generationd did not survive the study.

Yood Consysption

Male parental rats at the 250 ppm dhury level appaarcd to eat alightly

less food in grams per rat per wesk, but not in grame/kg/day in all uhcuuou
in this study. HNo mesningful differences in food consumptiom wers found
batwean control and test male rats st the 50 ppa distary level, or bltut-n

the control and either test group of female rats in any of the three
gonarations of parents. ‘

Bresdiag Crcle

Rsproduction — Data obtained from both breeding cycles of all three generations
did not reveal sbnormalitiss relative to fertility of the parental mals

md female rats, developwent of the embryo and fetus, sbortiom, dalivery,

live birtha, sise of the litters, viability of the newborn, survival of the
Pups to weming or growth of the pups during the nureing period.

The fertility index of the !oﬁh rats at the 250 ppm dietary hnl.
duricg the Fy, matieg vas found to be lower than the control female rets;
lwuur.r.ﬁ iuu for this group of test rate is well within the range
which has been cbtained from e;uttul female rats in ths second nun?

sating from l-y similar studies in this lsboratory.




Iecatogenasis

Gross examination of those pups lurvivln;'lt u-u.nj from both littars

of all thrse generations did not rewveal my evidence of abnormalities.

. T-rlinll P 8

F” lil:tor-!xtmivc gross and microscopic u-:l.nu:iou uvu.hd the
following, gross pathology in orgam waight: no enqoulul related gross
pathologic ledsons ware observad at necropsy and pupl from either truated
group. loclun of the wide vltiltionl in wl.htl of individual pups fru-
both the control and trested groups no signiffcence was attached to slight
ur:l;iti.m in relative -iu orgm weights betwesen thess groups. Although.
_' sone. of the ulatiu‘- organ ﬁighh exprassad a8 pcf cant body u-i‘lhu

sesmed to incrasse with incresse in dose it must be recalled that the

body waights,espacially at 250 ppmyhad decressed mnd this would falsely

slavate the per cent body waight organ weights.

as P
N¢ compoumd related histopathologi: leisons ware obsarved in any tissues
exanined from aay pups from either l:ruud group, hovever, 1n tha comtrol
at 50 pa growp thare was slighe hop.tocyu vacuolation hdlor hmtopouu
noted ia r.h liver. Ia the 250 ppm, in additiom to ;light hepatocyte
vacuolation aad hemstopoesis th.-n are two recorded incidences of
slight portal lylphoc:ytle. infiltration. One of the recorded cases of
hepatocyts vacuolation was trested as modetate iam ons of the By fenale
racs. The changes ia ths 50 and 230 ppa noupi ui 'pn-btly not may
wmore striking than the changes ia the coatrol growp.




. Reviewed by: - Joyceiyh Stewarﬂ,Ph.D.?Yﬂ/ﬁf _ _ _
_Sectign II, Tox. Branch { IRS(H{SOQC) T, ,c’ ST T e -007]»7
Secondary reviewer: Marion Cop ey D.V.Mex T :
Section 1I, Tox. Branch I IRS_(H-7509QP . .-lgéiﬁf o B _ 7
Reviewed by C. deridueé 9/11/1981. Updated by R. Gesse::_11/23/1983__'

DATA EVALUATION REPORT COVER

STUDY TYPE: Teratology S . TOX. CHEM. NO,: R21A
ACCESSION NUMBER: 249455 o MRID NO. :00039001
TEST MATFRIAL: Terbacil B

'SYNONYMS: 3-Tert-Butyl-5-Chloro-6-Methyluracil

STUDY NUMBER(S): 481-79

SPONSOR: DuPont de Nemours and Co.
Wilmington, Delaware._

'TESTING FACILITY: Haskell Laboratories
R Wilmington, De -

IITLE OF REPORT: Rat Oral Teratology with Terbacil

AUTHOR(S):
REPORT ISSUED: 2/20/1980

CONCLUSION: - The previous reviews (attached) accurately represent
the results of the study, The test material was administered
orally in the diet at levels of 250, 1250, and 5000 ppmn from

day 6 through 15 of gestation. The maternal NOEL was 250 ppm

based on decreased body weight at 1250 Ppm and above from davy 10 -
to day 21. The embryofetotoxic NOEL was 250 ppm based on decreased
litcer size at the mid and high dose levels. The A/D ratio is 1.

