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MEMORANDUM
SUBJECT: PP#9F3775/FAP#3H5583 ~ Quinclorac New Chemical

Registration Request to Establish Tolierances for
Quinclorac (FACET® Herbicide, EPA File Symbol.
7969-0G} in/on Rice with Associated Tolerances in
Meat, Milk, and Eggs

TOX Chem No.: 3253

Project Ho.: 9-1763a

Record No.: 243012
FROM: William B. Greear, M.P.H.' Jdvom b. Dyiia / 10//6{%C

Review Section IIX
Toxicology Branch I Insecticide, Rodenticide Supg™
Health Effects Division (H75098C) -

TO: Robert J. Taylor, PM 25
Fungicide-Herbicide Branch
Registration Division (H7305C)

THRU: Marion P. Copley, D.V.M., Section Head " . . ,¢ 37
Review Section II KE
Toxicology Branch I - Insecticide, Rodenticide 3Surwmor:
Health Effects Division (H7509C)

I. CONCILUSIONS

Toxicology Branch I (TB-1) has determined that <the
toxicological data base on guinclorac is inadequate and will
not support the establishment of permanant tolerances. 7I8-I
concurs with the Science Analysis and Coordination Branch
(SACB) memorandum dated July 13, 1989 that the 21-day dermal
study on the technical may be waived.



II.

ACTION REQUESTEDR

Under a cover latter dated March 21, 1983, Rohert W.
Rhode of the BASF Corporation has requested that tolerances
be aestablished for residues of quinclorac (3,7-dichloro-8-
quinolinecarboxylic acid) in/on the following commodities:

Commodities

Rice
Rice straw

Milk

Cattle, fat
Cattle, meat
Cattle, mbyp

Goats, fat
Goats, meat
Goats, mbyp

Hogs, fat
Hogs, meat
Hogs, mbyp

Horses, fat
Horses, meat
Horses, mbyp

£ggs

Poultry, fat
Poultry, meat
Poultry, mbyp

Sheep; fat
Sheep, neat
Sheep, mbyp

Rice bran

In addition, the sponsor requests a section 3
registration for the use of FACET® Herbicide on rice.

It was also requested that the requirement for a
Guideline Series 82-2 - 21-Day Repeated-Dose Dermal Study on
the technical be waived.
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The following studies were submitted to TB~I in

support of the requested action (Data Evaluation Repurts DERs

are attached).

Guideline
__Series

81-1
81-1
81-1
81-2 ..
81-3
81-4
81-5

82-1
82-1

83-1

83~-2-
83-3
83-3
83-4
83-5

84-2
84-2
84-2
84-2

84-2

Study

Acute Oral Toxicity - Rat

Acute Oral Toxicity - Rat

Acute Oral Toxicity - Mouse

Acute Dermal Toxicity - Rat

Acute Inhalation Toxicity - Rat
Primary Eye Irritation - Rabbit
Primary "Dermal Irritation - Rabbit

90-Day Feeding - Rat

4-Week Range Finding - Rat
4-Week Range Finding - Rat
90-Day Feeding -~ Mouse
4-Week Range Finding - Mouse

12-Month Feeding - Dog
4-Week Range Finding - Dog
78~-Week Carcinogenic - Mouse
Developmental Toxicity - Rat
Developmental Toxicity - Rabbit
2-Generation Reproduction - Rat
Combined 2-Year Chronic Feeding/
Carcinogenic - Rat

Gene Mutation - (Ames)

Gene Mutation - (Reverse Mutation)

Gene Mutation - (CHO/HGPRT)

Structural Chromosomal Aberration
(In Vitro Cytogenetics)

Structural Chromosomal Aberration
(In Vivo Cytogenetics)

Structural Chromosomal Aberration

Other Genotoxic Effects
{Micronucleus)

Other Genotoxic Effects - (UDS)

General Metabolism - Rat

Acute Intraperitoneal Toxicity -
Rat

MRID No.

410635-05
410635-06
410635~07
410635-09
410635-10

-410635-11

410635-12

410635-16
410635-14
410635-15
410635-18
410635—1/

411232-01
410635-20
410635-23
410635-24
410635-25
410635-26
410635-22

410635-27
410635-28
410761-02
410761-03
310635-30

410635-29
410635-32

410635-31
410635-33

410635-08

I
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IXI. PRORUCT INFORMATION (Updated Qctober 1990)

Quinclorac is a herbicide with the chemical name of
3,7-dichloro~-8~quinclinecarboxylic acid and proprietary name
of FACET? Herbicide ~r Impact? Herbicide which is a 50
percent active ingredient wettable powder. Its chemical
structure is as follows:

CiNz7
\\N

D
v

COOH

Quinclorac has previously been approved for use cn
rice to control weeds under an experimental use permit (EUP).
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Iv. REQUIREMENTS FOR A REGISTRATION (TERRESTRIAL NONEQOD
. USE) [CFR 158,340}

Formulatien
Facet® Herbicicde

81-1 Acute Oral Toxicity

81-2 Acute Dermal Toxicity
81~-3 Acute Inhalation

81~-4 Primary Eye Irritation
81-5 Primary Dermal Irritation
81-6 Dermal Sensitization

Technical

81-1 Acute Oral Toxicity

81-2 Acute Dermal Toxicity

81-3 Acute Inhalation Toxicity

81-4 Primary Zve Irritxtion

81-5 Primary Dermal Irritation

81-6 Dermal Sensitization

81-7 Acute Delayed Neurotoxicity (Hen)

82~1 Subchronic Oral (Rodent)

82-1 Subchronic Oral (Nonrodent)
82-2 21-Pay Dermal

82~-3 S0-Day Dermal

82-4 90-Day Inhalation

82-5 90-Day Neurotoxicity (Hen)
82-5 90-Day Neurotoxicity (Mammal)

83-1 Chronic Toxicity (Rodent)

83-1 Chronic Toxicity (Nonrodent)
83-2 Carcinogenicity (Rat)

83~2 Carcinocgenicity (Mouse)

83-3 Developmental Toxicity (Rat)
83-3 Developmental Toxlcity (Rabbit)
83-4 Reproduction

83-5 Chronic/Carcinogenic

Y = Yes; N = No; W = Waiver

Quinclorac, #323a
Updated October 19353

R i red Satisfied
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The 1~year chronic study in dogs is acceptable in lieu of the subchronic

study.

23ACB has recommended that the requirement for this study be waived (see

memorandum of D.G. Van Ormer dated July 13, 1989).

TB-I concurs.
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Techpical (cont'd)

84-2 Mutagenicity - Gene Mutation

84~2 Mutagenicity -~ Structural Chromosomal Aberrat.on
84~2 Mutagenicity - Other Genotoxic Effect

85-1 General Matabolism
8%=2 Dermal Penetration

86~1 Domestic Animal Safety

Quinclorac, #$325A
Updated October 1

Reauired Satisfiled
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v. TOXICOLOGY PROFILE
Study; Classification; Toxicity Quinclorac, No. 325A
_Categoxy: Study Number: Date Updated: October 1990
Technical ouinclorac Rasults
81-1 Acute Oral LD, - Rat; Guideline; LDy, = 3060 mg/kg (male)
IIX; 83/0240; December 12, 1983 LDy = 2190 mg/kg (female)
81-2 Acute Dermal LDy, - Rat; Minimum: LDy, > 2000 mg/kg
III; 83/0244; December 12, 1983
81~-3 Acute Inhalation LC,, - Rat; LCs > 5.2 mg/L; t « 4 ™»rs
Guideline; IIXI; 85/0271; August 20,
1985
81-4 Primary Eye Irritation ~ Rabbit; Mild irritation, clearing &r
Guideline; 1I%; 83/01%$: August 18, day 8
1983
81-5 Primary Dermal Irritation - Rabbit: Not an irritant
Guideline; IV; 83/0169; August 18,
1983
81~-6 Dermal Sensitization - Guinea Pig:; Positive sensitizer
Guideline; 86/0117; May 6, 1986
82~1 90-Day Subchronic Oral - Rat; NOEL = 4000 ppm (M = 302.3 :nd
Supplementary; 38/5145; March 13, F = 358.0 mg/kg/day)
1986 LEL = 12000 ppm (M = 929.¢C nd
F = 1035.4 my/kg/day)

Toxic Effects - Decreased food consumption, body weight gain, and HCT
HGB, MCH, and lymphocytes in females; increased water intake, increased
monocytes and neutrophilic segmented granulocytes in females,SGOT and
SGPT in males, and minimal to slight focal interstitial nephritis in

males.
83-1 l-Year Chronic Oral - Dog; Guideline; NOEL = 4000 ppm (140 mé/kq/iay
88/0029; January 6, 1988 LEL = 12000 ppm (513 mg/kg/iay
males; 469 mg/kg/day fema’as
Toxic Effects - Decreased bcdy weight gain and food efficiency, HGB, I3C

HCT, MCV, and MCH, increased absolute and relative liver weight, focal

mononuclear infiltration and single cell necrosis in the liver and

hydropic degeneration of the kidney.
83-1 Rat - seea 83-5

83-2 Rat - see 83-5




Study: Classification; Toxicity Quinclorac, No. 325A
Category: Study Number: Date Updated: Octcher 1990
Technical Quincloxac (cont'd) Results
83~2 18-Month Carcinogenicity - Mouse; Negative for carcinogenicity
Guideline; 88/5114; September 14, :
1988

- Decreased body weight at 1000, 4000, and 8000 ppm:
decreased absolute liver weight at 8000 ppm; decreased absolute/relative
kidney weight in males at 1000, 4000, and 8000 ppm.

83-3 Developmental Toxicity - Rat; NOEL (maternal) = 146 mg/Xkg
Minimum:; 88/0167; May 12, 1987 LEL (maternal) = 438 mg/kg
(decreased food consumption,
increased water intake and
mortality)
NOEL (developmental) = 438
mg/kg/day (HDT)

Toxic Effects - Decreased food consumption, increased wate. intake and
mortality in dams at 438 mg/kg (HDT). ©No effects noted at 24.4 and 145

mg/kg.

83-3 Developmental Toxicity - Rabbit; NOEL/LEL could not be
Supplementary; 88/0099; April 5, determined.
1988

Toxic Effects - Decreased food consumption and body weight gain,
increased water intake, mortality, and discoloration of the kidney at £
mg/kg/day (HDT). No effects noted at 70 and 200 mg/kg.

83-4 2-Generation Reproduction - Rat; NOEL (maternal) = 4000 ppa
Supplementary: 88/0321; July 21, . (160 mg/kg/day)
1988 .- LEL (maternal) = 12000 pga

(480 mg/kg/day)
NOEL (developmental) = 4C0J pgz

(160 mg/kg/day) .
LEL (developmental) = 12000 pp=

(480 mg/kg/day)

Toxic Effectg - Decreased body weight of dams, pup viability, and pup
weight, and delay in development, i.e., pinna unfolding and eye opening.




Study; Classification; Toxicity Quinclorac, No. 325A
_Category: Study Numberx: Date Updated: October 1990
Technical Quinclorac (cont'd) Regults
83-5 Combined Chronic/Carcinogenic - Rat; NOEL (females) = 8000 ppm
Supplementary; 88/049; September 14, (478 mg/kg/day)
1988 NOEL (males) > 12000 ppm

(587 mg/kg/day)
LEL (females)} = 12000 ppm

(757 mg/kg/day)
Negative for carcinogenicity
Toxic Effects -~ Slightly decreased body weight in femalas at 12000 pp=n.
uta-Ge u

84-2 Ames; Acceptable; 84/0156; Negative
May 4, 1984

84-2 Reverse Mutation; Unacceptable; Inconclusive
88,/0358; August 18, 1988

84-2 CHO/HGPRT Forward Mutation; Presumptively positive
Unacceptable; 86/0214; July 18, 1986

Muta-Structural Chromgsomal Aberration

84-2 In Vitro Cytogenetics; Unacceptable; Inconclusive
86/0371; November 25, 1986

84-2 In Vivo Cytogenetics; Acceptable; Negative
88/1086; June 13, 1988

Muta-Other otoxi ect

84-2 Rec Assay; Unacceptable; 87/0025; Inconclusive
October 16, 1986

84-2 Micronucleus; Unacceptable; 86/0018; Inconclusive
February 3, 1986

84-2 UDS; Acceptable; 86/0135; Negative
June 1986

85~1 Metabolism -~ Rat; Acceptable; Metabolism is rapid

86/5013; January 14, 16587
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study: Classification; Toxicity Quinclorac, No. 325A
Cateqory: Study Number: pate Updated: October 1990
ET® W Regults
81-1 Acute Oral LDy, - Rat; Guideline; LDy, (M) = 3830 mg/kg
III; 36/0009; February 4, 1986 (F) = 4070 mg/kg
81-2 Acute Dermal LDy, - Rat; Guideline; LDy, > 2000 mg/kg
III; 86/0100;: February 27, 1986
81-3 Acute Inhalation LC,, - Rat; LCe > 5.15 mg/L
Guideline; III, 86/0291; April 23, for £t = 4 hrs
1986
81-4 Primary Eye Irritation - Rabbit; Very mild irritation
Guideline; IV; 86/0102; January 17,
1986
81-5 Primary Dermal Irritation - Rabbit; Very slight dermal irritation
Guideline; IV; 86/0101; February 28,
1986
81-6 Dermal Sensitization - Guinea Pig: Not a sensitizer

Minimum; 87/0013; April 4, 1987

VI. RATA GAPS FOR TERRESTRIAL FOOD CROP USE

83-1 - Chronic Feeding - Rodent

83-2 - Carcinogenic -~ Rodent (1 Species)
83-3 - Developmental Toxicity (1 Species)
83-4 - Reproduction

VII. A ON KE Q 19)'4 GA N ON
NFO N

This is a "new chemical®™ and the first time that a
terrestrial focd crop usage has been requested. All
available studies pertinent to the new usage have been
submitted and evaluated. The data gaps have been identified
in Section VI. DATA GAPS of this memorandum. Specific data
deficiencies are identified in the Sectiovn XI. OTHER. The
DERs are attached for further reference.

NOTE: It is recommended that this memorandum be
submitted to the registrant in its entirety.
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VIIT. REFERENCE DOSE (RfD)

Tha toxicological data base is currently inadequate
for astablishing permanent tolerances. Once sufficient data
are obtained, the chemical will be referresd to the RfD
Committee for examination.

IX. PENDING REGULATORY ACTIONS

There are no pending requlatory actions against this
pesticide at this time that TB-I is aware of.

X. TOXICOLOGICAL ISSUES

No other toxicolocgical issues exist with the excepticn
of the deficiencies noted in the submitted studies which are
addressed in the DERs as well as in Section XI. QTHER.

X1. QTHER

A. The following studies must either be repeated, or
additional information on the studies should be submitted as
indicated below in an effort to upgrade the studies:

1. &l_l___l_XQQI;_hIQDLELQQISLA_QQH_____BQE_LE__L
No. 88/04Q9;: September 14, 1988)

a. A ratiocnale for selecting the doses used
in the study should be submitted and 1t should he accompanied
by the supporting data/studies.

b. The results of the histopathology
examination must be validated for completeness and
correctness of the diagnosis.

2. 83-3 - Developnment icitv - Rabbit SF
No. 88/099; April S5, 1988)

a. Data to support the homogeneity and
stability analysis of dosing solutions should be submitted.

b. Individual animal data for food and water

consumption, number of corpora lutea, and fetal sex should ke
submitted.

a. Data on the stability analysis of the test
material in the diet should be submitted.




_lz_.

b. Individual animal data on food consunmptlion
with statistical analysis should be submitted.

4. 84-2 - Gene Mutatjon - S. typhiuyrium and E.
coli (BASF No. 88/0358; August 18, 1988)

a. The use of an excessively high liver
nzyme level in the S9 mix (30%) should be justified.

b. The results of the chemical analysis of
test material solutions should be submitted.

5. Gene Mutation - CHO/HGPRT (BASF No. 86/62 :
Zuly 18, 1986)

a. The use of an excessively high liver
enzyme level in the S9 mix {30%) should be justified.

b. Analytical data to support the actual test
naterial concentrations in solution should be submitted.

=. A Quality As surance Statement should ke
submitted. X

In addition, the following two mutagenicity
studies (translations required) should ze subaitted since
they are :epor ed to be weakly positive. These studies were
referred to in the submission, but have ncc been submitted
for evaluation.

a. Bericht TUber die pruiung wvcn Reg. MNe. L5¢
732, Charge N 35 im Ames-Test; 25.06.85 (35/233) BASF
Aktiengesellschaft, Abt. Toxikologle, 5700 ludwigschafen.
b. Bericht Uber die Prufung von R~g. No. 33

-
i

32, Charge ¥ 57 im Ames-Test; £9.12.85 (85/448) BASF
Akti

engesellschaft, Abt. Toxikclegie, £700 Ludwigschaf-n.

B. The following studies were reviewed for this
action but not summarized in the TOX Pro.iles IV.

Technical Quinclorac Resulte
81-1 Acute Oral LDy - Rat; D5y > 2610 mgrig

Guideline; III; 88,/0171;
June 1, 1988

81-1 Acute Oral LDy, ~ Mouse; LDgy > 5000 mg/ko
Guideline; 1IV; 86/0401;
December 15, 1986




echnic orac

82-1 90~Day Subchronic
Oral - Mouse; Supplementary;
88/0337;April 25, 1986

82-1 90-Day Subchronic Oral - Mouse;
Supplementary; 88/0338;
August 11, 1988

Acute Intraperitoneal LDg, -
Supplementary; 88/0242;
December 12, 1983

Rat;

4-Week Range Finding - Mouse;
Supplementary:; 86/0056;
March 18, 1986

Results

NOEL < 4000 ppm
M 1000 mg/kg/davy;
F 1467 mg/kg/day)
LEL = 4000 ppm
(M = 1000 mg/kg/day s
F = 1467 mg/kg/day)
(Based on decreased
bady weight gain im
males and females)

{1

NOEL > 500 ppm

(75 mg/kg/day) (HDT)

LD, = 681 ag/kg

NOEL = 8000 prm
(1200 mg/kg/day)

LEL = 16000 ppm
(2400 mg/kg/day)

Toxic Effects - Increased SGPT, focal subacute interstitial

inflammation,
proliferation in the liver.

4-Week Range Finding - Rat:

focal fatty infiltration and bile duct

NOEL > 6400 ppm

Supplementary; 85/0282; (960 mg/kg/day) (HCT)
August 23, 1985

4-Week Range Finding - Rat:; NQEL > 150C0 rpm
Supplementary; 85/0284; (2250 mg/kg/day)
August 23, 1985

Toxic Effects - At 15000 ppm, there was a slight decrease -n

body weight, the rats appeared to be in poor shape with
ruffled fur with "tubulopathy" of the kidneys.