Maternal LOEL C m 1.250 ppm L1
DEvelopmental LOEL 71450 ppm

Claulficatlon: Minimum.
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Bas.d on implantatxon dltl, nr. Larry Chitlick. in:;' ‘

le*ter, had gquestioned du Ponc's dosing: procedure, implying
that du Pont may have initiated treatment priocr to cday 6 of

- gestation. -du Pint's r!ply cites references referring to
early pcst-implantation death without leaving visible signs
at cterm. They alsc show that the apparent dese-response in
the mean number of implantation sites/dam did not ¢ccur in
beth breeding lots, with the conclusicn that the decreased
number of implantaticon sites/dam seen in Breeding Lot B
procably was not due directly to Terbacil exposure.
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“"'du Pont also point out that the incidence of resorptions
in controls of Breeding Lot A were greatly fewer than in
controls of Breeding Lot B, and also much less than historic
controls for this strain in the Haskell Laboratories, or in
the Charles River Breading Laboratory. In Breeding Lot B
whers controls showed a "normal™ incidence of resorptions,
the survival rates for the terbacil groups were similar to
these of the controls, indicating no adverse affect of terbacil
on embryo-fetal survival. Toxicology Branch acknowledges these
explanations. - ‘ . . '

. In his Jetter to the registrant, Mr. Chitlick also noted
that, while no dilation of the renal peivis and/or hydroureter
was noted in the controls, it was noted in 18 to 27% of the
litters in the dosed groups, a statistically significant
finding for litters. (Incidences in litters of 18%, 27%, and
18% for 250 ppm, 1250 ppm, and 5000 ppm, respectively). On a

- per-fetus basis the incidences were 2,3%, 4% and 2.3% for 250
ppm, 1250 ppm and 5000 ppm, raspectively. The incidence d4id
not increase with dosage. Using one-tailed Pisher's Exact
Test, no statistically significant difference in the incidence
of hydronephrosis occurred between any experimental group
and the control group. Also, "no statistically significant
difference was detected when the incidence of hydronephrosis .

- for all groups administered terbacil were combined before
comparing to the control value.  Similarly, the incidence of
hydroureter was not found to be significantly different
between the control group and each experimental group, or
when all experimental groups were combined." No dilation of
renal pelvis and/or hydroureter were found in the study
controls.

The historic control data for hydronephrosis and/or
hydroureter from du Pont's Haskell Laboratory from 1970
through 1979 was 0% - 30.8%, on a per fetus basis. The
incidence of "increased ranal pelvic cavitation® for Charles
River rats provided by the Charles River Breeding Laboratory
is 7.89%, _

Therefore, based on further consideration of the data,
it is concluded that an increased incidence of hydronzphrosais
and/or hydroureter due to terbacil administration has not
been demonstrated. This also is consistent with the initial
teratology review conducted for registration of terbacil.

It also is noted that du Pont will conduct a tepatogeanicicy
study in rabbits. ood L1 " =
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
' WASHINGTON,. U C. 20480 '

-Decomder 13, 1543

’ L LIOTE Y
PLAVIC.OCY a3 raaLS 8y StTancen

‘Mr. Rick Holt ' o
‘Technical Develcpment Specialist
Eo 15 du Pont de Nescurs and Company
Biochenica) Departzent S
Brardywine 314q,
¥ilaington, “siaware
Mrs Molt; . o SRS

Z'During presaration of the Teafcology Saztica o{_the;TtrhacilJleqistration
- $tandara, some questions have surfaceq relative to-your rat teratology
study {Haskel Ladoratary, Resort Na. 151-79) which wis recently subaftted

to the Agency, The fallawing questions/ ference to this study

~" would be beneficial s resglve f the Toxfculoyy
o portion of this standard; _ _

T Ve If test compound was fed to aninass post-implantation days 6-15, (as
- per reported procedure) why g there a cose résponse relationship
relative to the nurder of fmplantations? It s Tikely that ¢
- Teported findings and conclusfons are procedural artifact and this fs
. Bot discussed tn the final report. Resultent Indices (f.e. « numder
- Tive fetuses/litter} wauld al30 de affected as g result ang this s
A130 not reflected in your cats evaluatfon, -

With d3oroximately nalf of the fetuses/ltter exaatneq for viscern)
dbner=alities, not a sirale incidence of *dt1ation of renal pelvis
and (or) hydraureter” wys aate1 1n trhe controls, wafle 1t wig noted
In 13 to 27% of the Titters §n she asseq FOuUpsS. The zub=ftted rezart
. Notey that thage fincings ire statistically significant, but at the

- SdTe time gismisses *he findi=33 a8 due ta nermal incidences ete.
Adeguste nfssaricyl d1ta wafch deonstrate these conclusinng shoula
have Saen guzafttes ¢y the Asency, redadbliity of finding ro

- tintlar responges fn tre contralg alsy ¢r estions, It myst
2130 Ye nots+2 tnat at $°79 oM, fewer fetuses per 1{tter were :
8v3iladle far eva=ingtion and food cansu~ution wag reduzed watlch may
hase 2 desring on a dove response ralationingy, _ _

| (st JUNLABLE S0P )




3. The regort Made aviiTanle ta Toxiralogy Branch for Prexaration of
T the Registratign standaryg cantained ¢niy SUTMary- tableg 414 ne
Individual animal dasy, Such findiy dilatfon of ¢ne renal .
pelvis ang nydresretar were gp Were these finatngs
bilatera) o untiatery)? ¥as hyer, d fa Conjunction .. .
!i;hmthe,dila:ed rensl T WeFe: eS8 7S gradeyg? '
te report typéof - .

#nly have been
2 regorting, gup mafn concerns a¢ this
*he siznificance of the raporteg .
i aNd ve tgas that thig
mal fn:idences“vany.considerlb!y by
ind the finding Must-therefore be carefully

i waulg apprécfate dfscussiﬁg afy of thesae feome with a gy Pont
_ -~ toxfcalogist ang €an de resched ¢ ?03-55?-7395,<

ancerely.

e D0Lia]]

Laurenca o, Chft]fk.,Sectlan Head
Toxicalagy Sranen :
Hazars Lvaluation Mvisign

REST AVAILARLE “"" -




" UNITED STATES ENVIRONMENTAL PROTECTION AGENCY . 00'2 177
. WASHINGTON, D.C. 20460 ' -

MEMORANDUM

- g

| W ' 4 198 o . PRETICIORS AND TORIE -uur_auéu -

DATE:

SUBJECT: Terbacil Teratbiogy Study . ' -
CASWELL NO. 821A -

. a‘ 1
_FROM: Carlos A, nodriquez_cv‘a‘ Wil

Review Section #1
Toxicology @ranch/HED (TS-769)

Robert J. Taylor, PM #25
Fungicide - Herbfcide Branch
Registration Division (TS-769)

Robert B, Ja.eger. 'Section Head \,\\?\
Review Section #1 ‘l\

Toxicology Branch/HED (TS-769) ” 1‘_%8

Registrant: E.I., duPont de Nemours &-Co.
Legal Department
Wiimington, DE 19898

PP#B_F2039 with EPA Reg, No. 352-317

Establish tolerance of 0.1 ppm in or on pecans for terbacil (3-tert-butyl-5-
chloro-6-methyluracil) and i1ts metabolftes 3-tert-butyl-5-chloro-6-hydroxymethyl
uracil, 6-chloro-2, d-dihydro-7-hydroxymethy1-3, 3-dimethyl-5H-oxazolo (3,2-a)
pyrimidin-5-one, and G-chloro-z.a-dihydro-a.3.7-tr1uthyl-5l-l-oxlzolo-(3.z-n)
pyrimidin-5-one (calculated as terbacil), :
Recommendations and Conclusions:

1. The teratogic evaluation of Terbacil (IND-732) is adequate and desfgnated
Core=Mintmum Dltl.‘ .

2. Additfonal data desired, but Tacking:
8) oncogenicity study in & second species |
- b) teratogenicity study in a secomd spgci& (rabbit) .
¢) additional mutagenfcity study at such time the Ag‘m:} datdrines
' 4 suitable protocol. ‘

am -
pa—
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Review: ) _ -

Rat Oral Teratology with Terbacil (3-Tert-Butyl=5-Chloro-6-Methyluracil -

(IND732) (Haskell Labs; Report No, 481-79, Project No. 3143, February

20, 1980). - .~ o R . : o
The test material was-administered orally by gavage from days 6 through

15 of gestation to three groups of 27 female rats at levels of 250,
1250, and 5,000 ppm in-the diet. Ground purina laboratory chow was
provided without the test matertal through day 5 of gestation and for
days 16 through 21. A control group receivzd ground purina labaratory
chow throughout the test period. Initial body weights ranged from 236
to 254 grams. Animals were individually housed, All animals were
observed dafly for clinical signs and changes in behavior. Body weights
were recorded on Days 0,6,10,16, and 21, Food consumption for each rat
was determined at each wefghing period. On Day 21 all rats were
sacrificed by chloroform inhalation. The uterus and ovaries were
removed and 1nspected for gross changes. The uterus was then opened
and the fetuses removed and examfned. ,

The following observations and measurements were recorded: the number
of corpora lutea in each ovary, number of implantation sites in each
horn, number and location of all live and dead fetuses, number and
location of resorptions, weight of each l1ive fetus, crown-rump length
of each 1{ve fetus, gross anomaljes, . S

The report states that one half of the fetuses of each litter were
cleared arfd stafned, and then examined for skeletal abnormalities, The
remaining fetuses were fixed and sectioned by Wilson's free hand razor
technique and examined for visceral and neural anomalies. The uterus
and ovaries of all animals in all groups were examined for gross changes
and those of pregnant rats were preserved in Bouin's fluid for possible
histologic examination,

Statfstical Evaluation

The litter was considered the experimental unit of treatment and

observation in this study, Maternal fetal weights and crown-rump .
measurements were compared to controls by analysis of variance and

least significant difference tests. The Fisher exact probabi1ity test

was used to evaluate the fncidence of resorptions and abnormalities

among 1itters. The number of corpora lutea, implantations and }ive .
fetuses per 11tter were subjected to analysis by the WilcoXon rank sum test. —

P ITTIIPTTTIPITIN 4 4.0 PRI AL ST TSN R P L O 24 PO PR e 2« g
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Maternal Body wei ght "and féod consumption . o

At dosa'ges of 1,250 and 5,0'00 ppm - rats exhibited a &ose related
reduction in mean body weight during the exposure_period on days 10 and
16 of gestation and 5 days following diet removal on day 21 of gestation.

‘The 250 ppm diet did not significantly aiter the mean body weight of
pregnant rats. Initial and final mean group body weight are as follows:

Diet (E.E"'l ' hE . 1 Day of lGestﬁion 31_ -
0 S A3x12 247 413 302 + 14 374 + 24
20 . 216415 247 416 294 + 18 3633_ 23 .
1,250 . es _: 12 236+ 11 279 + 16+ 351 4 2a*i

5,000 214 +15 225412 271 4 13* 345 4 19+
¥p <0.05 Tevel of significance from control, —
© Average Wetght Gafn (gms)
Diet (ppm) | Da-i'éf'G'e'sta'tiOn 16
o 34+ 4 55 + 7
250 | 31+5 47 + I*
1,250 3 A 43 + o*
5,000 11470 45+ 8¢