4—Week Range Finding - Dog;
Supplementary; 85/0234;
November 18, 1983

NOEL = 3000 PPM
(75 mg/kg/day)

LEL = 9000 ppm
(225 mg/kg/day)

Toxic Effects - Decrease in alkaline phosphatase at 9000 pcm.
At 27000 there was decreased food consumption and body
veight, vomitingy, decreased in alkaline phosphatase, chroniz
focal or multifocal nephritis, decreased testes veight, focal
dilation of kidney tubules with flattening of the epithelium
and fatty degeneration of the glomeruli.

/5
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C. In a recent submission (PP#9G3797/FAP#9G03797;
Project No. 0-1835; see memorandum cof W. Greear dated
September 10, 1990) BASF submitted additional informatiom om
three toxicity studies which was required for satisfying the
toxicological data requirements for an EUP. The following
information is presented in lieu of a supplemental DER.

Each study will be listed followed by 1) TB-I's
initial comments specifying the deficiencies in the study,
2) BASF's response to the deficiencies, and 3) TB-I's
conclusions as to the acceptability of the response and final
assessment of the study.

Study #1: 83-3 Report on the Study to Determine
the Prenatal Toxicity of Reg. ¥a.
150 732 in Rats After Oral
Administration (Gavage). Dr. J.
Hellwig. May 12, 1987. BASF Rec.
Doc. No. 87/0167. pp. 284. MRIDT
No. 410635-24.

TB-1's Comments

Because of the absence of supporting data
regarding the concantration and stability of dosing solu-
tions, the NOEL ard LEL could not be determined and the szucdy
is Core-Supplementary.

BASF's Response

An analytical report dated March 13, 1985 sigred
by Pawliczek indicates that dosing solutions with target
concentrations of 438, 2920, and 8760 mg/100 mL had mean

values of "501, 2.319, and 8.761 percent" when analyzed 3
days after preparation. A second report for the period =i
March 12 to 15, 1%85 gave mean values of 486.3, 2906.8, and
8526.5 mg/100 g fcr target concentrations of 488, 2920, and

8760 nmg/100 mL. (The signature with date was iilegible.}

TB-1's Conclusion

[TB-I believes that an error was made in the first
analytical report in that the target concentration reported
to be 438 mg/100 mL was probably 488 mg/100 mL as indicated
by the mean analytical concentration of 0.501 percent.] The
two reports adequately define the concentrations of the
dosing solutions and indicate that the test substance in 2J.%
percent carboxymethylcellulose i1s stable for at least 3 days.
TB~I's concerns are satisfied.

Vs
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The study is therefore upgraded to Core-Minimum.
The NCEL and LEL are as follows:

NOEL (maternal toxicity) = 146 mg/kg

LEL (maternal toxicity) = 438 mg/kg (reduced food
consumption; increased water intake and
mortality)

NOEL (developmental toxicity) = 438 mg/kg (HDT)

Study #2: 84-2 Report on the Study of Reg. No.
150 732 in the AMES Test (Standard
Plate Test with Salmonella
typhimurium) dated May 4, 1984.
Dr. rer. nat. J. Engalhardt. BASF
Reg. Doc. No. 84/0156. pp 26.
MRID No. 410635-27.

TB-1's Comment 34}

The author should justify use of the high (39%) S9
concentration in the S9 mix or repeat the study with the
recommended S9 concentration (4%).

BASF's Response

The high concentration of S9 in the S3 mix is in
accordance with TOX Method No. 005 of the Ecological and
Toxicological Association of the Dyestuffs manufacturing
industry and has been in use at the testing laboratory for a
decade. Studies conducted on pesticides using this protccol
have been accepted worldwide and by EPA/TSCA/FIFRA. In
addition, positive controls used in each study demonstrated
that the concentration of S9 in the S9 mix is capable cf
activating promutagens.

TB-I's Comment 32

The purity of the test material was not provided.
In addition, analytical data to support the actual
concentration was not provided.

‘s S se

The test material used was from batch N 32 which
had a purity of 96.5 percent which was confirmed by
reanalysis in 1989. No concentration control analyses are
performed in in vitro short-term mutagenicity tests like the
Ames test. Usually, cytotoxicity is used as a measure for
sufficient exposure of the test system to the test material.
Although, significant bacterio-toxicity was not demonstrated,
there was reduced his- background growth without S9 mix in TA

\J\\
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1537 and with S9 mix in TA 100 indicating that borderline
bacterio-toxicity was achieved. The stability of the tast
mataerial in the test system environment (aqueous) and in
the solvent (DMSO) was proved after 48 and 24 hours,
respectively.

-I's Co

The test material was stored at ambient conditions
after receipt on October 13, 1989. When reanalyzed on
December 13, 1989 the mean analytical concentration of the
test material was 97.0 percent compared to a theoretical
concentration of 96.5 percent.

) The background growth was reduced with 59 mix in
TA 100 when compared to the negative control (DMSQO) with S9
mix. (The values obtained were 96 and 132 revertants per
plate, respectively.) The his- background growth appeared to
be comparable for the test material and negative control for
TA 1537 without the 359 mi-w.

The concentrat.on of the test material at 0.1
percent in DMSO was 100.5 to i01.2 percent of the theoretical
concentration after 24 hours at coom temperature. The
concentration of the test material in aqueous solution at 23
"C for a period of 48 hours was 10C.0 to 100.6 percent of the
theoretical concentrations of 31.6 tvo 31.8 mg/L.

BASF's response is acceptahle. The study is
therefore upgraded to "Acceptable." ‘

Study #3: 84-4 Report on the Evaluation of Req.
No. 150 732 (ZNT No. 84/150) In
Vitro Rat Primary Hepatocyte
Unscheduled DNA Assay, Maria A.
Cifone, June 1986. BASF Reg. Dcc.
No. 86/0135. pp. 24. MRID No.
410635-31.

TB-I's Comment

The study is not fully acceptable because of
the lack of information on the purity of the test material

and supporting analytical data to confirm the actual
concentration.

BASF's Response

The test material was from batch N 32 which had
a purity of 96.5 percent which was confirmed by reanalysis
in 1989. ©No concentration control analyses are performed
in in vitro short-term tests like the UDS assay. Usually,

%
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*

cytotoxicity is used as a measure for significant exposure to
the taest material. Cytotoxicity was clearly demonstrated
which indicates that the cells were exposed to the test
material. The stability of the test material in the *test
system environment (aqueous) and in the solvent (DMSO) wvas
provaed after 48 and 24 hours, respectively.

TB_IIE ggnglugjgn

The data provide by BASF is jdentical with tha=
provided for the Ames test regarding the concentration and
stability of the test material. Cytotoxicity was clearly
demonstrated in the UDS assay.

BASF's response is acceptable. The study is
therefore upgraded to "Acceptable."

Attachment

/7
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NOV 1 19 )
Reviewed By: William B. Greear, M.P.H. L.).QL:-%-)HMM“ Ws190

Review Section II, Toxicology Branch I - IRS {H7509C)

Secondary Reviewer: Marion P. Copley, D.V.M. /kfa/?b
Raview Section II, Toxicology Branch [ - IRS (H7%0 /

DATA EVALUATION REPORT

Study Type: Guidelines Series 8l-1 - Acute Oral Toxicity - Rat

TOX Chem Ne.: 325A
MRID No.: 410635-06

Test Material: Reg. No. 150-732/BA53 S14..H (technical); purity
not stated

Synonyms: 3,7-dichloro-8-quinolinecarboxylic acid, quinclorac

Sponsor: BASF Corporation Chemicals Division
Parsippany, NJ 07054

Testing Facility: BASF Aktiengesellschaft
Department of Toxicology
D~6700 Ludwigshafen/Rhein, FRG

Title of Report: Report on the Study 2f Acute Jral Toxicity n
Rats of Req. No. 150-732, BAS 314 H Dated
December 12, 19813,

Author: O.J. Grundler

Study No.: 83/0240

Classification:

Guideline - Satisfies Guidelines Series 8l-. (Acute Ora:l
Texicity).

Conclusions:

LDSO (male) = 3060 mgy/kg., slcpe = 1.28
LDSO {female) = 2190 mg/kKg, slope = 2.13
LD50 (combined) = 2680 mg/Xg., slope = 1.66

Toxicity Category: III




Materials and Methods:

One hundred and twenty Wistar rats with group mean weights =z 2
170 to 201 g (males) and 16l to 180 g {(females) were obtained
from K. Thomas GMBH, Biberach, FRG, and allowed to acclimate o
laboratory conditions for at least 1 week. The rats were housed
¢ive per cage in stainless steel mesh cages in air-conditioned
rooms with a temperature of 20 to 24 °C, relative humidity of
30 to 70 percent and a 12-hour on/l2-hour off light cycle, Klisa-
- Labordiaet and tap water were available ad libitum except that
£50d was withheld 16 hours prior to dosing. The rats were
administered 562, 825, 1210, 1780, and 2610 mg/kg of the test
material in 0.5 percent agjueous carboxymethyl cellulose by gavage
at a constant volume of 10 mL/kg. The rats were observed for
clinical siqns of mortality at several times on the day of Jdosin:
and at least once on workdays and once on holidays for a pericd
of 14 days. Body weights were determined on days 2, 3, 4, 7, an:
13, All animals were necropsied. The LD., was calculated
using Finney's prodbit analysis., Quality assurance inspections
ware not conducted. The study was not conducted undecr 3LP
conditions.

Results:

The following table 2r:vides information on the Icse
at which mortality occurresi:

ave

3

[¥7)

Dose Number Dead/Number Treatad
mg/kg Male Female
562 0/10 0/10
925 a710 2/00
1210 3/10 2/10
1780 6/10 3719
2610 3/10 6/10
3830 3/10 8/10

Deaths usually occurrad detween days 2 to 7. Males 2nd
females exhibited dyspnea, apathy, staggering, spastic jzai:z,
piloerection, exsiccosis (dehydratiosn), and pcor general state.
The clinical signs were present in males during the first 3 days
in the top three dose levels. The sigyns were present in females
during the first 9 days in all groups except the low-dose grcup.
The mean body weight of surviving males appeared to decrease wit™-
increasing dose level. The mean body weights of females were
similar in all treated groups. Rats that died during the study
exhibited ulcerations in the glandular stomach, full stomachs,
hematinized contents of the intestines, and atonic intestines.
Surviving rats had no gross abnormalities.

<>
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DATA FVALUATION REPORT

Study Type: Guidelines Series 81-1 - Acute QOral Toxicity - 3at

TOX Chem lto.: 17%°3
MRID No.: 110635-0

Test Material: Req. No. 150-732/BAS Sl4..H (pure ai)

Synonyms : 1,7-dichloro-8-quinolinecarboxylic acid, aquinclorac

Sponsor: BASF Corporation Chemicals Division
Parsipoanv, M3 07054

Testing Facility: BASF Akteinaesellschaft
Nepartment of Toxicoloqgy
D-67100 Ludwigshafen/Rhein, W. Zernmanv

Title of Report: Pecort on the Studvy of the Acute “ral Torixizi=w
in Rats of Reqg. VMeo. 159-732, RDated June ',
198”3,

author: 92.J. Grundler
Study 'lo.: g /nN1 M)

Classification:

Suideline - fatisfias Juidelines Series 3'-1 acuts ~“ra’

Cenclusion: Lnao > 2R10 =g/kg

Toxicity Category: T1I




e

Materials and Methods:

Forty Wistar rate with an aage »nf 17 weeks and with aroun
mean weights of 160 to 170 g (male) and 170 g (female) were ohtais=-
from K. Thomas, GMRY, Biberach, FRG, and were allowed to acclimate
to laboratory conditions for at least 1 week. The rats were
housed five per caqge in stainless steel wire mesh canes in a rnam
with temperature of 20 to 26 °C, relative humidity of 45 to 75
percent, and 1?-hour on/l12-hcur off lianht cycle. There were also
15 to 20 air changes per hour. Food and water were available ad
libitum exceot that food was withdrawn 16 hours prior to desing.
The rats were administere' 825, 1210, 1780, and 2610 mg/ka of the
test material in N.5 percent aqueous carhoxymethvl cellulose hy
qavage at a constant volume of 10 mL/kg. The rats were abserved
for clinical sians of toxicity and mortality at several times =n
the day of dosing and once every workday and once on holidavs for
a period of 14 davs. Rodv weiahts were determined on davs 2, 7,
and 13. All animals were necropsied. A9uality assurance
inspections were not conducted. The study was not conductai
under GLP conditions.

Resuylts:

L2258

The ‘ollowing taihle arovides {nformation on the Jdosa
at which mortality occur

Nose Mumber Dead/MMumbher Treated
nG/kqg “ale Tenale
2% n’g BYAS
1210 8/% A
17en nss TR
2610 1/% 1/5

Deaths cccurred between Favs ' to 7. "ales and femalsez -
the two highest Jose levels exhibited dyspnea, apathy, stacger:inz,
spastic agate, ruffled fur, diarrhea, cachexia, and a poor zenera
state from 4 hours to day S. Mean body weiacht 1ains were
Sle among all surviving rats. Rats that died had conaest

the lungs. All surviving rats showed no qQross abnormalit

1
>mpara-
~ afF

S .
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3
ia




Reviewed By: William b. Greear, H.P.Q.Lhﬂs-ﬁ.ﬁuvna13790
Review Section II, Toxicology Branch I -~ IRS (H7509C)

Secondary Reviewer: Marion .P. Conley, D.V.M. ¢h%fd%;¢6
Review Section II, Toxicoloqy Branch [ - IRS (H7%09 ?@v
NATA EVALDATINN REDQORT

Study Type: Guidelines Series 81-1 - Acute Oral Toxicity -~ 'touse

TOX Chem !n.,: 3253

MRID No.: 410635-07

Test "laterial: Reqg. Mo. 150-732/8AS S514..H (technical); purity
98,293

Synonyms : 3,7-dichloro-8-quinolinecarbhoxvlic acid,
quinclorac

Sponsor: BASF Corporation Chemicals Division
Parsippany, NY

Testing Facilitv: BASF Aktiengeselschaft
Department of Toxicoloagy
N-6700 Ludwinshafen/Rhein, FTG

Title of Report: Report on the Study of Acute Toxicity on che
Mouse Rased on NECD and Fo\ (FIFRA) of 2eqa.
Mo. 150-732.

Author: . Xieczka

Studv Mo./Date: 86/0491 - Necemher 'S, 19R6G

Classification:

Guideline - Satisfies Muideline Series 31-1 {Acute ra:!
Toxicity).
Conclusions: LPc4 * 3009 ma’/ka

Toxicity Category: IV




faterials and *ethods:

Forty R6C3IFl mice with mean weiqghts of 19.0 to 20.0 g |
and 17.0 to 13.0 g (female) were ohtained from Charles River
9raedina Laboratorv, Wilminatar, '\, and were allowed to aczlimate
to laboratory conditions for at least 1| week, The mice were
housed 5 per caae in Makralan caaes in A room with remperatura of
20 to 24 °C, relative humidity of 30 to 70 percent, and a 12-hour
an/12-hout off liaht cvele, ¥liha-Lahordiaet and tan water were
available ad libitum except that food was withheld for a period
of 1A hours nrior to dosing. The mice were administerad 200,
600, 2000, and 5000 ng/kg of the test material in 0.5 percent
Lqrho‘vmuchvl cellulose hy navage at a constant volurme of 10 ~L/v.
The mice were observed for clinical siqns of toxicity and nortalit-
at several times on the dav of dosing and at least once cach
workday and once on holidays for a ld-day period. Body weights
wer2 Jdetermined on davs 7 and 13. All animals were necronsied.
Auality assurance inspections were made at several intervals

nale)

3 and
a QAN statement was 2ianed and Jdated Decenmher 1S5, 434, ~2
study was nnt conducted under SLP conditicns.
bod - .
Tesults:
The foallowint table oraviidies afarmatioan an tma lese el

At wnich moertality socourrad:

nose wumber Dead/“umber Treatad
a/ka tale Female

!

‘R

0
000 1/

8]

2

(VIR IV ) ]

nN/=s
Q/%
1 =

feaths oaccurrad hetween davs ! r> 7. “tales and :3ﬂ11‘
in the rop two dose levels exhibited dyspnea, apathv, st

piloerection, and a ooor qeneral state frem 1 hours o ‘a
“ean bodv weiqhts were comparable among all surviving -ice. .
that died during the study showed ceneral znoncestive hynere~=::.
The surviving mice had no qross abnormalities.
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Review Section I1, Toxicology Branch I - IRS (H7509C /42

NATA FUALNATION PEPORT

Study Tyoe: Guidelines Series 31-2 - Acute Dermal Toxicity 2at

TOX Chan Me.: 17¢a
MRID No.: 410633-00

Tast “aterial: Req. %o. 150-732/8AS S14..H (technical); purisy
- not stated

Svnonms: 1,7-dichlarn-R-quinalinecarhoxylic acid, aquinclorac
E————————_——

Soansor:  B8ASF Corvoration Chemicals Division
- Darsinnany, 11 N7n54

estina Tacility: RASF AXti2nagesellschafr
nepartment of Tavicolnay
N-4700 Ludwigshafen/Rhein, TG

“irle 3¢ Ranort: Penart on tha Studv ¢ o rhe Acute Termal Toaxizine
) in Rats of Jea. Nn. 139-732, AXS IV4 O Darad
Necn~her 12, 16073,
Author: 2.1, Srundler
Inudy oL Q. y2y
=~ FE§ -~ i .
Classificatinn:
Juitdaline - fatiafieos Tpitdelines Series 21-2 (Acute Nar—iz”
Toaxisitvy.,
~Zonclusions: Lo 4 0 2090 ma'ka

Toxicity Tategorys: III




wa~oerials and ethods:

Ten male 1t *on famals Miatar rats with =ean edy s wne o

yF 240 and 218 a, respectivaly, weare obtained fr a X. Thens s,
Aai-arach, TR4, and altlowed = acclimate to laberatory o saiiri-ana
fhr at l2ast 1 oweak The rats were individually housed 1n stain-

nrm o jtes] wire me
dity of 30 to 70 peccent, ani a i1l2-hour ans
le, *¥liha-TLaboaridiaet and ran water wore

tum. At least 15 hours prior to apolication of

h canes in a room wi* temperatur -8 3% 0 ra
i

~wa toast material at a Jdose level of 2000 ma/ka, iorsal in?d iapve-~-
Lataeral parts > the trunk of the rats were clinped free of fur.
Tha rast 3ites wera coverad with a semiocclusive iressiang fopr N2
Aa_rs. After Temnval of the dressing, the test sites wec2 r.nse’

wi== warm water, The rats were shserved for cli-ical sians »F
towioity and mortality several times on the Jday 3¢ dasiny and ar
¢ nce 2t workdav and osnce on Rolidavs far 3 meriad F

tays.  irrizatian o0 the skin was scored after 1) oy A3 ~inuroes
¢ rampval v omme dressings and at weekly intervals theraifror,
s s geiants ware Jdetermined on odayvs 2, 7, and 1Y, vl oaniaals
sacaioad 2 1r~ss necransy. Nalitv oassurance insnacr ez goras
oo otanducte s TRe srudy was not conducted under LD 3.
B R
e daamaz s turredt, 10 clintcal slins N o saNIsTnr weras

dpread, and o~ 3kin torization was present.  t2an hHodv wel mo:
e oA o0t s e T, gy rRe rars roetaiced sha o yelihe s
M TL. 0 NO Irh3s rmnormalis 2 ~arad i the surcivics as
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DATA EVALUATION REPORT

Study Type: Guidelines Series 81-3 - Acute Inhalation
Toxicity - Rat

TOX Chem No.: 3252
MRID No.: 410635-_0

Test Material: Reg. No. 150-732/BAS 514..H {technical); purity
not stated .