¥ _z 0.05 Tevel of sTgnificant Trom control,
Gross Pathology - Materna)

No gross pathological changes ware observed in. the ovaries, uterus, and
major organs and tissues of treated females, S
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Pregnancy and Fetal D e _ )
In fhe,grbﬁps that recefied 1,250 and 5,000 ppm, the mean numbers of

live fetuses per 1ftter and mean final maternal body weight were
signicicantly lower than those in the control group, _

At 5,000 ppm the mean number of implantation per-litter was -also
significantly lower than the mean in the control group,

Control 25D§EEm]‘ _ 1zsogggm) 5,000(ppm)

Live fetuses/litter  10.9+2.0 9.7 +3.3 9.1+ 3.0% 8.6 + 2.9%
Inplantations/litter 11,4 +2.3 10,8 + 3.3  10.0+3.3 9.3+ 3.1#

*Signiticantly (p < 0.0%) Tower than the control,

The decrease in the number of implantations and live fetuses per litter
and final maternal body weights were dose related. The mean fetal body
weight and crown-rump length were not affected by any of the dosages
administered. ' _ _ : .

Fetal Anomalies and Malformations

A1l groups including the control group exhibited small subcutaneous and
petechial hemorrhages on various part of the body. Undersized fetuses
were found in all groups. An umbilical hernia was found in one undersized
fetus fron the control group and in one fetus from the lower group (250
ppm). Visceral anomalies occurred at a very low incidence in all

groups, - Dilation of the renal pelvis and ureter were found in all test
groups but not in control. :

Retarded bssif1cation of pubic bones and centra, wavy ribs, and one
pair of full fourteenth ribs were found only in the control group.
Unossified sternebrae and rudimentary fourteenth ribs were found in -
a1l groups.

Conclusions

Terbacil 1s not teratogenic to rats at 5,000 ppm (highest dose tested),
Embryotoxic effects at 1250 and 5,000 ppm,

Systemic Maternal NOEL = 250 ppm

Classification: Core Minimum

TS«?C?:CARLDS:SII:CHIZ:RH.BIG:X?3710:9/10/Bl cad 1




- Secetion II, Tox. Branch I (IRS)(H75090C) 3 '
Secondary {'eviwer: Marion Co ley.D.V.M?'ﬁ;é’é’
Section 11, Tox. Branch I (IRS) (H7509C)

teviea vy s s ma P49

Review date: 5/10/1985 R. Gessert,
| B ‘DATA EVALUATION REPORT COVER B
 STUDY TYPE: Teratology-Rabbit TOX. CHEM. NO.:821A

ACCTSSION NUMBER: 255763 . MRID NO.: 00150945
TEsf MATERIAL: 3-tert;buty1-5-chloro-6 methyluracil 80% |
' SYNONYMS: Herbicide 732

STUDY NUMBER(S): 528-83

SPONSOR: E.I. duPont de Nemours and Co.
Wilmington, Delaware

" TESTING FACILITY: Haskell Laboratory

TITLE OF REPORT: Embryo-Fetai Toxicity and Teratogenicity Study
of Terbacil by Gavage in the Rabbit, o

: AUTHORQS}& Solomon. H.M.
REPORT ISSUED: 2/21/1984

‘_ Classification: Mimimum

CONCLUSION: The previous review (attached) accurately represents
the results of the study. This reviewer concurs with the eval-
uation of the study in the review by R. Gessert, 5/10/1985,
Toxicology Branch document 004443,
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EMBRYO-FETAL TOXICITY AND TERATOGENICITY STUDY OF ARBACIL BY GAVAGE IN THE
RASEIT, ° Haskell Laboratory Report Number §28-83. Dy Howard M. Solamon, et
al, February 21, 1984.

L ]

WATERIAL' TESTED: Terbacil, IND-732-53. 96.1% pure.

VEHICLE: 0.5% aqueous suspension of mathyl cellulose 1700 centipoise, supplied
by Callahan Chemical Campany, Palmyra, 1'ow Jersey. ' : :

ANTMALS: 5-month old ﬁullipnrws female New zealand White rabbits obtained |
from Hazleton-Dutchland Laboratories; Denver, PA. Males of same strain fram
same supplier. . _ -

PNJCEDU'RE: 21 days ‘after arrival the does were given 25 USP units lCG/kg‘ body

omlqht IV and insemiinated 1 to 3 hours later. Day "¢ insemination was desig-
nated day 0 of gestation. Only healthy does weta placed on study, and dose
groups were randamized by body weight. gighteen inseminated does were assigned

to each dose group.

Dose 'groupa received 0, 30, 200, OF 600 mg/kg body weight by gavage on days
7-19 of gestation in a volume of 2 ml/kg body weight 0.5% methyl cellulose
suspension in distilled water.

OBSERVATIONS:

Body weights Of the does vere taken upon artival, befors breeding, and on the

mrniﬂ;B OE mys 0, :_6, 7. 1.0, 13[ 1‘( 19’ 20, 2‘; and 29 of QQSI‘.!I’.ioﬂ.

. tndividual does wer'e cbsc n arrival, twice during
quarantine, each momning © L. and each afterncon
during the dosing period., | ned visually, and a
doe was considered anorectic when she ate of her daily ration.

. After aacrifice by cervical dislocation aach doe was examined grossly. The

1iver was removed and weighed, ard the corpora lutea were counted under

- magnification.

" The number and pnsiticad of all live, dead, and rw.;rb-d fetuses were recorded.
The uterus of each apparently normpregnant doe was stained with ammonium
gulfide wo determine very early resorptions. -

All. fetuses were wetghed and live fetuses were examined for external alter-
atipns & visceral alterations, and sex of aach fetys was determined.
"Hygirocephaly was detected by making a transverse section between pacietal and
frontal bones through the unfixed fatal head, . . . @OYyes ware examined

visually to detéct microphthalmia,” and if pilateral microphthalmia was suspected ,
measuranents were made for canparison. :

wAfter evisceratior, all fetuses were fixed in 70%.ethancl, macerated in 1%
potassium hydroxide solution, “ard stained with alizarin red S to sxamine
skeletons for alterations. Data fram Eotuses classified ds dead were excluded

sram statistical analyses and data sumariea.” .Appropc iate statistical analyses

of the data were conducted. SR o L 2
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TTON OF TEST SUSPENSIONS: Nominal dose levels were 0, 30, 200, and
600 wy tiarbu:n?kg wody weight. Actual mean dose levels administersd wore 0,
33, 208, and 680 mg terbacil/kg body weight.

..mﬁ‘ tee table on next Daga.

MATERMAL MORTALITY: One control doe and 5 high dose does died during the study.
An additional 2 high dose does wers sacrificed in extremis. .
CLINICAL SIGNS: -

Besides materral mortality, the chief highly significant dose related
clinical sign was anorexia. In addition, a discharge on the cageboard was
geen in the high dese group. ' ~

" .
MATERNAL BODY WEIGHT!

Anorexia in the high dose does was reflected in bady weight loss,
particularly during the treatinent period.

POST MORTEM FINDINGS IN DOES:

. Hairballs campletely £illed the stomachs of all does on the high dose.
A lower incidence of hairballs was found in the controls and other dose groups,
but these were not dose related. No other significant maternal post mortem
" findings were noted.

: o :

REPRODUCTION: . - - : " |
‘ There were no significant diffecences Datween groupc in corpora lutea,
implantations, resorptions, or 1ive and dead fetuses. The mean live fetal
weight was significantly less in the high doss group.

FETAL MALFORMATIONS:

: The average percent of malformed fetuses per ‘litter was highar in the

high doee (600 mg) group than in the controls or other treatment g e DUE
the-difference is not statistically significant or dose ralated. (5.8%, 9.08,
6.08, and 16.5% tm.: the controls, low, mid, and high dose groups, respactively).