Synonyms: 3,7-dichloro-8-quinolinecarboxylic acid,
quinclorac

Soonsor: BASF Corporation Chemicals Division
Parsippany, NJ 037054

Testing Facility: BASF Aktiengesellschafe
Department of Toxicity
D-6700 Ludwigshafen, FRG

Title of Report: Report on the Study cf Acuta Inhalaticn
Toxicity LC5 4 Hours (Rat) o% Reg.
No. 150-732 Bust/Aerosol Study.

Auther: H.J. Klimisech

Srudv No./Date: 85/327! - August 20, 1385

Classification:

Minimum Data -~ 3Satisfies Guidelines Series 31-3 {(Ac-uce
Inhalaticn Toxicity).

Conclusions: LC50 > 5.2 mg/L £or t = 4 hours

Toxicity Category: III

Justification of Classification:

The analytical concentration was not determined.

al

o,



Materials and Methods:

Ten male and ten female 8-week-old rats with body weights
of 243 + 15 g and 170 + 14 g, respectively, were obtained from
X. Thomas GMBH, Biberach, FRG. The rats were maintained in 2a
room with temperature of 20 to 24 °C, relative humidity of 33
70 percent, and 12-hour on/12-hour off light cycle. The rats
were housed five per cage in Becker type D III cages. Kliba
rat/mouse laboratory diet and water were available ad libitum
during the postexposure period. The exposure system was a hzad-—
nose inhalation system INA 20 (glass-steel construction). The
dust air mixture was generated with vibration dust partitioning
equipment. The concentration was adjusted by varying the aper-
ture width and by varying the amplitude of the oscillations 3
the metering breaker. The air flow was set at 1500 L/hour cza-
pressed air by the injector and 1500 L/hour conditioned air as
dilution air. The exposure was 4 hours.in duration. Ths con-
centration was determined gravimetrically by drawing the 32Jus:
aerosol through a preweighed filter. Particle size analysis

was conducted 30 minutes after beginning the exposure usiag in
Anderson Stack Sampler Mark III (cascade impactor). The aninals
were observed for 3 li-day period. 3ody weights were deterz:ine:

initially and on days 7 and 4. All animals received a 3rcss

[ e

£
L

necropsy. A historical control was used in analyzing the resulzs
of the study. Quality assurance inspections were not conduc:2d.
The study was not concducted under GLP conditions.
Results:

No deaths occurrad and no clinical signs 2f toxicity

W2T2
soserved. 3Bedy weight gain of treataed rats was similar o =-
nistorical control grcup. No abnormalities were noted a:z
necropsy. The nominal concentration w~as Jdetermined to be
15.25 mg,/L. The mass nedian aerndynamic diameter (MMAD) was
2.3 micrometers and the Jeometric standard deviation was 3.2,

2
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NATA FUALUATINN PEPORT
Study Type: Guidelines Series 81-4 - Primary Eye
Irritaticen - Rabbit

TOX Chem No.: 1753
MRID No.: 41063%-1:

Test “aterial: Reg. Mo. 150-732/8BAS S14..H (technical): purizy
not stated

Svnonyms: 3,7-dichloro-B-quinolinecarboxvlic acid,
quinclorac

Sponsovr: BASF lorooration Chemicals Nivision
e A ———— .
Parsippany, NJ 07054

Testinag Facilitv: AASF Aktienaesellschaft
Department of Toxiceology
N-6700 Ludwicschafen/Rhein, FPO

~
-

Title of Report: Report on the Study »of the Irritation =
Fve of the White Rabbit Rased on Draize
No. 150-732, 8AS S14 49 Dated Auqust 19, !

Author: ¢.J. 3Srundler
Study Mo.: 93/0171

Classification:s

Guideline - Sctisfies Tuidelines Teries 81-4 (orimars Tu2
irritation).

Conclusions: Mild irritant reversible nv dav 8.

Toxicity Categery: III

~D
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Materials and *ethods:

Six (2 male, 4 female) "hite Vienna rabbits were obtained
from Gaukler, Main, FRG, and were acclimated for at least 8 Zlays
to laboratorv conditions. The rabhits were individually housed
in caaes made of stainless steel with wire mesh walk floors in a
raon with tempnerature of 20 to ?4 °C, relative humidity af 1IN +n
70 percent, and a 12-hour on/l2-hour off light cvcle. 9vator
Solikanin (diet) was fed to the animals at about 130 g per dav
with 250 mL of tap water. One-tenth nL (approximately 38 mg) of
the drv test substance was nlaced in the conjunctival sac of the
right eye of each rabbit. Ocular readings for irritation were
made at 1, 724, 48, and 72 hours, and at 8 and 1% davs. Nualiny
assurance insvections were not conducted. The study was nct
eonducted under AL conditions.

Results:

There was redness, chemosis, and discharce 2f the
conijuncrivae {arades 1 and 2) at 1 hour., At 4% *hours, anly
arades U and 2 redness »f the coniyactivae persisted. All evesg
~were narmal by day 3.
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PATA FVALIATIN'Y REPORT
Study Type: Guidelines Series 81-5 - Primary Dernal

Irritation - ®Pahbit

TOX Chem tNo.: 32837
MRID No.: 410635-12

Test "taterial: Req. No. 150-732/3AS S14..H (technical); purity
not stated

Synonyms: 1,7-dichloro-A-quinolinecarboxvlic acid,
quinclorac

Snonsnr:  BPASF Cornaoration Chenicals Division
EA SIS .
Parsiapany, ‘LI

Testing Facilitv: 3BAST Aktiengesellschaft
Department of Toxicity
N-~700 Tudwiashafen/Rhein, =7G

Title »f Report: Report on the Study of the Irritation to =t
Tntact and aAhraded Dorsal <kin of the Whica
Rabbit 3ased on Draize of Req. VMo. 150-732; 233
371 4 mated jyqust 18, 1ag3,

Author: J.J. Srundler

tn

tudy Yo, I NIRA

Classification:

Guideline - Satisfies Tuidelines Series 31-35 - (2rimars
Dermal Irritation).

Conclusinns: ‘lot an irritane,

Toxicity Category: IV




Materials and !lethods:

Six (3 male, 3 Semale) White Vienna rabbits were obtailned
from Gaukler, Main, FRG, and 3llowed to acclimate to laboratorw
conditions for at least ? Hfavs. The rabbits were indiviiduatlvy
housed in caqes made of stainless steel with wire mesh walk

floors in a room with temperature of 20 to 24 °C, relative *=um;i-

ms
ity of 30 to 70 percent, and a 12-hour on/l2-hour off light cycle.
Ovatcr <olikanin (diet) was fed to the rahhits at about 1319 a par
day with 250 mL of tap water. The fur was clipped from the skin
on the upper third of the back or fFlank of each rahbit at leasrt

15 hours prior to application 2f the test material as a 50% w/wv
aqueous formulation. The formulation (aonrgximately 1.5 a3 »f
test material) was placed on a 2.5 x 2.5 cm~ area on contact

and abraded skin an? left {n place for 74 hours under occlusive
dressing. After removal of the dressing the remaining test nate-
rial wa=< wiped off. The test sites were scored 30 to A0 ~inutes,
18 and 78 hours, and 2 and 15. days after removal of the dressinng.
nuality assurance insnectiIns were not conducted. The study was
not canducted under SLP conditions,

Results: Mo o irritaztion was arduced.,



T

Reviawed 8y: William 8, Greear, .

Reviaw CGuction I[I, Totzcclvqy E:a wch IRS {H7SGS

Secondary Reviewer: ‘tarion P, oley, D.V.H. oM /éDﬁTa
Review Section II, Toxicology qranch I - IRS (H7509C

p.i. U0 8. dn.u.o-d VRS

- rne {117

2
’)

OATA SYALOATION REPORPT

Study Type: Acute Intraperitoneal Toxicity - Rat

TOX Chem Mo.: 3254
MRID No.: 410635-08

Test Material: Req. No. 150-732/BAS 514..H (technical); purity
not stated

Synonyms: 3,7-dichloro-9-aquinolinecarboxylic acid,
quinclorac

Sponsor: BASF Corpmoration Chemicals Mivision
Parsippany, NJ 07054

Testing Facility: ©PASF Aktienagesellschaft
Department of Toxicoloay
D-6700 Ludwiagshafen/Rhein, fPn

Title of Report: Report >n the Acute Intraperitoneal Tox:ici
Rats of Peq. Mo. 151=737 (8A8 <Y4 1) Pated
December 12, 1983.

ity In

Author: O.J. Srundler
Studv Mo.: 83/024?

Classificaticn: Supplementary

-
P
(1)

H

Cenclusions: LDSQ = 68! ma/ka, slone




Yaterials and Methods:

One hundred and twentv Wistar rats with mean Iroup woii™ts
0f 179 to 217 g (male) and 160 to 179 g (female) were obtained
from ¥. Thonmas G™BH, Biberach, FrG, and allowed to acclimate =
laboratory conditions for at least | week. The rats were house«
five per cine in stainless steel wire mesh cages in a room with 3
temperature of 20 to 24 °C, crelative humidity of 30 to 70 percen:
and a 12-%our on/12-hour off liaght cvcle. Kliha-Labordiaet and
tap water ware available ad libitum except that food was withnel:
16 hours orinr to dosina. The rats were administered 215, 121,
S62, 325, 1210, and 2000 m/kg of the test material in 0.5 percens
carhoxvmethv] cellulose at a constant volume of 1A mfi./ka by atra-
peritoneal iniection. The rats were examined for clinical sians
of toxicitvy and mertalitv at several times on the dav of “nsi~g
and once on each workday and once on holidays for a period of
11 davs. 3edy weiqhts were deternined on davs 2, 3, 7, and 1,
All aninals were necropsied. 7Quality assurance inspections Jera
not conduyc e, Tre study was not conductad under “LP contitiane

Prasules:

The “hllowina table oravides 1afarmaricn o an o the ftoss Tecala

1t which mertalicy osccurrad:

MNnse Number Nead /Number Treated
=3/%Xq Yale Female

218 1/10 N

183 9710 270

362 AR Ceva

123 as oLt
Lan 152 I ALY
2000 13719 13000

[}

Deat*s osccurread fronm hour to T o davs. “ales =2xhibhitad
3yspnea, apathy, staggering, tremovs, piloerection, Jdiarrhea.
2xsicecosis (dehvdration), and a onor seneral state fram =
minutes to 6 days. Females exhibited dyspnea, apathy, stagis-.-
piloerection, and a poor Jeneral stat2 from 1S minutes to S
tean body weights of survivors were comparable among the tre
jroups. Animals that died durina the study exhibited nenera

ax

- -
A" .t
-3 -

- -

congestive hyperemia, bloody ulceration of the glandular s
and milky-white liquid in the stomach. Surviving animals
fusions of the stomach with the liver, milky coating of the s3-:-
of the liver and spleen and thickened walls of the liver.

LD

-

¢ 3
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O
DATA EVALUATION REPORT

study Type: Guideline Series 82-1‘ T0X Chem No.: 325A
3-Month Feeding - Rat

Test Material: Reg. No. 150 732 MRID No.: 410635-16
Synonymg: BAS 514..H, Quinclorac

study Number: BASF 88/5145

Sponsor: BASF

Testing Facility: BASF Aktiengesellschaft

Department of Toxicology -
D~6700 Lugwigshafen, FRG

Title of Report: Report on the Study of the Subchronic Toxicity
of Reg. No. 150 732 in Rats After 1 Months
Administration in the Diet.

Author: B. Kuhborth
Report Issued: Harch 13, 1986
Conclusions:
NOEL = 4000 ppm (M - 302.3 and F - 358.0 mg/kg/day)

LEL = 12,000 ppm (M - 929.9 and F - 1035.4 mg/Xg/day) bassd
on decreases in body weight gain, food consumption and an
increase in water intake in males and females, and decrease in
monocytes in females, increases in SGOT and SGPT in males, and
pathological changes in the kidneys of males (slight to minizal
focal chronic interstitial nephritis).

The sponsor should define the measurement microkatal/lirter.
Classification: Core-Supplementary

The study does not satisfy the requirement for a Guideline
Series 82-1 90-day feeding study in rodents.

-
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Analysis of the purity of the test material was not
provided. The stability and homogeneity of the test substance in
the diet were not provided.




1. Tast Compound - Reg. No. 150 732; Description - naot
raported; Batch No. N32; Purity 96.5%. :

2. Tegt Animals - Species: Rat; Strain: Wistar Chbb-
THOM(SPF), Age: 42 days: Weight: Male 160.4 (151-172)
g, Female 126.0 (115-134) g; Source: Karl Thomae GmbH,
Biberach/Riss, FRG.

B. study Desidan:

1. Apnimal Assignment - Animals were assigned to the
following test groups:

Main Study
Dose in Diet Months
Test Group (ppm) Male Female
1 Control o 10 10
2 Low (LDT) 1000 10 10
3 Mid (MDT) 4000 10 10
4 High (HDT) 12000 10 10

The rats were singly housed in DK III-type stainless
steel wire mesh cages on racks in a rcom with tempera-
ture of 20 to 24 degrees C, relative humidity of 30 to 70
percent, and a l2-hour-on/l2-hour-off light cycle.

2. Diet Preparation - Diet was prepared every 4 weeks. The
test material was analyzed for the percent ai and the
impurities were determined. The stability and homogene-
ity of the test substance were proven analytically. The
stability of the tect substance in the diet was
previously demonstrated for a period of 30 days. The
homogeneity of the test diets were proven analytically.
A premix was made by nmixing the test material with a
small amount of the feed. This premix was then mixed
with the appropriate amount of feed to achieve the
appropriate test diets. Two samples of each test diet
were analyzed at the beginning of the study and after 8
weaks. The method of analysis used was HPLC.

Reguylts - The analyses of the purity of the test material
and its contaminants were not provided. Neither the
homogeneity nor stability of the test diets were provided
in this report. At the initiation of the study, mean
values of 1044, 4524, and 11,144 mg/kg were obtained for
the 1000, 4000, and 12,000 ppm groups, respectively.
After 8 weeks, mean values of 970, 3604, and 12,199 mg/kg
were obtained for the 1000, 4000, and 12,000 ppm groups,
respectivaly.




Animals received fcod (Kliba 343 rat/mouse/hamster
maintenance diet) and water ad lihitum.

Statigtics - The following procedures were utilized in
analyzing the numerical data: ANOVA, Dunnett's test, and
a t-test generalized by Williams.

Quality assurance was conductaed on May 18, August 10,
August 27, September 12, 1984 and on January 10, 1986.

C. Methods and Results:

1. Qbservations - Animals were inspected daily for signs of
toxicity and twice daily for mortality. At each
weighing, the animals were examined and palpitated for
masses.

Results - Toxicity - No compound-related clinical signs
of toxicity were observed.
Mortality (Survival) - No deaths occurred.

2. Body Wejght - Animals were welghed once weekly fcr

3 months.
Results - Body weight gain was decreased by 9.2 and 13.0
percent in males and females in the 12,000 ppm group,
respectively, when compared to controls over the 31-day
period (see Table 1 below - reviewer calculated).
Table 1. Body Wejght Gain (g) and Pergent Gaip
Relatjve to Controls
Group
{ppm) Interval (Days)
Males 0 to 28 28 to 63 63 to 91} 0 to 3
0 162.3 105.1 31.3 - 298.7
1000 170.0 {4.7)* 108.7 (3.4) 37.9 (3.9) 316.6 {6.0)
4000 166.0 (2.3) 103.6 (4.3) 40.6 (29.7) 316.2 (5.9)
12000 143.7 (-11.5) 93.3 (-11.2) 34.1 (3.5) 271.1 {-9.2)
Females
. 0 73.9 37.4 14.9 126.2
1000 71.5 (-3.2) 45.0 (20.3) 17.3 (16.1) 133.8 (6.0)
4000 65.3 (41.6) 44.5 (19.0) 11.6 (-22.1) 121.4 (-3.8)
12000 60.0 (-18.8) 39.6 (5.9) 10.2 (-31.5) 109.8 (-=13.0)

*Body weight gain (percent gain relative to controls).




Group

{ppm)
Males

0
1000
4000

12000

Females

0
1000
4000

12000

Conaumptidﬁ was determined and mean déiiyAdiet
congumption was calculated. Compound intake was
calculated from the consumption and body weight gain
data.

Results - Food consumption was marginally decreased in
thae 12,000 ppm group (up to 9%) on several days during
the study (see Table 2 below - reviewer calculated).
Table 2. [vod Consumption (q:5d bwt/day) Percent
Relative to Control Group (ppm)

Ray

N
ke
I
e

112 83.7 64.1 55.4

113 (0.9)* 81.9 (-2.2) 61.2 (-4.5) 54.2 (=2.2)
109 (=2.7) 81.0 (-3.2) 61.4 (-4.2) 53.2 (~4.0)
102 (-8.9) 83.7 (0) 63.3 (-1.2) 54.5 (~1.6)
115 87.4 75.8 68.9

116 (0.9) 38.1 (0.8) T8.4 (3.4) 69.7 (1.2)
116 (0.9) 91.3 (4.5) 78.4 (3.4) 72.3 (4.9)
109 (-5.2) 89.4 (2.3) 75.0 (-1.1) 68.4 (-0.7)

*g/kg/day (percent relative to controls).

Food Efficiency -~ ot reported.

Compound Intake - Mean compound Intake in males in the
1000, 4000, and 12,000 ppm groups was 76.8 mg/kg/day,
302.3 mg/kg/day and 929.9 mg/kg/day, respectively. Mean
compound intake in females in the 1000, 4000, and 12,000
ppm groups was 86.7 mg/kg/day, 358.0 mg/kg/day, and
1035.4 mg/kg/day, respectively.

Hater Intake was s’'gnificantly increased in male rats in
tha 12,000 ppm group between 10 and 41 percent and in
females in the 12,000 ppm group between 5 and 43 percent
(see Table 3 below - not statistically analyzed).




Group

1000
4000
12000

1000
4000
12000

Table 3. Wate: Intake (g/Dav)

Qay
15 %o 16 33 to 36 26 %o 37 77 %o 78 87 tg 88
27.20 28.70 31.20 25.78 27.30
27.30 29.50 25.80 24.90 2%.30
27.40 24.67 28.90 27.40 29.70
36.33 3J1.50 37.18 J1.80 34.30
18.60 18.60 21.44 20.50 23.8¢0
15.90 18.00 20.70 21.20 21.90
15.22 18.30 21.60 21.60 -24.60
19.50 22.20 24.Q00 25.90 32.00
Ophthalmological Examinatjons were performed initiclly

and at termination on aninals in the control and .2,000
pPpm groups.