>, In mm, there was no significant incresse in rul!oimd fetuses between
tHe control and trsatment groups. .
. H

FE‘.I!AL VARIATIONS

© At the high' dose, there was a significent increses in the incidence of
extra ribs, partially ot unossified phalanges, and partially or uncesified
pt:a. .These all cccurred in only 3 litcters, and ‘cannot be considered a
 sionificant dose-related effect. Because they occurred at a dowe that was
m:lft}y toxic to the dams, they may be considered’to result from matecnal
toricity. t .
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Pregnancies

Abortions

NDeaths

Petal Visceral Malformations
Hypoplastic thyroid
Hypoplastic pancreas
Cleft palate
Microphthalmia
Hydrocephaly
_Distended sinus .

skqjetal Malformations
Malformed -vertebra

. Absent vertebra
Angular hyoid cormu

Fused stermebra
Fugsed ribs

Total Malformed {fetuses/litters)

.{Fetusas/total fetuses)

Visceral variations

" Bifurcated gall Bladder
~ left carotid artery branches
- woft 1nncminau artery '

Skeletal Varlatlonl
Skull: hole in parietal bone
Misaligned sternebra
Bipartite sternsbra
Ribs: extra cssification untor
rudimentaty ribs
. extra ribs
thickensd Tibs

Tocal with lkcloga!. variations
_»'duo to retarded development

Avesage \ fetuses witl variations
dus t5 retarded develcpment

Total fetuses with vaciations

Aversge § fetuses with variations

et
1

i _
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nOSE day)

X1

14718 77.8%
21. 4%
1/1
1/1

V2
56/10
2/2

1/1

41/9
21/10

17/9

40/10

$3,3%%

64/10

90.6% -

Y
Y,
32

17718 94.4% 14/18 77.8% 15/18 83,38

0 o . o 0
0 K

4/15 26.7%
5+2

/1 2/1

1/1
1/1

11/8
1/1
2/1
/1

- 5/5

/1

- 12/8

12/136

‘d/a

1/1

-
2

100/17

‘3/2
: 74/15

27/12
43/13

88/17

66.1%
123/17
90.4%
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It is noted that fertility of the controls was 14/18; fertility of the high dose
(600 mg/kg) rabbits was 15/18. The proposed quidelines suggest 12 (pregnant)
rahbits per group. Of the 14 pregnant does in the control qroup, 3 aborted and
1 died. These 4 dogs all had hair balls in their stamachs. ,
In this study and in other rabbit studies where dosing is by gavage I have noted

a high incidence of trichobezoars, or gastric "hair balls®, with resulting anorexia,
abortions, and death. Apparcntly the hair consumption is a soquel to the strosses
of dosing and handling procedure or chemical toxicity. 1In ono labotratory whare very
few trichobezoars were encountered I noted that a very large breed of rabbits were
used- with apparently less physical resistance of the dosing procedure.

So in this study, while there were only 10 litters fram 18 control does, there .
were 14/18 gru;nanci‘es. At the low and mid dose levels there was good fertility
(17/18 and 14/18) with no abortions or deaths, and ‘the mid-dose level {200 mg/kg)
cabe considered a NOEL for maternal and embryotoxicity, so in a sense the low
and mid dose groups can be considered with the controls. Obvious toxicity is
sedn at the 600 mg/kg (high dose) level.

The, troatment levels are relatively high. So even thnugh' there are only few litters
fram the high dose (600 mg/kg) to evaluate because of maternal toxicity, the
relatively high NOEL level (200 mg/kg} indicates a large marg in of safety.

CONCLUSIONS :
1, Terbacil is not teratogenic in the rabbit.

2. The NOEL for maternal toxicity and embryotBxicity was 200 mg/hg.

3. The data meet Core Minimum requirements.

(3EST AAILABLE COPY ]