Results - Unremarkakle.
Blood was ¢ollected at 36 days fcr hematolcegy =ad

clinical analysis frem 10 animals/sex group. The CHECKED
(X) parameters ware exanml..d.

a. Hematoloqgy

X ks
X! Hematccrit {HCT) Y Leukocyte differenzial
X! Hemoglcbin {HCSj count
X, Leukocyte count (WBC} X Mean corpuscular NGB
X! Erythrocyte ccunt (MCH)

(RBC) X Mean corpuscular HGB
X. Platelet ccunt : concentraticn {MCHC:
.X! Prothrombin tine X Mean corpuscular

vélume (MCV:
. X Reticuiccyte ccunt

Results - Males in the 12,000 cpm group exhibited a
statistically significant decrease in the hematocrit.
Females in the 12,000 prm group exhibited a statisti-
cally significant decrease in the hematocrit, hemo-
gleobin and MCH values (see Table 4 below).




Table 4. Hematology Parameters

Group
RBEZZ HCT HGB MCH MCV MCHC
Males 9%/l (%) (mmol/l) (fmol) L£1) (mmel/d
0 8.34 41 9.25 1.12 49.19 22.88
1000 8.36 41 8.92 1.13 48.61 23.07
4000 8.17 40 9.03 1.11 48.88 22.861
12000 8.07 39%* 9.04 1.11 48.26 22.8B1
Females
o} 8.15 40 9.29 1.14 49.63 22.36
1000 8.12 40 9.22 1.14 49.46 22.85
4000 7.99 39 9.20 1.13 "49.36 22.96
12000 7.62 37* 8.45%* 1.11%% 49_.01 22.82
* p < 0.05

** p < 0.01

In addition, there were statistically significant
increases in the monocytes and neutrophilic segmerzed
granulocytes and a decrease in lymphocytes in females
in the 12,000 ppm group. The percent of mcnocytes
was 5.70, 6.80, and 7.40 and 9.50 percent in the C,
1000, 4000, and 12,000 ppm groups, respectively. The
percent of neutrophilic segmented granulocytes was
10.90, 16.50, 13.90, and 19.80 percent in the 0,

1000, 40600, and 12,000 ppm groups, respectively. The
percent of lymphocytes was 81.10, 74.80, 77.20, a=d
68.80 percent in the 0, 1000, 4000, and 12,300 ppwm
groups, respectively.



Lactic acid dehydrogenase (LAD;
Serum alanine aminotransferase {also SGPT)#
Serum aspartate aminotransferase (also SGOT)*

X
X

p.4 X
i Electrolytes: i Other:
Ixi Calcium* | i Albumin#
lx’ Chloridex* le Blood creatininex*
Lol Magnesium#* IX| Blood urea nitrogem=*
le Phosphorus* Ix| Cholesterol=*
X| Potassium* Globulins
}x! Sodium* {X} Glucose*
| Enzymes le Total bilirubins
|Xi Alkaline phosphatase |X| Total serum proteir
(ALK) (TP) *
{ } Cholinesterase (ChE) {X‘ Triglycerides
[ | Creatinine | | Serum protein
i i phosphokinase* electrophoresis
[l
K

*Required for subchronic and chronic studies.

Results - SGOT and SGPT were significantly

{statistically) increased in males in the 12,000 ppm

group. Values for SGOT were 1.488, 1.939, 2.092, amd

2.200 ukat/l in the 0, 1000, 4000, and 12,000 pp=m
groups, respectively. Values for SGPT were 0.832,

0.883, 0.973, and 1.050 ukat/l* in the 0, 1000, 400C,

and 12,000 ppm groups, respectively.

6. Urinalysis - Urine was collected from animals at 30 Zays.

The CHECKED (X) parameters were exanined.

X X

! | Appearance }Xi Glucose

; i Volume in Ketones

" | Specific gravity le Bilirubin
;Xl pH le Blood

X, Sediment (microscopic) 'XI Nitrite

!Xl Protein !X| Urcbilinogen

Resylts - Unremarkable.

7. Sacrifice and Pathology - All animals that died and that

were sacrificed on schedule were subject to gross

*Microkatal/liter should be defined by the sponsor.

L
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pathological examination and the CHECKED (X) tissues vere
collacted for histological examination. The (XX) organs

in addition, wece weighed.
p.S b9 X
Digestive system Cardlovasc /Hemat. Neuroclogic
! ! Tongue 'X I Aorta® !X ! Brain=
: I Salivary glands»* 1x | Heart+ |x } Periph. nervexr
|x ‘ Esophagqus# 'x | Bone marrow* ‘ | Spinal cord
]X I Stomach¥* |X | Lymph nodes* o | (3_levels)*
|X | Ducdenum#* IX | Spleen |x | Pituitary=
lX | Jejunum#* Ix | Thymus®* || Eyes (optic
Ix | Ileum* | Urogenital | nervaj »
lx | Cecum* |Xxi Kidneys* | Glandular
|x | Colont* ,x | Urinary bladder* |xxi Adrenal gland»
|x | Rectum* lxx| Testes* | Lacrimal gland
lxxI Liver* L Epididymides | Mammary gland#*
o | Gall bladder»* | Prostate o | Parathyroids*
lx { Pancreasx* I | Seminal vesicle Ix i Thyroids=
1 Respiratory | | Ovaries=* | Other
X | Trachea# /X | Uterus+* IX i Bone*
lx ! Lung* | Skeletal muscle=
o | Skin=*
(X | All gross lesic=s

and masses*

*Required for subchronic and chronic studies.
Histological examination of all tissues indicated above
was caonducted on controls and animals in the 12,000 ppa
group. Only the lungs, liver, and kidneys and all grcss
lesions were examined in *he 10C0 and 4000 ppm groups.

Results

a. Organ Weight - Unremarkable.

b. Gross Pathology - Two of 10 males in the 12,0C0 pc=
groups exhibited small cortical scars in the kidney.

c. i scopic Patholo - Minimal to slight focal
chronic interstitial nephritis occurred in four males
and one female in the 12,000 ppm group and in one
m&le and one female in the 1000 ppm group. This
lesion was not found in the control and 4000 ppn
groups. This lesion appears to be compound-related
in males in the 12,000 ppm group.




Discugsion: : )

No clinical signs of toxicity were observed and no
deaths occurred. Body weight gain was slightly decreased in
nales (9%) and females (13%) in the 12,000 ppm group. Water
intake was significantly increased in males (10 to 41%) and
females (5 to 43%) in the 12,000 ppm gioup. Although males
in the 12,000 ppm group had a decrease in HCT and females in
the 12,000 ppm group exhibited decreases in HCT, HGB, and
MCH, these changes were not biologically significant. There
were increases in nonocytes and neutrophilic segmented gran-
ulocytes and a decrease in lymphocytes in females in the
12,000 ppm group on analysis of the differential leukocyte
count. However, only the increase in monocytes appears to be
dose-related and biologically significant in the 12,000 ppm
group. SGOT and SGPT were significantly increased in males
in the 12,000 ppm group. Two males in the 12,000 ppm group
exhibited gross kidney lesions (cortical scars). 1In
addition, on histological examination 4 of 10 males in the
12,000 ppm group had minimal to slight focal chronic
interstitial nephritis compared with 0/10 in the controls.
The increase in water intake and the appearance of kidney
lesions are probably related, indicating that the kidney is a
target organ.

[In a 4-week range-finding study $85/0284, the kidney
exhibited lesions at 1500 and 3000 mg/kg/day.]

_lO—



The following range-finding studies were examined and
conclusions drawn. DERs will not be completed for these studies.

Title: Report on the Study of the Toxicity of Reg. No. 150
732 in Rats After 4 Weeks Administration in the Diet
(lst Range-Finding Study) (BASF #85/0282; 8/23/85) -
MRID No. 410635-14.

Summaxry - No adverse affacts were ohserved.
NOEL > 6400 ppm (640 mg/kg/day)
Core-Supplementary

Title: Report con the Study of the Toxici:y of Reg. No. 150
732 in Rats After 4 Weeks Administration in the Diet
(2nd Range-Finding Study) (BASF #85/0284; 8/23/85) -
MRID No. 410635-15.

summary - The test material was fed to Wistar Chbb-
THOM (SPF) rats at 0, 15,000, and 30,000 ppm in the
diet for 4 weeks. At 15,000 ppm, there was a slight
decrease in body weight, the animals appeared to be
in a poor general condition with ruffled fur, and
there was "tubulopathy" of the kidneys. At 30,000
ppm, the animals exhibited decreased food
consumption and body weight, a poor condition with
ruffled fur, increased bilirubin, creatinine, urea,
potassium, SGPT, SGOT, and albumin, decreased sodium
chloride, and alkaline phosphatase, increase in
neutrophilic segmented granulocytes in males,
cachexia and exsiccosis, decreased testes and liver
weight, a fine granular structure. of the kidneys
with white stipples, "tubulopathy" of the kidney,
tubular atrophy of the testes, lymphocytes depleticn
of the spleen, cloudy swelling of hepatocytes, and
vacuolization of the adrenal cortical cells. One
male died during the study.

NOEL < 15,000 ppm (1500 mg/kg/day)

Core-Supplementary

_ll_
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DATA EVALUATION REPORT

study Type: Guideli Series 82-1 TeX Chem No,: 325A
3-Month4/ Feeding - Mouse¥®

Test Material: Reg. No. 150 732 MRID No.: 410635-18
Synenpymg: BAS 514..H, quinclorac
sStudy Number: BASF 88/0337
Sponsor: BASF
Testing Facility: BASF Aktiengesellschaft
Department of Toxicology
6700 Lugwigshafen, FRG
Title of Report: Report on the Study of the Oral Toxicity of
Reg. No. 150 732 in Mice After 3-Month Admin-
istration in the Diet, and Pathology Report.
author: K. Schilling
Report Issued: April 25, 1986
Conclusjons:
NOEL < 4000 ppm (M - 1000 mg/kg/day:; F - 1467 mg/kg/day)
LEL = 4000 ppm (M - 1000 mg/kg/day; F - 1467 mg/kg/day)
based on decreased body weight gain in males and females. In
addition, at 8000 and 16,000, ppm there was an increase in water
intake in males and females and BUN in males. There was

decreased kidney weight in males and females and relative kidney
weight in males in the 16,000 ppm group.

Classification: Core-Supplementary

The study does not satisfy the requirement for a Guidelines
Series 82-1 90~-day feeding study in rcdents (A NOEL could not be
established).

1/ Maie (92 days):; female (93 days).
*ondle zemty o renge findiny oTud,

J
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1. Test Compound - Reg. No. 150 732; Description - not
reported; Batch No. N 57 III/2; Purity - 98.29%.

2. Test Anjimals - Species: Mouse; Strain: B6C3Fl/CrlBR;
Age: 49 days; Weight: Males 22.5 (54.2-24.1) g, Females
19.1 (18.0-20.2) g; Source: Charles River Wiga GmbH,
FRG.

1. Animal Assiapment - Animals were assigned to the
following test groups:

Main Study
Dose in Diet 3 Months
Tgst Growp = (ppm) Male Fepmale
1 Control 0 i ys) 10
2 Low (LDT) 4000 10 10
3 Mid (MDT) 8000 10 10
4 High (HDT) 16000 10 10

The mice were singly housed in type M1 Macrolon cages
with wire mesh tops. The mice were placed on racks in a
room with temperature of 20 to 24 deqrees C, relative
humidity of 30 to 70 percent, and a l2~hour-on/l2-hour-
off light cycle.

2. Djet Preparation - Diet was prepared at intervals of not
more than 4 weeks. The test material was characterized
and the homogeneity was verified before the study began
in a comparable batch (batch N 10) for a period of 2
years. Prior to study initiation, the homogeneity of the
test substance mixture and the stability of the test
substance in the feed was determined for a period of 350
days in study Nos. 30S0117/8321 and 30S0117/8337. Each
dose level was prepared separately. A premix was made by
mixing the test material in a small portion of the feed.
This premix was then mixed with the appropriate amount of
feed to achieve the appropriate test diets. Two samples
of each test diet were analyzed at the beginning and end
of the experiment.

Results ~ Generally, homogeneity produced values that
were close to target values (in one study) of 100, 400,
1600, and 6400 ppm. The values varied less than 10 per-
cent of target concentrations. A sample containing a
mean of 42.2 ppm of the test material was sampled after
10 and 30 days and provided mean values of 41.7 and 41.3
ppm, respectively, indicating stability over a 30-day
period. At the beginning of the study, mean values of

2= 47
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4092, 8252, and 17,602 ppm ware obtained for target
values of 4000, 8000, and 16,000 ppm of diet,
respectively. At the end of the study, mean values at
4323, 9256, and 18,996 ppm were obtained for target
values of 4000, 8000, and 16,000 ppm of diet,
respectively.

3. Animals received food (Kliba maintenance dieat
rat/mouse/hamster, GLP 343 meal) and water ad libitum.

4. Statisticg - The following procedures wereutilized in

‘ analyzing the numerical data: ANOVA and Dunnett's tast.

5. Quality assurance was conducted on January 6, January 22,
March 14, and April 16, 1986. The statement was signed
by R. Rosabacher on August 10, 1988.

Methods and Results:

1. Observations - Animals were inspected daily for signs of
toxicity and twice daily for mortality.
Results - Toxicity ~ No signs indicative of toxicity were
cbserved.
Mortality (Survival) - No deaths occurred.

2. Body Weight - Animals were weighed weekly for 3 months.

Results - Body weight gain was significantly decreased :.n
males and females in the 4000, 800G, and 16,000 ppm
groups (see Table 1 below - reviewer calculated):

Tahle 1. Mean Body Weight Guipn (q)

Dose Level
_ (ppm) Interval (Davys)
Males 0 to 28 28 to 63 63 to 91 0 tn 1
Q 3.8 3.1 1.6 8.5
4000 3.8 2.2 1.0 7.3 {(17.6)¢*
8000 2.9 2.3 1.1 6.3 (25.9)
16000 2.2 2.3 1.1 5.6 (34.1)

*Percent decrease in body weight gain relative to
controls.




Table 1. Mean Body Weight Gain (g} (cont'd)

Dose Level

0 4.2 2.3 1.0 7.5
4000 4.0 1.3 0.8 6.1 (18.7)
8000 3.2 1.7 0.8 5.7 (24.0)
16000 2.7 1.8 1.0 5.5 (26.7)
Food Consumption, Water Intake, and Compound Intake -

Consumption was determined and mean daily diet
congumption was calculated weekly. Efficacy and compound
intake were calculated once a week from the consumption
and body weight gain data. Water intake was determined
each week for the course of 2 days. )

Results - Food consumption was comparable among control
and treated animals. Food consumption was significantly
increased in the treated animals at a few time intervals:
however, the increase was attributed tec food spillage.
Examination of individual animal food consumption data
supports the author's conclusion.

Food Efficiency - There were sporadically obtained
“significantly" reduced values in treated groups that
were attributed to food spillage. There were significan:
variations among groups and within groups indicating that
the reduced feed efficiency, at certain intervals, nay
not be of biological importance.

Meapn Compound Intake for males in the 4000, 8002, and
16,000 ppm groups was 1000, 2202, and 4355 =g/kg/day,
respectively. For females in the 4000, 8000, and 16,00C¢
ppm groups, mean compound intake was 1467, 2735, and 5%:33
mg/kg/day, respectively.

Mean Water Intake - Water intake was significantly

increased in males and females in the 8000 and 16,000

group. On day 91, water intake was increased by at least
23.6 percent in these two dose groups.




Table 2. Meapn Water Intake (g/kg bwt/day)

Dose lLevel .
—(ppm} Interval (Days)
Males 1 28 83 91
) 288.7 223.5 18%.9 183.3
4000 284.5 238.6 216.8 195.9 (6.9)¢
8000 308.0 2638.8 224.6  226.5 (23.6)
16000 317.90 304.9 260.2 253.6 (38.4)
Females
0 288.6 248.9 230.5 199.2
4000 298.0 246.8 237.7 226.2 (13.6)
8000 3101.5 267.9 253.1 249.0 (25.1)
16000 347.4 319.4 273.5 274.6 (37.9)

*Percent increase in water intake relative to controls.

4. Qphthalmological Examinations were not performed.

5. Blood was ¢ollected at 92 or 93 days for hematology and
clinical analysis from all animals. The CHECKED (X)
parameters were examined.

(Clotting time)
{Prothrombin time)

a. e olo
P S X
ixi Hematocrit (HCT)* ) | Leukocyte differential
|X| Hemoglobin (HCB)* \ ; count*
IX1 Leukocyte count (WBC)* i | Mean corpuscular HGB
lxl Erythrocyte count I (MCH)
Lol (RBC) * | Mean corpuscqlar HGB
[xl Platelet cognt* i [ concentration (MCHC)
le Blood Clotting le Mean corpuscular
I Measurements ) _ ‘X[ volume (MCV)
N (Thromboplastin time) !X, Reticulocyte count
[
Pt

*Required for subchronic and chronic studies.

Results - The MCV was marginally decreased in treated
males showing a dose-response relationship. Males in
the 0, 4000, 8000, and 16,000 ppm group had mean MCV
values of 43.50, 42.70, 42.54, and 42.41 units FL

(femtoliters). Statistical significance at p < 0.01

-5




was present in all male treated groups. However,
because the decrease was vary slight, no other hema-
tological parameter characteristic of anemia was
present and females failed to exhibit decreases in
the MCV, little significance is attributed to the
findings. The monocyta count and eosinophil count
appeared to show a slight decrease in treated males.
The decrease in monocyte count exhibited a dose-
response relationship, whereas the decrease in the
eosinophil count did not. Corresponding decreases in
female mice were not apparent. Little significance
is given to these findings.

b. ¢linical chemistry

Alkaline phosphatase ({ALK) Total serum protein

X
Electrolytes: i Other:
Calcium* I i Albumins#
Chloridex* IXI Blood creatininex
Magnesium+ [X' Blood urea nitrogen*
Phosphorus* P Chaolesterol+*
Potassium#* b Globulins
Sodium# . | Glucose*
nzymes N Total bilirubin
Cholinesterase (ChE) I : (TP) *

Creatinine phosphokinasex* Triglycerides

Lactic acid dehydrogenase % { Serum protein

(LAD) . electrophoresis

Serum alanine aminotransferase (also SGOT) *
Serum aspartate aminotransferase (also SGOT)*
Gamma glutamyl transferase (GGT)

Glutamate dehydrogenase

——— e — — X

e s it o i g it 4 g o m—.—-_.—.—-—_;—

*Required for subchronic and chronic studies.

Results - Bloocd urea nitrogen (BUN)} was significantly
(p < 0.05) increased in males in the 8000 and 16,000
ppm groups. The BUN was 8.28, 8.98, 9.19, and 9.25
mmol/L in the 0, 4000, 8000, and 16,000 ppm groups.
The increases in BUN may relate to the reduction in
the absolute kidney weight of males in the treated ‘
groups (see Sacrifice and Pathology section).

6. Urinalysis was not conducted.

7. sagrifice and Pathology - All animals that died and that
were sacrificed on schedule were subject to gross
pathological examination and the CHECKED (X) tissues were




collacted for histological examination. The (XX) eorgans.

in addition, were wejghed.
X X X
queative system Cardlcvasc /Hemat. Neuroloqlc
! l Tongue ix | Aorta* ix l Brain#
l | Salivary glands+ |x , Heart* |X | Periph. nervert
IX | Esophagus* |X i Bone marrow#* 1X | Spinal cord
lx | Stomach# ’X ‘ Lymph nodes* (o | (3 lavels)*4
|X | Duodenum* |X | Spleen Ix ‘ Pituitary
lx | Jejunum#* !x ; Thymus* IX | Eyes (optic
|X | Ileunm* | Urogenital [ narve) ki
lx | Cecum* lxx; Kidneys | Glandular
|X | Colon* |X | Urinary bladder* |Xxi Adrenal gland»
|X | Rectunm* |XXI Testes* lo | Lacrimal gland#
Ixxl Liver* |x | Epididymides lx | Mammary gland*j
| X | Gallbladder* |X | Prostate ] IX | Parathyroids*
ix , Pancreasw* Ix | Seminal vesicle lx ; Thyroids#
| Respiratory | X | Ovaries#* | Other
lx i Tracheax* 1 X | Uterus+ Ix i Bonez$
|X | Lung* Ix l Skeletal muscles*
Nose* 1 Xy Skinw*t
. Pharynx” . 'X ! a1l grcss iesions
! ! Larynx”® and masses*

*Required for subchronic and chronic studies.

“Required for chronic inhalation.

$In subchronic studies, examined only if indicated by signs
toxicity or target organ involvement.

Histological examination was conducted on tissues fronm

all
the

animals in the 0 to 16,000 ppm groups. In addition,
lungs, liver, and kidneys and gross lesions were

examined in the 4000 and 8000 ppm groups.

Results

a.

Organ Weight - There were statistically significant
dose-related decreases in the absolute kidney weights
of males in all treated groups and of females in the
16,000 ppm group. It was also reported that the
absolute liver weights of females in all treated
groups were significantly(statistically) decreased.
The data are presented in Table 3 below. Included
are the relative organ weights calculated by the
reviewer using final body weights as determined on
day 81 for comparable purposes.




Table 3. Qrgan Weights

1 .
{ppm) __ Absolute (g} —Relative (%)
Males Liver Kidneys Liver Kidneys
) 1.084 .467 3.49 1.50
4000 1.093 L4433 3.69 1.50
8000 1.038 L420%% 3.62 1.46
16000 1.075 L357%x 3.84 1.28
Females
) 1.090 .352 4.10 1.32
4000 1.014% .3150 4.02 1.39
8000 .991%* .339 3.98 1.36
16000 .99G%* L310%% 4.09 1.27
* p < 0.05
xR <

0.01
{ «TusTics ndl dore

As previously indicated in the body weight section,
body weights decreased as dosage increased, which
could also affect absolute organ weight values.
Although abscolute kidney weights were reduced in all
male treated groups, the decrease was only large in
! the 16,000 ppm group. On a relative weight basis,
only the kidney weight in the male 16,000 ppm group
is significantly lowcr. The absoclute kidney weight
was also decreased in the female 16,000 ppm group.
Statistically significant decreases in the absolute
weight of the liver occurred in all female treated
groups, but the magnitude of the decrease was small
and did not appear to be biocleogically significant.
Also, a strict dose-response relationship was not
evident. Based on a relative weight basis there was
no difference in liver weights in females. This
reviewer believes that only the decrease in the
absolute and relative weight of the kidney in males
and absolute kidney weight of females in the 16,000
ppm group is of significance.

b. Gress Pathology - Unremarkable.

c. Milcroscopic Pathologv - Unremarkable.

D. Discussion:

No clinical signs of toxicitw .2:e observed and no

deaths occurred. There was a ics2-related decrease in malae
and female body weight gain. The decreases were at least

- -




17.6 to 18.7 percent of control body weight gain in the male
and female 4000 ppm groups, respectively, and greater at
higher dose lavels. Focd consumption was quite variable due
to food spillage. Water intake was increased in the male and
female 8000 and 16,000 ppm groups by at least 23.6 percent on
day 91. The BUN was increased in males in the 8000 and
16,000 ppm groups. (The increase in BUN may correspond to
decreased kidney weights.) In addition, there was a decrease
in absolute (24%) and relative (15%).kidney weights of males
and absolute weight (12%) of kidney in females in the 16,000
ppm groups. No corresponding microscopic pathology was
present.

{It was noted that in the 4-week range-finding study
(BASF No. B86/0056), focal interstitial inflammation, focal
fatty infiltration, and bile duct proliferation in the liver
was noted in three of five males in the 16,000 ppm group.]




The following range-finding study was examined and
conclusions drawn. A DER will not be completed for this study.

Title:

Report on the Study of the Subacute Toxicity of Reg. Nc.
150 732 in Mice After 4 Weeks Administration in the Diex
(Range-Finding Study) (BASF #86/0056; 3/18/86) M=ID No.
410635~17.

summary - The test mataerial was fed to B6C3F1l/Crl Br mice
at 0, 1000, 4000, 8000, and 16,000 ppm in the diet for 4
weeks. SGPT was increased in one of five males in the
16,000 ppm group. Three of five males in the 16,000 ppm
had focal subacute interstitial inflammation, focal fat=y
infiltration, and bile duct proliferation in the liver.

NOEL = 8000 ppm (1200 mg/kg/day)
LEL = 16,000 ppm (2400 mg/kg/day)

Core-Supplementary

-~10-



Reviewed by: William B. Greear, M.P.H.L)&Lom~& Arisan 6/3elae
Section II, Tox. Branch I (H7509C)

Secondary reviewer: Marion P. Copley, D.V.M., D‘A‘B'TizzefénngQQVC
Section II, Tox. Branch I (H7509C) - J

~ DATA EVALUATION REPORT

STUDY TYPE: Guideline Series 82-1 TOX., CHEM NO: 323A
3-Month' Feeding - Mouse

MRID NO.: £10635~-19
TES 'Al:: Reg. No. 150 732

SYNONYMS: BAS 514..H, quinclorac

STUDY NUMBER: BASF 88/0338

SPONSOR: BASF

ESTING FACILITY: BASF Aktiengesellschaft
Department of Toxicology
6700 Ludwigshafen, FRG

TITLE OF REPORT: Report on the Study of the Oral Toxicity
- Reg. No. 150732 in Mice After 3-Monzhs

Administration 1in the Diet, and =a-nzlzcy

Report

AUTHOR(S): X. Schilling

REPORT ISSUED: August 11, 1988

CONCLUSION: HNOEL = 500 ppm (75 mg/kg/day) (HDT)

Classification: core-Supplementary (only 1 dose level was
tested)

Acceptability: The study does not satisfy the requirement f£or
Guideline Series 82-1 Subchronic Oral Toxicity.

Special Review Criteria (40 CFR 154.7)

98 days
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B.

1.

Test compound: Reg. No. 150 732, Description not reporzed.
Batch # N 57 III/2, Purity 98.29%

Test animals: Species: mouse, Strain: B6CIF1/CrlBR, Age: 4%
days, Welight: male-23(22.6-24.2)q:; female-19(18.6-20.%)qg,
Source: Charles River Wiga GmbH, FRG.

STUDY DESIGN:

im si

Aninals were assigned to the following test groups:

Dose in Main Study
Test doet 3-month
Group {ppm) male female
1 Cont. ' 0 10 10
2 High (HDT) 500 10 20

The mice were housed singly in type MII Makrolon cages vitx
wire mesh tops. The mice were placed on racks in a room ¥it:
temperature of 20-24°C, relative humidity of 30-70% and 2 12
hour on/12 hour off light cycle.

Diet preparation

Diet was prepared at intervals of not more than 4 weeXs.
The test material was characterized and homecgeneity was
verified before the study began in a comparable batch (batcx:
N10) for a period of 2 years. Prior to study initiation, the
homegeneity of the test substance in the feed was determines
for a periocd of 30 days in studies #30S0117/8337 anc
43050117/83 1. A premix was me-e by mixing the test materia’
in a small portion of the feed. This premix was <them
adjusted to the desired concentration with the appropriat=
amount of feed. Two samples were taken at the beginning and
the end of the experiment.

Results - Generally, the homogeneity produced values tha=
were close to the target values (in 1 study) of 100, 40Q.
1600 and 6400 mg/kg. The values varied less than 10% o
target concentrations. A sample containing a mean of £2.2
mg/Xg of the test material, sampled after 10 and 30 days
provided mean values of 41.7 and 41.3 mg/kg, respectively,
indicating stability over a 30 day period. At the begimming
and end of the study, mean values of 518 and 502 ppm.,

respectively, were obtained for the target concentratioan c=
500 ppm.

=
-

J
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Animals received food (ground KXliba maintenance diet
rat/mouse/hamster, GLP 343 meal) and water ad libitum.
gtatistics ~ The following procedures were utilized :in
analyzing the numerical data: ANOVA and Dunnett's test.
Quality assurance was conducted on July 27, September 17 and
November 30, 1987. The statement was signed by R. Rossbacher
on August 10, 1988.

METHODS AND RESULTS:

: Animals were inspected daily for signs of

Observations
toxicity and mortality. Once a week the animals were
subjected to additional inspection and palpation.

Results - Toxicity - No signs indicative of compound related
toxicity were observed.

Mortality (survival) - No deaths occurred.
Body wejight = Animals were weighed weekly for 3 menths.

Results ~ Females in the 500 ppn group had slightly (although
statistically significant) reduced body weights when compared
to controls on day 98. This decrease was minimal-and is not
believed to be compound related since body weights were nct
significantly different at any other time intervals.

Food consumption, water jntake and compound intake

Consumption was determined and mean daily diet consumpti:zn
was calculated weekly. Efficiency and compound intake were
calculated once a week from the consumption and bedy weight
gain data. Water intake was determined each week for the
course of 1 day.

Results - Food Consumption was comparable among animals in
the control and treated groups. .Some variation was present
but can probably be attributed to food spillage.

Feed Efficiency wvaried from group to group and interwval tc
interval. Differences could probably be attributed to food
spillage.

Compound Intake varied for treated males and females from
71.8-96.4 mg/kg/day and from 121.5-138.3 @mg/kg/day,
respectively. Due to problems with food spillage, it was
decided to use the standard conversion factor for the mouse
(1ppm=0.15 mg/kg/day).

58
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- Water Intake was comparable among the animals in the control
and treated group.

4. oOphthalmological examinations were not performed.
S. Blood was collected before treatment and at 102 days for

hematology and clinical analysis from 10 animals/sex group.
The CHECKED (X) parameters were examined.

a. Hematology

L b4

X| Hematocrit (HCT) * X| Leukocyte differential count#*

X| Hemoglobin (HGB)* X| Mean corpuscular HGB (MCH)

X| Leukocyte count (WBC)* X]| Mean corpusc. HGB conc. (MCHC)

X| Exrythrocyte count (RBC)* X| Mean corpusc. volume (MCV)

X| Platelet count=* X| Reticulocyte count
Results - There was a statistically significant decrezse in
the reticulocyte count for treated males (value 19) when
compared to controls (value 22). However, the value was
within normal limits. In addition, a decrease was not observed
in treated females and, therefore, is probably not treatment
related.
b. Clinical Chemistry

X
Electrolytes: Other:
Calcium* Albumin#*
Chloride* X| Blood creatininex
Magnesium* X| Bloed urea nitrogen*
Phosphorous#* Cholesterol*
Potassium* Glcbulins
Sodiun* Glucosex*
Enzymes Total bilirubin

Alkaline phosphatase (ALK) Total serum Protein (TP)=*
Cholinesterase (ChE)# Triglycerides
Creatinine phosphokinasex~ Serum protein electrophoresis
Lactic acid dehydrogenase (LAD)

X| Serum alanine aminotransferase (also SGPT)*
Serum aspartate aminotransferase (also SGOT) *
Gamma glutamyl transferase (GGT)
Glutamate dehydrogenase

* Required for subchronic and chronic studies

Results - Creatinine levels were increased in treated female
mice at termination when compared to controls. However the
value observed in treated female mice is comparable to the




et

5

values found in the control and treated males. When
evaluated on its own merits, the increased creatinine value
in treated females 1is probably of 1little biological
significance.

6. Urinalysis was not conducted,.
7. Sacrifice and Pathology

All animals that died and that were sacrificed on schedule
were subject to gross pathological examination. No tissues
were processed and no histopathological investigations were

performed. The liver, kidneys, adrenals and testes were
weighted.

Results

a. Organ weight - Unremarkable

b. Gross pathology - Unremarkable

c. Microscopic patholegy was not conducted.
D. DISCUSSION:

There were no compound-related adverse effects observed .:
the 500 ppm treated group when compared to controls.
Therefore, this study by itsell is not adequate to predic:

a MTD for a mouse oncagenicity study.

* Recommended by Subdivision F (Cct. 1982) gquidelines fc-
chronic studies.

WGMOUSE/lca
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DATA EVALUATION RECORD

GUIDELINE §_83-5
STURY TYPE: Chronic toxicity/oncogenicity feeding study in rats.
MRID NUMBER: 410635-22.

TEST HMATERIAL: 3,7-Dichloro-8-quinolinecarboxylic acid; Reg. Yc.
150 732.

SYNONYM: Quinclorac.
STUDY NUMBER: BASF: 88/0409.
SPONSQR: BASF Corporation, Chemicals Division, Parsippany, NC.

TESTING FACILITY: BASF Aktiengesellschaft, 6700 Ludw:i3-
shafen/Rhein, Federal Republic of Germany.

IITLE OF REPORT: Report on the Study of the Chronic Toxicity a=ad
Oncogenic Potential of Registration Number 150 732 in Razs:
Administration via the Diet Over 24 Months.

AUTHOR: K. Schilling.

REPORT ISSUED: September 14, 1988.




CONCLUSIONS: Quinclorac (Reg. No. 150 732) was fed to groups of
50 rats/sex for 2 years at levels of 0, 1,000, 4,000, or 8,000 ppm
and to groups of 20 rats/sex at lavels of 0, 1,000, 4,000, 8,000,
or 12,000 ppm:; an additional 10/sex/group fed the higher leve.s
were sacrificed at week 52. Body weights were slightly reduced :n
females receiving 12,000 ppm when compared to contrals, but <there
were no effacts on mean weights or weight gains in males. ‘water
consumption was increased in both sexes, primarily at 4,000, 8,000,
and 12,000 ppm, but this was not considered of toxicologic iapor-
tance. No effects were seen an survival, food consumpticn,
clinical signs of toxicity, clinical laboratory findings, organ
weight, or gress or histologic findings. There was no onccgen:ic
respense. A maximum tolerated dose (MTD) was not established ¢sr
the oncogenicity part of the study:; the NOEL was equal %o cor
greater than 8000 ppm. In the chronic toxicity part of the study
the LOEL in females was 12,000 ppm based on slight decreases .
mean body weights, and the NOEL was 8,000 ppm: a LOEL was nc
established for males, and the NOEL was 212,000 ppm.

[
a
-
-

c c ification: The study is Core Supplementary for cncz-
genicity (Guideline 83-2) since the 8000 ppm dose was insufficien=:
ard at 12,000 ppm there were neot sufficient animals (20/sex)
evaluate carcinogenicity: in addition, there 1is a prcbabil:.zy
nisdiagnosis of microscopic findings caused by tabulation c?f NACZ
(No Abnormalities Detected), 6 for tissues in several aninals ~.z:
severe postmortem autolysis. The study is also CORE Supplementar.
for chronic toxicity (Guideline 83~1) since an effect level -
not established for males and because of the above problems -
histopathology. The clascifications are preliminary and =a-
upgraded after additional information {validaticn :
nistopathology) 1s provided by the sponsor.

- -
-~

A. YATERIALS:

1. Test Compound: Reg. No. 150 732 (quinclorac): descr:z-
tion: not given (crystalline): batch Nos. and pur:z.-
III, N55--97.4%; III/2, N57--98.3%. )

2. Test Apnimals: Species: rat; strain: Wistar (Chbb-THCM
age: 42 days at initiation; weight: males--mean 134-.:3
g {(range .164-201 g), females--mean 136-138 g (range .I.-

160 g): source: Dr. Karl Thomae, GmbH, Biberach,R.ss
Federal Republic of Germany.

B. $STUDY DESIGN
1.. Animal Assignment: Animals were acclimated to laboratory

conditions for 9 days and were assigned randomly by sex %=
the following test groups:

3
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doge in Kain Study® satetlite Growp 1° Satellite Growp (1°

Test Oiet {26 »onths) (24 manths) (12 months )
Group {pom) Hales Females Raies Femalas Rales Fecmaley
! Control 0 50 sa 20 20 10 10
2 Low (LDT) 1,000 50 50 20 1] 10
I rid pOT 1) 4,000 50 5 20 10 10
& Mid (0T 2) 8,000 50 50 20 20 18 0
S High (MOT) 12,000 20 20 10 10

“ror cvatuation of carcinogenicity.
For eveluastion of chronic toxicity.

Rats were housed singly in cages in air-conditicned rocms
with a temperature range of 20-24°C, a humidity range of
30-70% and a l2-hour light/dark cycle.

The dosa levels were selected on the basis of a 90-dayv
study in rats fed quinclorac (Reg 150 732) at levels of
1,000, 4,000, or 12,000 ppnm. Body weight and food
consumption were reduced at the highest dose in both sexes
and water consumption was increased. The serum activity
of glutamic-oxaloacetic transaminase and glutamic-pyruvic
transaminase was increased in males receiving 12,000 ppn:
hematocrit, hemoglobin and mean corpuscular hemoglobin was
reduced in females receiving 12,000 ppm. A ainimal zo
slight focal chronic interstitial nephritis was seen in
high-dose males. In previocus range-finding studies, body
weight and food consumption were reduced at 15,000 and
30,000 ppm in both sexes. In 30,000-ppm males, platelets
and lymphocytes were decreased and several clinical
chemistry parameters were affected. Nephropathy was
observed in both sexes at 15,000 and 30,000 ppm, and cloudy
swelling of hepatocytes was observed in 30,000-ppm males
and females. Data were not available for review.

2. Diet Preparation: The test substance was weighed out and
mixed thoroughly with a small amount of feed in a Bosch
household mixer. Additional feed was added in appropriate
amounts to cbtain the desired concentration and stirred for
10 minutes in a laboratory mixer. . Fresh diets were
prepared at 1- to 3-week intervals. The homogeneity of
each batch of taest substance was analyzed, and the
stability of the test substance preparations was confirmed
over a 30-day period. The concentrations of mixture
containing the test substance were evaluated at the start

5




w

of the study and thereafter at approximately 3l-month
intervals. (

N\
Results: Data for dietary analyses were found in MRID No.
410635-23 (Report 88/5114, pp. 1050-1061). Homogeneity
analyses of diets at nominal levels of 1,000 and 12,000 ppm
waere performed at approximately 9 and 12 months. The
coafficients of variance of homogeneity (8 samples) were
between 0.6 and 2.6% for the four diets analyzed; 1,000~
ppm diets were 99 or 1C7% of nominal, and 12,000-ppm diets
ware 96 or 105% of nominal, The mean (& S.D.) concentra-
tions in diets at quarterly intervals between 3 and 138
months of the rat study were 101 * 5.0, 102.7 £ 6.8, 102 =
2.6, and 99.4 * 5.3% of the target lavels at 1,000, 4,000,
8,000, or 12,000 ppm. Stability data were not found.

Food and Water Consumption: Animals received food- (Kliba
rat/mouse/hamster maintenance diet ("A™ GLP 343 meal:
Klingentalmuhle AG, Switzerland)} and water ad libitum.

Statistics: The following procedures were utilized in
analyzing the numerical data: The means and standard
deviations were calculated for data on. food consumption,
water consumption, body weight, feed efficiency, test
substance intake, hematology, and clinical chenistry. The
clinical data (body weights, hematology with the exception
of differential blood count, and clinical chemistry) were
analyzed by analysis of wvariance (ANOVA) followed v
Dunnett’s test. Urinalysis data were analyzed using the
Chi-square test in appropriate 2 by 2 contingency tables.

Organ weights were analyzed with Dunnett’s test and gross
findings were evaluated by the Fisher exact test usirc
pairwise comparison with controls.

Fisher’s exact test was used for analysis of nhistoclegic
findings: however, for the analysis, data were separated
into (a) animals at terminal sacrifice and (b) theose found
dead or sacrificed in extrenmis. For (b), pairvwise
comparison was made between all groups and for (a) pairwise
comparison was between controls and the highest-dose (8,000
ppm in the main study and 12,000 ppm in the satellite
groups) . For 1lungs livers and kidneys, analysis was
performed for all animals (decedents and scheduled
sacrifice) but main groups and satellite groups were nct
combined.

Quality Assurance: A quality assurance statement was
signed and dated September 14, 1988. The Pathology Report
quality assurance authorization was signed and dated
September 7, 1988.




METHODS AND RESULTS:

Qbgervations: Animals wera inspected daily for visible
signs of toxicity. Fach rat also received a detailed
clinical examination including palpation for tissue masses
weakly. Clinical observations were not recorded at weeks
4, 89, 93, or 101 and were only recorded avery sacond week
between 14 and 52 weeks.

Results: Table 1 presents saelected data on mortality and
percent survival. No effects of dosing on survival were
observed. In the main study, survival was 66 to 84% in all
groups at termination. In the satellite groups, =mortility
did not differ in males and females receiving 12,000 ppnm
from that of other dosed groups or controls.

No changes in behavior and clinical signs that were related
to dosing were noted. The signs observed were generally
those expected in aging rats. The incidence of animals
with palpable masses was not increased by dosing. Polyurea
(increased urination) was observed with an increased
incidence and frequency in satellite males receiving 4000
ppm (3/20, 55 times) and 8000 ppm (3/20, 16 tizmes) and in
satellite females receiving 8000 ppm (2/20, 59 times) and
12,000 ppm (3/20, 173 times) when compared to controls (see
Rzviewers Discussion and Interpretation of Results).

Body Wejght: Body weights were recorded weekly during
first 14 weeks and at 4-week intervals thereafter. Wwe
gain data were not provided.

Results: Table 2 summarizes representative data on =mean
body weights. Yo significant differences were cbserved a:
dietary levels up to 8000 ppm. Mean body weights in malss
receiving 12,000 ppm were similar to controls through mest
of the study but were marginally lower (7%) at terminat’.-
In females receiving 12,000 ppm, mean body weights wers
significantly (p <0.05 or 0.01) lower than controls {.:xn
weeks 74 to 94 (maximum about 12%), and were 9% lower t..an
in control females at termination. The weight gain in the
second year of the study was approximately 37 g compared
to 71 g for controls.
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Food consumptlon was determlned waekly durlnq the first 134
weeks and at 4-week intervals thereafter for both main arnd
sataellite groups. Water consumption was determined a: the
same intervals in the satellite groups.

: Food consumpticn and focd efficiency were ncs
affected by dosing. Water consumption data are summarized
in Table 3. Water consumption (satellite group I rats) was
increased in males and females receiving 8,000 and
12,000 ppm when compared to controls. It also tended tco
be increased in males and females receiving 4000 ppm, bucz
there was not a clear dose-related trend.

The time-weighted average cowoound intake was 56, 186, 3§F,
and 587 mg/kg/day for males and 60, 235, 478, and 757

ng/kg/day fortumales at nominai dietary levels of 1,300.

4,000, 8,000, or 12,000 ppm, respectively.

4. ophthalmology: Ophthalmic examinations were performed c=
control and high-dose rats in satellite group 1 before :re
start of the study and at 12 and 24 months.

Results: No effects related to dosing were chserved.

wn

Hematology and Clinical cChemistry: Blood was colleztez
from the retro-orbital venous plexus. Samples were <aker
from the first 10 surviving animals (nonfasted)/sex, ics=z
in satellite group I prior to study initiation and at 95_
193, 361, 557, and 725 days. Blood smears were 2l
performed on fasted animals sacrificed at one e
(Satellite II) and on all prematurely sacrificed ra:
The CHECKED (X) parameters were examined:

a. Hematology:

"1

s
a2

n

X Hematocrit (HCT)’ X Leukccvtedifferent:ral ccuns
X Hemoglobin (HGB)' X Mean corpuscular HG3 [viH:

X Leukocyte count (WBC)' X Mean corpuscular HGE ccnzen-
X Erythrocyte count (RBC;’ traticn (MCHC)

X Platelet count! X Mean corpuscular volume MC.

X Reticulocyte count (RETIC) X Prothrombin time (Hepa::

X Red cell morphology Quick’s test)

'Recommended by subdivision F (November 1984) Guidelines.
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‘Racs Fad Quinclorac

TABLE 3;:;ann'ﬁktarICoﬁsumpc;Eé‘(é}dhy)'{q
’ (Reg. No. 150 732) for 2 Years*

Dietary
Lavel g YWarer/Day Between Honths:
{ppm) 0-3 6-12 12-18 18-2a4
Malos
0 26.3 30.1 30.2 35.3
1000 27.8 10.9 34.7 37.6
4000 26.7 310.4 36,4 51.1
8000 31.0 37.1 38.9 42.0
12,000 30.5 36.0 38.5 43.9
Eepales
0 20.3 26.1 32.2 38.2
1000 20.7 29.0 34.3 37.8
000 21.9 28.9 17.4 43.6
3000 26,4 35.8 44,1 32.5
12.000 26.0 30.2 54.6 3.7

*Mean values were calculated by reviewers from weekly or monthly zeans in
Tables 27 to 42 of Study Reporc.
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Results: No effects of dosing on hematology parameters were
cbserved. All mean values were within the normal range,
there wera no apparant trends, and changes in dosed groups
that differed significantly from controls ware considered
incidental and were infrequent.

‘ b. Clinical chemistry:

Elss&xg}x:ga Qther

X  Calcium X Albumin'

X  Chloride! Albumin/globulin rat:is
Magnesium! X Blood creatinine!

X  Phosphorus! X Blood urea nitrogen'

X  Potassium' X Ccholesterol!

X  Sodium' X Globulins

X -Glucose!
Enzymes X Total bilirubin'

X Alkaline phosphatase (ALP) Direct bilirupin
Cholinesterase X Total protein’
Creatine phosphckinase! X Triglycerides
Lactic acid dehydrogenase

X Serum alanine aminotransferase

(sGpT)!
X Serum aspartate aminotransferase
(sGoT)'

Gamma glutamyltransferase (GGT)

Resylts: Clinical chemistry parameters were not affec=tsid
by dosing. Mean values that were aberrant were infrequen:
and usually caused by an outlier value. Other values .-
dosed groups that significantly differed from controls wers
not considered of toxicoleogic importance since they wer=
either not dose related or they were not consistent betwesn
intervals of analysis (e.g., urea~-4000-ppm males, >~
weeks: triglycerides--1000 ppm males, 13 weeks and 400!
ppm males, 52 weeks; creatinine--8000-ppm females,
‘ weeks: glucose--8000-ppm females, 79 weeks).

‘ 6. Urinalysis: Urine was collected overnight from each of ==e
first 10 surviving animals from satellite groups at S§:I,
187, 355, 551, and 719 days after the study start. The
‘ v CHECKED (X) parameters were examined:y

‘ X Appearance'

X Glucose'
Volume'! X Ketones
Specific gravity! X Bilirubin’
‘ . X pH X Blood!
‘ X Sediment (microscopic)' X Hitrite
‘ ; X Protein! X Urobilinogen

‘ ‘Recommended by Subdivision F (November 1984) Guidelines.
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: - No effects of toxicologic importance were
observed for any urinary parameters. A reduced protein
concentration was obsarved in urine of males and females
racaiving 8,000 and 12,000 ppm for the urine collections
at 18 and 24 months. This was reported to be caused by
increagsed water consumption and urine volume. However, the
volume and spacific gravity of samples were not measured.

: All -animals that died and that
were sacrificed on schedule were subject to gross patho-
logical examination, and the CHECKED (X) tissues were
collected for histological examination. 1In addition, the

(XX)

scheduled sacrifice:

organs were weighed for all animals subject to

Rigegtive Svystem Migxamm&; Neurologic
Tongue X Aorta XX Brain
Salivary ?1ands’ X Heart! X Peripheral nerve
EZsophagus X Bone marrow (sciaticnerve;’
Stomach! (sternal)! X Spinal cord
Duodenum' X Lymph nodes’ (3 levels)
Jejunum’ X Spleen X Pituitary'
Ileum! X Thymus X Eyes
Cecum! (optic nerve)’
Colon'
Rectum Urogenital gl;ngg;g%
Liver! XX Kidneys XX Adrenals
Gallbladder® X Urinary bladder! Lacrimal gland
Pancreas' XX Testes X Mammary gland’
Epididymides X Thyroids’
X Prostate X Parathyroids’
X Seminal vesicle Harderian glands
Respjrarto XX Ovaries
Trachea’ X Uterus Qther
Lung' X Bone (sternuz and
femur)’
X Skeletal muscle’
X Skin
X All gross lesiorns

and masses

In the ma%n study, a complete complement of tissues was
examined histologically for the control and 8000-ppm groups
at the final sacrifice and in all groups for animals that

‘Recommended by Subdivision I' (November 1934} Guidelines.
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died or were sacrificed moribund. In addition, lungs,
liver and kidneys, and gross lesions were examined foxr all
animals. In the satellite groups, similar -examinations
were performed for the controi and 12,000-ppm groups. All
protocol-specified tissues as wall as all gross lesions
were reported to be present, and no tissues from animals
found dead cr sacrificed in extremis ware missing. (See
Reviewers Discussion and Interpretation of Results).

a. Qrgan Weights: No effects on organ weights were
observed in the main groups or satellite groups.

b. Gress Patholeogy: Table 4 presents a summary of
frequent gross findings combining data for the main
group and the satellite group that was scheduled fcr
the 2-year sacrifice. No dose-related traends were
apparent. Statistical analysis of data from the =ain
group by the authors indicated a significant deviaticn
from control incidence for the following: focus in th
liver (males-~8000 ppm), enlarged adrenal glands
(females—--8000 ppm), focus in the testes (males-—40C:
ppm), focus in the adrenal glands (females--4000 g}
and cysts of the liver (females--1000 ppm). N
significant increases in findings were seen in =X
sataellite groups at 12,000 ppm when compared to the:
respective controls.

vy db ) -

c. Microsceooic Pathelogy:
1} Nonneowvlastig¢: There were no notable findings a:
the 12-month sacrifice (Satellite II). Takb.e

presents frequent findings in the liver, lung. ar-:
kidneys, and Table 6 presents data in the ccnzrc
and high-dose groups for other tissues for rats .
the main groups and satellite II groups comb:.nex.
Although the incidence of some findings increase:
or decreased sporadically in dosed groups of =zcin
sexes when data were separated by animal d:.spc-
sition or by main or satellite groups, there were
no dose trends or changes indicating a toxic effec:
related to test compound.

1

2) Neoplastic: Table 7 summarizes the incidence ::
neoplastic findings. No significant increases cr-
decreases in the incidence of neoplasms war
observed when dosed groups were compared t:=
controls. The types and incidence of neoplases
were similar in the main and satellite groups, ang
all were within the range normally seen for zh:is

strain of rat.



TABLE &. Ffrequent Gross findings fn Rets fed Quinciorac (Reg. Mo. 150 732) far 2 Tears

Digtacy Level (pom):
Raies Eymyige
Orgar/Finding 0 1000 4000 8000 12000 ] 100 4300 3000 2000
Liver (Mt (7o) () (70) (20} (M) (7T o) (70 2%y
Focus 35 X% 36 3] 9 28 a8 14 b3 5
Nazs 4 6 & s 1 2 5 1 0 ]
Cyst 7 8 1" [ 3 3 13 12 8 2
g (70 [€4:}] (ray (o) v [$21] (843} (70) (7a) (20
focus 9 n 13 7 3 2 4 ] < 1
pityrtary (70 (€4)] (70} (70)  (20) (T (70 (845 (mm (203
Mags 1% 13 13 9 2 54 &1 80 50 13
rdeenal 7y (70 (70) (ro)y 20 ey (70) (703 (7)Y (20)
Entarged 6 ! 2 2 1 4 13 10 2 3
Rass ! b & S 1 3 7 H 2 -
focus 0 2 4 3 1 17 19 b 2 s
Testry 79y (70 (7O (70) 20
nasg 4 " 9 8 2
focis ) H 20 1 5
Qveey L4 S 1) B Py} N0y (&)
rass 2 3 s 3 H
Cyst 2 2| 2 -s 2
Mancary gtand (0y (7Y (7 (7)) (263
“ass 2t 21 8 22 |3
Parcreas (79) (70 (T0Y  (70)  (20) T8y (70 70y (7Y (T
Mass $ " 2 ] 3 ' 2 9 3 ! 3

*The mumbers i1n parentheses represent the number of animals examined (including emin groups st uceué.:e
grop 1),




TABLE 5. Froquent Nonnecplastic Findings in Liver, Kidneys, and lung of fats Fed
Quinclorse (Reg. Na. 150 732) for 2 Teers®

Digtary Leyel (pomy:
Rales Fomles

ScgeryFinding '] 1000 4000 8000 12000 g 1000 4000 8000 12000
Lvee qm® (7o) (W (70 (2M (M (T0) (0 (7 (20)
‘ol fatty change 20 s 1 13 3 3 1 b3 $ 1
Chotangiactasis 1 [+] A [+} Q 3 1"t 1 7 3
Cianevs (10)  (T0) (TO)  (70) (20) (T8)  (70)  (70) (70) (20)
€ariy changes of

chronic nephropathy 9 30 % 30 1 3 3 44 36 12
Chranic nepheopathy n 26 10 30 & 12 13 12 15 - 6
Peivic

sireratization S 38 30 L% -4 46 ] 40 57 16
L (70) (70) (TO)Y (TO)  (2%) (70) (T0)Y (70) «(70) (20
Foma cetl

apgregation 11 10 15 ‘A 3 13 12 13 s 1

firctudes all snimels in fhe ma1n growgs and the satellite 9roups that ware scheduled for 2 years oo
stiudy; incluces cats saarificed at ferminalion as well &3 rats that died or were 13crificedt Dor ibuwng.

htha mrbers in parentheses represant the neter exagined.




TABLE 6. Frecxmnt Nonneopiastic Lesfons in Rats Fed Quinclorac (Reg. ¥o. 150 732) for 2 tears®

Qistyry Level (pom):

Nglgy forales
Kain Sagetlite | nyin _Sasettite ;

Qrgan/finging 0 8000 Q 12000 2] 8000 '] 120808
Hears (507 (5) 20y (20 500 (S0 200 (20
Ryocardial atrophy/s

tibcosts 134 49 v 19 3 314 16 17
spiepn (50) (5O (20) (20 (503 [&1+)) (203 (20
Increased boown N

pigment 14 10 S 2 12 15 5 b
Pancresy

Acinar cell

hyparpiasia 3 3 1 3 1 3 0 3
Picyltary glang (50) (50} [€412] (20) (50) [$11)] (201 (203
Kyperplasia o M 1 2 2 - i 3
Agrenyt 3lpn] (58 (S5O) (20 20 50> (50) 20 (20
Cortical hyparplasia 10 T S 3 S 2 3 P4
®edtul lary hypecplasis s 3 & 3 T 2 3
Thyegid (50 {50y (20) 20 (503 (50 20 (25
Z-cell Ayparplasis 3 3 2 2 -] "2 3 2
leatn (S0 (50 20) (20)

interstitial cell

Ayperptasia [} ? b} M
£ye (50)  (30) (20) (20) (503 (50 (20 I
Cataract 7 11 P4 3 : 3 z

‘ly the incicence data in control and high-dose grouwws are tabulated. In other Froupk, histopathology =as
not coeplete (only for animals that died or for those with grossly observed lesions).

>The ruzpers in parentheses represent the rumber of tissues sxamined.




TABLE 7. Neoplastic lealcrs in Rata fed Ouinclorsc (Reg. Ko. 150 732) for 2 Tears"
Dissary Level (pOR):
naieg Fermlss
Crgacy Finding Q 1000 4000 8000 12000 0 1000 4000 3000 12000
ipte or (r® (701 70y (70} (20) (Y (7Y (M ;!
Xa{ igrant (yephoma 3 -] & . 5 3 8 1¢ S 5 1
Liver (70) (M) (20 (7Y (20} (78 (70 (M) (7B (7O
¥eopl astic nodule 18 12 10 19 1 3 [ 1 3 0
Hepatocel lular
carcinons 3 4 3 2 1 0 9 1] 2 ¢
Pityitary (7)) (33) (%) (57) (20) (T0) (¢&8) (&) (&8 Q2D
Adenoraa 3 18 13 7 3 59 58 a1 So 18
f sggrengl (702 (26) @N) (SN 20 (70)  (44) 483 (633 (20)
;:5 Pheochr omcytons 15 3 s 19 & 2 3 5 3 2
3: hyrorg (70)- 22y O (563 (20) (70)  t28)  (22) (841 (20)
é {-cetl adenoma S i 2 3 b 1 N t : 2
Parcreas (70} (28 (28 38 (20 (70 (2D 24 (584 20
icnar-cell adenarma r 2 9 3 3 b 3 M 3 b)
Acirar-cetl
acenaare inoms \ ) 3 s 3 9 3 3 3 b}
lestos (7O (&3 3D sy 20
interstrtital 18 \9 22 b )
tumor
Nacmary 3t (78)  (=2) (ea) (5} {120
Agenooa 3 5 12 ? 2
Fibroscenons 5 ? 7 5 2
: Aoenocarcinang ! 2 b} 2 t
skin (70)  (42) (&%) (83) Q20 (70y (261 (32) 8y 120
, Fibroms 2 3 2 5 ! 3 t 3 9 1

s

veoplismm that weram seen at an incidence of 3X ar iess or are considered incicentat are

et ineluded.
Oata at the 52-week sacritica (sateliite (1) are not included.

SThe mpters in parenthesss indicate the muber 3¢ 2iszues examined.
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STUDY AUTHOR’S CONCIUSIONS:

The administration of Quinclorac (Reg. No. 150 732) via the
diet to rats for 2 years caused a slight body weight reduction
in females receiving 12,000 ppm, but no effact in males at the
same dose or in either sex at doses of 1000, 4000, or 8000 ppm.
There was no effact of dosing on clinical signs or survival.
Food consumption was not affaected, but water consumption and
urine output were increased in both sexes at lavels of 4000 ppm
and above; the effects on water consumption were not considered
of pathognomonic (sic) importance. Hematology and clinical
chemistry findings were not affected, and no changes in organ
weights were found. There were no advarse effects on gross or
histologic findings after dosing for 2 years at levels of up
to 12,000 ppm. The test compound was not carcincgenic. The
NOEL was above 12,000 ppm for males and between 8,000 and
12,000 ppm for femalss.

REVIEWERS’ DISCUSSION AND INTERPRETATION OF RESULTS:

Under the conditions of the study, there was no clear evidence
of oncogenicity. However, it can be questioned if the study
adequately tested the compound. At the highest dose tested
(12,000 ppm), only 20 rats/sex were present for evaluation and
an effect level was established for only one sex (females:.
At the 8000-ppm dose, 50 rats/sex were present, but a max:imun
tolerated dose (MTD) was not approached. The dose select:.cn
was based on a 90-day feeding study in rats dosed at 0, 13C:.
4000, and 12,000 ppm. Body weights and food consumption were
reduced in both sexes at 12,000 ppm in the 90-day study, an:
mean corpuscular hemoglobin was reported to be reduced in =ne
high~dose females. Data were not available for our rev:iew.
1t was reported that in range~finding studies, body weights.
food consumption, and several clinical chemistry parameters
were affected at 15,000 and 30,000 ppm: nephropathy was seen
in both sexes at these dose levels, and cloudy swelling =@
hepatocytes was seen in both sexes receiving 30,000 ppm.

It is.our assessment that the dose levels were inadequate :n
the present oncogenicity study, and that the rats could ha-.e
tolerated a higher dose. In the main study, the weight ga:r
during weeks 1-50 (not calculated from individual animal data-
calculated from means) in high-dose females was 6% lower %harnr
in controls: between 50 and 82 weeks it was comparable =z:
controls (36 versus 34 g). In the satellite group of females
receiving 12,000 ppm, the weight gain was 7% lower than that
of controls between weeks 0 and 50 and 29% lower bhetween weeks
50 and 82 (13 g versus 44 g). Weight changes later in the
study are usually not considered reliable indicators of ar
effect. On the basis of weight-gain data, we conclude that ar




MTD was approached in females at 12,600 ppm but not at 8,000
ppm, and an MTD was not established in males.

The reviewers also question the conmpletenass of the histo-~
pathological examination. The histopathology report stated
(P1304) that no protocol specified organs were nissing in
control and high-dose groups and that lungs, liver, and Kidneys
at all treatment lavels and all tissues with gross lesions
present. It also stated the no organs were missing for animals
killed in extremis or found dead. Examination of the indi-
vidual animal histopathology sheets indicated that NAD (no
abnormality detected) was apparently entered for every tissue
without a recorded histologic finding. It seams improbable,
however, that no tissues were lost and it is probable that some
were inadequate for evaluation becausa of autolysis. The
raeviewers checked the individual gross pathology records to
assess the impact of autolysis. The data presented in Table 8
summarize the postmortea condition of rats that died. Since
severe autolysis was present for nine rats in the main study
and four in the satellite study and moderate autolysis was
present in 15 rats, there is a probability for misdiagnosis and
the sponsor should validate the histopathology results.

A nonsignificant increase in the incidence of acinar cell
adenoma of the pancreas was observed in malaes receiving 380G0
ppm in the main study and 12,000 ppm in the satellite study.
The increase was significant (p <0.01) at 12,000 ppm when
results were combined for main and satellite groups (Tabkle 3;.
Grossly observed masses in the pancreas were increased in males
receiving 4000 and 8000 ppm (p <0.05), and the incidence oI
acinar cell hyperplasia was also increased in dose =zales
(Table 9). We assess that the pancreas should have kCeen
examined in all animals in the low and mid-dose groups {nain
and satellite 1) and the  laboratory histoerical ccntrol
incidence of acinar cell neoplasms be provided to adequately
assess the findings in the pancreas.

Several outlier values were inciuded in calculating means and
standard deviatinns for clinical laboratory parameters {(e.g.,
AST, urea, triglycerides, creatinine); data calculated by zhe
reviewers omitting these aberrant values were more presentable,
but the conclusions were not affected. Although the authors
stated in the:- conclusions (p. 17 Section D} that urine cutput
was increased at 4000 ppm and above, urine volume was not
measured and clinical observation of polyurea indicated
occurrence in three or less rats of either sex/dose group.

Mean values for adrenal gland weights that were two to three
times greater than control (not significant) were noted for
main group males receiving 4000 and 8000 ppm. These increases
correlated with 15-mm masses weighing 4.79 g (animal No. 1%0)
and 7.4 g (animal No. 280). The mass in animal No. 190 was a
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TABSLE 8. Postmortem State of Rats That Ofed or Vere Sacerificed Moribund

Rscary Leves (oum) |

Postrmoctom Kplgs Fengigd |

Condi tian a 1000 4000 8000 12,000 0 1000 000 8000 12,000

Xptn SRy (30 CRCA/38A/SrouD)

(10 1%y AR} .. (e (1% th 1} -

st 2 1 e 1 . g 3 2 Q . ;

woderate i 5 1 0 .- 2 Q [} 2 .. .

] jateilite Grove 1 (20 cats/sex/grxp) '

) ) 133! &) 4 Wy W) 1) 15! (6) {

8adt o 0 0 0 0 1 2 1 1 3
Hoderate "] 0 "] 1 [+] t \ [+] * b 4

*the rumtrers in parenthedes are the neder fouxd cesd or secrificed \n extromis,
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TABLE 9. Pacholegic Findings {n the Pancreas of Males Fed Quinclorac

Pietary level ippm)

0 1000 4000 §000 12,000
dazses
Hain Croups (50/group) ] [ 9 * .-
Satellites {I0/group) l 3 M 3
Tozal 4 3 L2+ 1t ]
disigology
valn Croups (SO)* 2Ly (I LS00 .
Acinar cell adenoma Y . 0 3
Acinar cell adenocarcinoma J 3 J . -
Acinar cell hyparplasia 3 1 T b -
Sazeilize Crouns (200 .Y N 3% o
Acinar cell adenom:a ) M 2 2 ?
Acinar cell adenocarcinema R 23 J 3 3
Acinar cell hvperpiasia - o N : :
adencra 2wl 2ls I3 183 32T

‘The numbers in parentheses are the numbers exaxz! -d =igroscspicallw

-Significanctly different Irom conzrol incidence p <0 3. Fisner s Ixa.t
Tes

eeSignificantly different Irom conzroi incidences ip <& Ji-
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pheochromocytoma; no histological correlate was seen for animal
No. 280. A satellite female (No. 484, 1000 ppm) had a 3Q0-mm
nass weighing 37.4 g on an adrenal that was diagnosed as a
pheochromocytoma. The mean value for the group calculated
without this organ weight value was 0.19 g compared to The 2.553
g reported.

We agree with the study author‘’s assaessment that there were nco
effects on survival, clinical signs of toxicity, food con-
sumption, clinical laboratory findings, and organ weight data.
The increase in water consumption in dosed rats was ncz
assessed of toxicologic importance. No changes in gross cxr
histologic findings were clearly related to dosing with the
possible exception of the changes in the adrenals c<f =ales
discuss~d above. The NOEL in the oncogenicity portion of the
study was greater than 8000 ppm. In the chronic portion of the
study, the LOEL in females was 12,000 ppm based on slight zcdw
weight decrements, and the NOEL was 8,000 ppm. EffecT levels
were not established for males and would be higher tha= 12,0C2
penm.
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DATA EVALUATION RECORD

GUIDELINE §83-1

STURY TYPE: One-year dietary toxicity study in dogs.

MRID NUMBER: 411232-01.

TEST_MATERIAL: Reg. No. 150 732.

SYNONYM: 3,7-Dichloro-8-quinolinecarboxylic acid; Quinclorac.

STUDY NUMBER: 88/0029.

SPONSOR: BASF Corporation Chemicals Division, Agr:icultura.
Chemicals, Parsippany, N.J.

TESTING FACILITY: BASF Aktiengesellschaft, Cepartment of Tox:-
cology, 6700 Ludwigshafen, Federal Republic of Germany.

TITLE OF REPORT: Report cn the Study of the Toxicity of Reg:
ticn Number 150 732 in Beagle Dogs After 12-Month Administr
in the Diet.
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AUTHQR: Hellwig, H.

REPORT ISSUED: January 6, 1988.




CONCLUSIONS: Quinclorac (Reg. No. 150 732) was administered to
groups of 6 male and 6 female beagle dogs at dietary levels of 0,
1,000, 4,000, or 12,000 ppm for 12 months. No effect on mortality
was observed. Administration of 12,000 ppm resulted in lower mean
body weight, compared with control, reduced body weight gain and
an adverse effect on food efficiency. There was a marginal
reduction of body weight gain and food efficiency in male dogs fed
4,000 ppm of test substance. In male dogs fed 12,000 ppm of test
substance, there were significant (p <0.0l) treatment-related
reductions 1in hemoglobin concentration, erythrocyte count, and
hematocrit, mean corpuscular volume (MCV) and mean corpuscular
hemoglobin (MCH) values. In females fed 12,000 ppm of test
substance, significant reductions (p <0.05 or p <0.0l) were seen
in hemoglobin concentration, MCH, and MCV at all study intervals
(weeks 13, 26, and 52), hematocrit at weeks 26 and 52 and erythro-
cyte count at week 26. In females fed 4000 ppm test substance,
significant reductions (p <0.05) were seen at week 26 in hemoglcbin
concentration, erythrocyte count, and hematocrit. Administration
of 12,000 ppm of test substance resulted in decreases in a number
of clinical chenistry parameters; however, significant (p <0.901)
changes were noted only for creatinine, calcium, and albunmin.
However, it should ke noted that, in most cases, clinical adverse
effects are only associated with increased values for these

parameters. At the 12,000-ppn dose level, increases in absolute
(p <0.01 for males) and relative liver weights (p <0.0l1 for tcth
males and females) were observed for both sexes. Relative liver
weights also were significantly increased (p <0.05) in females ot
the 4,009~ and 1,000-ppm groups. Relative kidney weights were
significantly increased {(p <0.01) in both males and females of =ne
12,000-ppm group and in nales of the 4,000-ppm group. There were
no histopatholcgic correlates to account for the increased organ
welghts. IHistecpathologic findings in the liver were limited tc an
increase in fccal =nononuclear infiltration and to single cell
necrosis in two degs in the 12,000-ppm group. Hydrcpic degenera-
ticn of the Xidney was seen in two males and two females o7 zhe

12,000-ppm group.

3ased on the reduced becdy weight gain, adverse erffect on °:2
efficiency, hematological and clinical chemistry values, increas
liver and kidrey weights, and xaicroscopic £findings, the =
observed-effect level (NCEL) is 4,000 ppm (110 ngskg/day:
sexes) and the lowest-chserved-effect-level (LOEL) is 12,009
{513 mg/kg/day--nales, 169 =g, kgs/day-—-females).

Classification: CORE Guideline.

A. MATE IS:

1. Test Compound: Reg. No. 150 732; description: colorless,

crystalline; batch Nos.: N32, used from studv initiation
until July 1985, and ¥N55, used from July 1985 until end ot
study: purity: 96.5% (batch No. N32), 97.4% (batch YNo.
N55) .




2. Test Animals: Species: dog; strain: beagle:; age: abou:z
6~9 months at initiation of the study: weight: at the
initiation of treatment, males--6.9-10.3 kg (mean = 3.~
kg), females--7.1-10.7 %g (mean = 8.9 Kg}: source: BASF.

:

1. Anjimal Assiqpment: Degs were taken from the in-house
breeding unit and acclimated to laboratory conditions for
3 to 4 weeks before initiation of treatment. They were
free from signs of disease and had been previcusly
vaccinated. The aninals were randomly assigned by =means
of a random-number generator to the test groups having
approximately equal mean body weight in the individual
groups as follows:

Cese in
Test Diet Number of Arninals
Group {teaj’ Males FTemales
1 Cantrel b] 5 3
2 Low (LDT) 1,380 5 3
3 Mid (MDT) 4, 200 6 3
4 High (HDT) 22,20¢ 5 3

Dose levels were selected on the basis cf a prev:
range-£finding study. In the range-firding szudy
degs/sexsgroup 2ach received the test mater:.a alis
diet for 4 weeks at dose concentrations of 0, 1,200, 3
9,000, and 27,0800 ppm. At 27,000 ppm, the ma:n fin
included reduced feed intake, marked loss c¢f kedy W
occasional voniting, reduced alkaline phosphatase ac
in the plasma, reduced absolute testes weight, and ch
interstitial glomerulonephritis. At 9,000 ppn,
alkaline phosphatase activity in the plasma was
No compound-induced changes occurred at 3,000 gom
1,000 pom. Based con these <findings, 12,000 opca
selected as the high dose; 4,000 ppm, and 1,00C ppm «
the cther doses selected for the 12-month study.
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Animals were housed singly in individual kennels
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floor space} with access to an outer kennel in animal =
with an automatic ventilation system and having

illumination periocd that corresponded to the natura:
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'&ay/niqht cycle, with artificial iights that additionally
could be switched on as needed during working hours.

Diet Preparation: Test substance formulations were freshly
prepared, usually at intervals of about 3 weeks. Premixes
ware prepared by adding the weighed test substance to a
small portion of the feed and thoroughly mixing by using
a spatula in a beaker. A premix was then adjusted to the
required concentration by mixing with an appropriate amount
of feed in a. laboratory mixer (GEBR.LSDIGE) for about 10
minutes. Before initiation of the study, after 3 and 6
months, and at the end of the study, dietary samples were
analyzed for content of active ingredient, contaminants,
and homogeneity. Two samnples of each dose were sent for
analysis at the beginning of the study and then at
intervals of approximately 3 months for analysis of test
substance formulations.

Results: The test substance was found to be stable at rcen
temperature over a periocd of 30 days. Analysis of batches
N32 (before initiation of the study) and NS5 (before 1its
use as of July 1985) revealed an active ingredient ccntent
of 96.5% and 97.4%, respectively. Analysis of the czure
test substance at the end of study showed a nean ac<ive
ingredient content of 100%. Table 1 sunmmarizes =ean
concentrations of test material in diets at varicus =ine
intervals during the study. Mean concentraticns (average
of two analytical values) for the dietary target wvalues
were as follows: 36.6% to 107.7% for the 1,309-ppm ZJcse
level, 87.15% to 110.1% for the {,000-ppn dose level, and
94.38% to 113.1% for the 12,000-ppm dose level. It was
stated that the test substance was hcmogeneously Zis-
tributed.

Focd and Water Ccpnsuzmptizsn: A ration c¢f "Il g Zie:z

given, consisting of 350 g powdered feed prepared

pellets (XLIBA laboratory diet "A'") that had been nade

a paste with 350 nL water in a fced bowl inmediately keicz
administration to each decg daily. Water was provided ag
libitum.

Statistics: Mean values and standard deviations wers
calculated for food consu=mption, body welght, tcdy welight
change, fcod efficiency, and test substance ir ake: zean
values and standard deviaticn (of the individual values)
W“ere calculated for fasted bedy weight and absolute arnd
relative organ welghts of the animals in each test grzup.
Statistical analysis was carried out using an analysis of
variance (ANOVA) followed by Dunnett’s test or a test by
Williams for the sinultaneous comparison of several dose
groups with a control group.




TABLE . Mean Concentrotions of Quinclarsc (Reg. Wo. 150 732) fed to Dogs®

Target
Test value Megn foncentration (pom) and % of Namingl »%t STuchy Weekg;
Growo (ppm) Q 3 [ 9 12
1 1,000 1,053 (105.3)" 1,077 ¢107.7) 1,016 {101.8) 1,019 (101.9) 858 (85.3)
2 4,000 4,180 (104.5) 4,606 (110.1) 4,107 (102.7)  &,277 (108.9) 3,386 (87.'S)
3 12,000 12,312 (102.46) 13,576 (113.1) 11,325 (%.38) 13,018 (108.5) 11,953 (9.5,

‘Data were extracted from study No. 88/0029, page $9.

:’Hmbers n parentheses are percentages.




i %y nee: A quality assurance statement was
attached with name (Dr. H. Fleiqg) and date (Dacember 4,
1987); however, a signature was not present. A GLP
Statement of Compliance was signed by Jack R. Graham and
dated February 21, 1989, stating that the study was
conducted in accordance with "“OECD Principles and Good
Laboratory Practice" (Paris, 1981).

Observations: Animals were inspected for overt signs of
toxicity at least twice daily on workdays: inspections for
moribund or dead animals were conducted twice daily from
Monday through Friday, and once a day on weekends and
holidays.

Results: There was one death during the l12-month study.
The animal, a male in the 12,000-ppm group, died spon-
tanecusly without having exhibited any previous clinical
signs. Necropsy showed that death was caused by a tracheal
obstruction.

No treatment-related signs of toxicity or clinical symptoms
were noted in the dogs treated with the test article. The
most common finding, thought not to be attributed =:c
treatment, was sporadic vomiting amcng single animals :n
the control and dosed groups. T« females (one cont
group, one l4,C00-ppm group) vomlited nearly daily thrcu
ocut the study. One male in the control group devel
demodicosis, for which it was <%treated. One nale in
4000-ppm group, from Cecemker 17, 1885, to Decenmber
1985, was very weak, showed akdominal or lateral posicz:
weakness of the rear limbs, relieving posture of the r
front limb, and a rise in bedy temperature, as well
diarrhea, but recovered by December 30, 1985. One dcg -
the 12,000-ppm group showed erythema of the entire venzri
surface and sparse fur.
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Body Wweiaht: Dogs were weighed before initiat
treatment and cnce eacn week thereafter.

o ..
ot .

Results: Table 2 summarizes nmean body weight data -
selected intervals. The mean body weights of dogs treaze:
at all dose levels tended to ke below those determined :::
the respective 3ale and female control groups. Significar:
decreases (p <0.0S5 at week 10 and p <0.01 from week 12 =.
the and of the study) were ncted in male dogs treated w:i:tn
12,090 ppm of test material.




TABLE Z. Mean Body Weight at Salacted Intervals in Dogs Fed
Quinclorac (Reg. No. 150 732)*
Dietary
vel Mean Bodv wejight (kg * S$.D.)} at Study Week:
{ppm) 0 1] 26 52
dales
0 8.3 £ 1.0 10.5 £ 0.6 11.3 £ 0.6 11.2 £ 0.7
1,000 §.7x1.2 9.5 1.3 10.7 £ 1.5 10.4 = L.
4,000 8.2 + 1.1 9.3 £+ 0.8 10.8 £ 0.9 10.0 £ 3.3
12,000 8.6 + 1.2 3.3 & 1. 3%x 9.0 £ 1.3% 8.3 2 1. 2w
females
Q 3.0 = 1.4 W.lx1e 10.8 * 1.4 Wwasl
1,000 990 =12 10.2 = 1.2 10.5 = 1.5 0 s 17
“ SGC 3320« RINE S S .7 s s Q3 =l
12,300 3.3 = 12 3 7 =93 3.3 £33 EEES -
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Mean body weight gains at selected intervals are summarized
in Table 3. Mean body walght gains were lower in all
treated groups relative to the controls. Statistically
significant (p <0.01) decreases werae observed from day 7
through study termination in both males and females
administered 12,000 ppm of test material. Significant
(p <0.05) decreases in body weight gains also were observed
sporadically at weeks 3 through 1] for males administered
1,000 ppm of the test material. During the 12-month study
period, the male and female dogs of the control group
gained waeight by an avecage of 2.3 (27%) and 2.0 kg (21%),
respectively. Male degs in the 12,000-ppm dose group lost
0.1 kg (-1%), whereas female dogs gaired only 0.1 kg (1%).

Food consumption and Compound Intake: Feed consumption was
measured daily. All animals were weighed once weekly.
Food efficiency was calculated for each test group at
weekly intervals on the basis of body weight changes and
the total amount of food consumed during the weekly
interval. Compound intake was' calculated weekly fcr
individual animals as ng/kg body weight/day based cn
nominal dose levels, body weights, and feed consumpticn.

Results: Throughcut the study, most animals consumed the
zotal amount af feed offered per day. Feod efficici..y data
are summarized in Table 4. Food efficiency for individual
intervals varied considerably within a group and ketween
separate groups. when evaluated over the entire duraticn
of the study, food efficiency was clearly less in male anrd
female dogs of the 12,000-ppm test group and was associated
Wwith the treatment-related adverse effect on body weight
change at this dose level. Food efficiency data for the
1000~ and $4000-ppa groups Were conmparable to the controls.
The mean test substance intake values for the 1000-, $300-,
and 12,C00C-ppm dcse .evel dJroups were Ji.1 = 3.3, 1i1.3
11.4, and 512.9 = 71.8 ng/kg body weight fer males and 34
= 5.9, '40.3 % 21.2, and 469.2 = 32.1 2g/kg bedy weight &
females, respectively.

(A RN

-
~

Ophthalmological Examinations: Ophthalmolegical examina-
tions were conducted for each dog prior to study :initia-

tion, after about 5 months, and at the end of the adnin:s-
tration period.

Results: One nale dog c¢f the high-dose group shecwed
cpacity of the cornea, as did cne control female deg,
toward the end of the study. These findings were con-
sidered incidental since they were not dose related and
were of low degrees of severity.

10 -




TABLE 3. Mean Body Weight Gain (kg =z $.D.) at Selected
Intervals in Dogs Fed Quinclorac (Reg. No. 150 732)°

Dietary
Level W e W 3
(ppm) 0-13 0-26 0-52
dales
0 1.7 = 0.6 2.5 * 0.8 2.3 £ 1.0
1,000 0.9 * 0.5* 2.0 £ 0.7 1.7 = 0.5
4,000 1.1 £ 0.5 2.1 + 0.8 1.3 = 1.1
12,000 0.2 = 0.7%x 0.4 £ Q0.7=2* =0.1 = 0.7*x
Females
0 1.2 2 0.4 1.8 = 0.4 2.3 = 0.5
1,000 1.1 = 0.5 1.5 = 0.8 1.4 = 0.2
4,000 1.1 0.2 1.9 £ 0.3 1.5 = 0.3
12,000 ~0.3 = 0.6%%* Q0.3 % J.5%** 0.L = 9.8%~

‘Data were extracted fron
179.

n

199

*Significantly 2ifferent

**Significantly different

study YNo. 88,0029, pages 165 thrcugh

Zrem centrol value at p <

(&)
.

(%)
(Y]

frem control value at p ~0.01.




TABLE 4. Mean Food Effic.iancy at Selected Intervals in Dogs Fed Quinclsrac
(Reg. No. 150 732)*

Jietary
Lavel Food Efficiency &5 Study Weeks®:
(ppm) 1= 12-16 28-32 48-52 1-52

Yalas

(¢
—
<
t,
g
P
.
—
o]
.
—
<
,
<

1000

«000 5.1 T -1.0 -3.1 Y

“2.300 R .10 2.9 0.3 )

22.2ed cw 3 A 2 L3 -2
*2acta vere extrac:ied from Study No 3§ 019, and 131
*Food eificiercwy was calceulated using the s <0
Iw,— = Mean bedy deighi ot Zav X - I3t in o<z
3%, = Mean body weight on dav x :in Xg)
7. - Mean facd consumpzion Jrom davs J o 1T, 13 To 35, 36 o 3%, ez: in
®g), 2ivided by I o accoun:t Zor water added to the drv Zleed

r*3e¢cause of holidaw, in weeks -6-.0, 33 | 7as zean body weight on dav x - 27,
and in weeks «0-44, 3W . was 2ean bodv weight on day x + 23.




5. tolo inica i : Blood sanmples ware
collected from all dogs via the vena cephalica i 3
1 week prior to study initiation and about 13, 26, and 52
weeks after initiation of the study for determination of
hematological clinical chemistry values. The CHECKED (X)
parapeters were examined:
a. emato :

X Hematocrit (HcT)! X Leukocyte differential count

X Hemoglecbin (HGB)! X Mean corpuscular HGB (MCE)

X Leukocyte count (WBC)’ X Mean corpuscular HGB concen-

X Erythrocyte count (RBC)! tration (MCHC)

X Platelet count! X Mean corpuscular volume (MCV)

X Reticulocyte count (RETIC) Coagulation:thromboplastin
Red cell morphology time (PT)

Differential blood count

»

Results: Table 5 summarizes selected hematology data at
specific study periods for degs fed quinclorac (Reg. So.
150 732) for 12 months. Several treatment-related changes
in hematology values were noted. In both male and female

dogs fed 12,000 ppm of test material, there were

$Zg-

nificant (p <0.01) reductions in hemoglocbin concentratiosn,
erythrocyte count, hematocrit, mean corpuscular hemoglccir

L2

{(MCB) values, and mean corpuscular volume {MCV). oT

. females receiving 4000 ppm, hemoglobin concentratiz=n

erythrocyte counts, and hematocrit values were &als:
significantly reduced (p <0.05), but only at %the 26-w=2x
interval; one male receiving 4000 ppm had decreases in I3
RBC, and HCT at 52 weeks but the group mean value was -
significantly lower than in controls. There were

chances in the 1000- and 4000-ppm groups that could ==
clearly attributed to the administration of test substance

The study aut’ or attributed the anemic process, . -=.
reduced hemog.obin concentrations, MCH values,
diminished mean cell volume, to a disturbed synthesis

heme and hemoglobin.

'Recommended by Subdivision F (November 1384) Guidelines.
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Selgscted Hematology Data (Kesn ¢ S.E.) 1n Dogs Fed Quinclorac (Reg. Wo. 150 732)

TABLE 5.

Mean V.

52

2

Ferales

13

52

Males
2%

13

Parameter/
ODietary Level

H

32

9.78 ¢ I.43
I.

10.25 ¢ 1..26

8.78 2

10.23 » 2.3%

Ters

4,000
12,000

"

(]

Nemat

IR
R
o MOy
LT B S

OO MNnO

. b s
oo
“ oM
— Py

0.42 2 0.0""

e .
coQ

5559
e b e
cooo
“ o Ho
N -
IR I
v e e s
cooo

1,000
4,000
12,000

todin Con

the

Mean H

f

te

2
v ~n
1.3

7t 2.2

$.50 2
-7
1.8 2
1.3 ¢

1.47 £ 0.02
1.67 2 0.07
1.40 £ 0.01~

1.48 20 0%

1.39 ¢ G.02**

1.483 ¢ 0.01
1.47 2 0.02
1.46 2 0.02

]
1,000

12,000

Mean Corpuscular

fL

Yolume

"o
. :
e e

A
S ANL BN
“Hot e M
qAren
TRPR

4
1594
[~
“H NN ou
soEgn
782
~R%%

[
21%8
25§
000 -
M M MM

RS

3

RESS

L
o0
RYRR
2L2%3

[
~ .Ut
NERR
IR
[ = -
M ounN
[T 3 A - B v

69.T ¢ 9.47
59.8 ¢+ 0.58
69.3 ¢ 0.54
67.3 2 0.55**

1,060
4,000
12,000

*Significantly different from control vsiue at p <0.0S.

*=Significantly different from control value st p <0.01.
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Calcium Albumin!

Chloride! Albumin/globulin ratic
Magnesium! Blood creatinine!
Phosphorus! Blood urea aitrogen’
Potagsium' Cholesterol!

Sodium! Globulins -

Total bilirubin!
Direct bilirubin
Total protein!
Triglycerides

Enzypes
Alkaline phosphatase (ALP)
Cholinesterase

X
X
X
X
X “~lucose!
X
X
Creatine phosphokinase! X
X
X

Lactic acid dshydrogenase Urea

Serum alanine aminotransferase Partial thromboplastin
(sepT)! time :

Serum aspartate aminotransferase
(sGoT)!

Gamma glutamyltransferase (GGT)

: Selected clinical chemistry data are summarizecd
in Table 6. Following administration of 12,000 ppm of test
substance, decreases in creatinine, urea, total protein,
albumin, calcium, triglycerides, total bilirubin, alkaline
phosphatase, and glutamate pyruvate transaminase (SGPT)
values were noted in the plasma of both sexes. Significant
(p <0.01) changes were noted only for creatinine, calcium,
and albumin. At the 4000-ppm level, a decrease inx
creatinine, urea, and protein values was noted in :toth
sexes, whereas there was a decrease in the calcium level
value in females and a reduction in alkaline phosphatase
activity in males. Changes in other parameters were
considered inciderical. There were no changes in the iS00-
ppm group that could be related to treatment.

Crinalysis: Individual wurine samples were collected
overnight from all dogs 1 week prior to initiation of the
study and about 13, 26, and 52 weeks after beginning
administration of test compound. The CHECKED (X) para-
meters were exanmined:

Appearance! X Glucose!
X Volunme! X FKetones
X Specific gravity! X Bilirubin!
X pH X Bloed'
X Sediment (microscopic)! Nitrate
X Protein! X Urobilinogen
X Nitrite

tRecommended by Subdivisicon F (November 1984) Guidelines.
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selocted Clinical Chemistry Data (Mean t Standard Error) (n Dogs Fed Quinclorac (Reg. No. 150 732)

TABLE 6.

Parsmeter/

Mean Value (3 Stendard Error) fn Oogs fed Reg. Ma. 150 732

Matep

Dietary

Femoloy

Level

(ppm)

52

26

13

52

26

13

2.20 £ 0.35 2.44 £ 0.22
3.59 ¢ 1.48 2.39 2 0.5 Iy

1.46 2 0.59

3.29 2 0.35
2.98 2 0.34

2.86 2 0.&1
2.29 ¢ 0.36

2.49 2 0.30
2.71 ¢ 0.24

3.55 ¢ 0.52
3.74 £ 0.39

0
1000

3.16 2 0.52 1.95 2 0.41

2.44 £ 0.29

3.17 2 0.38
2.93 2 0.13

1.25 ¢ 0,25*
1.18 + 0.33

1.72 1 0.24

2.09 s 0.30*
2.40 & 0.48

1.48 ¢ 0.12**

1.21 3 0.22*

1.22 2 0.26°

3.12 £ 0.5

12,000

80.32 2 3.78
61,41 s 1.87**

74.58 & 3.00*

79.15 2 2.38*

86.44 £ 1.80 85.52 ¢+ 3.04

76.00 2 2.87°
65.77 ¢ 2.52**

81.15 2 3.51
71.60 2 1.82°*

84.09 1 2.87

- 85.45 & 3.67
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*Significantly different from control vatue at p <0.05.

sesignificantly different from control valua at p <0.01.
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X

: No effects of treatment with quinclorac (Reg.
No. 150 732) on urinalysis parameters were seen.

necropsy and gross pathological examination.
(X) tissues were collected and fixed.

: All surviving animzls that were
sacrificed on schedule and the single male that died
spontaneously during the study were subijact to complete

(XX) organs were weighed:

Rigestive Systenm
Tongue
Salivary
Esophagus
Stomach!
Duodenum!
Jejvnum!
Ileum!
Cecun'
Colon!
Rectum
Liver! XX
Gallbladder! X
Pancreas' XX

?lands'

RPN XK

Resgi;g%orv XX
Trachea X
Lung!

Results:
Qrgan Weights:

a.

for liver, kidney, brain, adrenals, and thyroids.

Aortai

Heart!
Bone marrow!
Lymph nodes!
Spleen
Thymus

U&gnig_al
Kidneys

Urinary bladder!
Testes
Epididymides
Prostate
Seminal vesicle
ovaries

Uterus

X

M X KX

xR K

In addition,

The CHECKED
the

Neurologic
Brain
Peripheral nerve
(sciatic nerve)’
Spinal cord
(3 levels)
Pituitary'
Eyes
(optic nerve)'

GlangglaF
Adrenals

Lacrimal gland
Mammary ?land’
Thyroids
Parathyroids’

Harderian glands

Other

Bone (sternunm and
femur) '

Skeletal muscle’

Skin

All gross lesions
and masses

Table 7 presents mean organ weight data

The

absolute liver weight of female dogs in the 12,000-ppm

group was

statistically
increased by about 31%.

17

significantly
Absoclute liver weight in males

{p <0.01)

'Recommended by Subdivision F (November 1984) Guidelines.



TABLE 7.

Mean Organ Weights (g £ $.D.) and Mean
(3 + S.D.) in Dogs Fed Quinclorac {Reg.

Organ-to-Body Weight Ratios
No. 150 732)*

Dietary
Level . Males Femsles
(ppm) g (3)° g Y
Liver
[} 365 £ 70 3.26 £ 0.49 36C * 63 3.32 £ Q.48
1.00C 383 + 72 1.69 £ 0.67 412 * 72 3.99 * 0.62%
4,000 350 + 41 3.52 £ 0.57 4G3 + 39 3.96 * 0.41%
12,600 406 * 42 «.90 = 0.28%* 473 + 60x* 5.22 % 0.50%*
Kidnev
0 52.3 + 4.6 0.47 + 0.05 52.5 % 7.8 0.49 = 0.06
1,000 51.6 * 3.2 0.50 £ 0.05 34.2 £ 6.3 0.53.2£ 0.7
4,000 56.5 + 8.3 0.56 + 0.05* 55.6 £ 5.0 0.55 % 0.uS
12,000 60.1 * 6.9 9.73 + 0.06%* 60.3 £ 6.1 0.56 % Q.04
Brain
0 80.5 £ 4.1 3.72 £ 0.Cs 75.3 6.8 .70 £ 0.5
1,000 8.7 £ 2.8 0.76 £ 0.08 77.3 £ 6.0 0.76 = 0.10
4,000 80.9 £+ 4.1 0.31 £ 0.08 76.5 2 2.7 0.76 = 0.19
12,000 84.6 * 4.4 1.0 £ 0.12%* 7.0 £ 4.5 0.32 = Q.¢3~
Adrenals
0 1.08 £ 0.14 0.00%7 * 0.0007 1.26 £ 0.31 0.0116 = Q 2:n
1,000 1.07 =+ 0.18 0.0103 £ 0.001¢ i.31 + 0.27 0.0148 = 0. 2¢
4,000 1.14 + 0.22 0.01is = 0.0027 1.49 £ 0.31 0.0148 = 0 X .-
12,000 1.11 £ 0.13 0.0135 £ 0.0021%* 1.34 £ 0.13 0.0148 * Q .
Thvroid
o} 0.83 +0.24 0.0074 * 0.002 0.86 £ 0.24 0.8078 = 3
1,000 - 0.86 + 0.15 0.0282 * 0.001 1.02 £ 0.28 0.0097 = ¢ .-
4,000 0.84 + 0,17 0.0084 + 0.002 0.88 £ 0.23 0.0085 = O .
12,000 0.85 + 0.15 0.0103 + 0.932* 1.11 £ 0.21 2.0123 = J -

'Data were axtracted from study No. 88,/0029,

“Percentage of body weights.

*Significantly different from control value at p <0.05.

**Significantly different from control value at p <0.01.
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of this group increased about 11%, but were not gtatis-
tically significant. Relative (to body weight) liver
weight of males and females cf the 12,000-ppm group
also were significantly increasaed (approximately 50%
for males and S7% for females). There were nc
histopathologic correlates to the liver weight gains.
Relative 1iver weights were also significantly
{(p <G.0S) increased in females of the 100G~ and 4000~
ppm groups.

Kidney weights tended to be increased at 4,000 ppm and
12,000 ppm in a dose-related manner, but the increases
were not statistically significant; at the 12,000-~ppm
dose the weights were about 15% greater than in the
controls. The relative kidney weights of male and
female dogs in the 12,000-ppm test group were sig-
nificantly (p <«0.01) increased (by about 55% -in males
and 35% in females). Relative kidney weight also was
significantly (p <0.01) increased by about 9% in
females of the 4000-ppm group.

Statistically significant (p <0.01 or 0.05) increases
in relative brain, adrenals, and thyrcid weights were
obhserved in animals treated with 12,000 ppm of test
material; hcwever, the absolute weights ware comparable
in the control and dosed groups. The author did not
consider the changes to be of biological importance.

Gross Pathelogy: Gross patheclogy examination revealed
only incidental spontaneous findings, including the
following: two dogs with small prostrate; lungs that
were dark red or had dark red areas in seven daogs: two
dogs with sparse hair or reddened skin: and in the dcg
that died, a trachea obstructed by clumps of food.

Microscopic Pathology: Table 8 summarizes the
incidence of frequencly occurring nonneoplastic lesions
in dogs fed quinclorac (Reg. No. 150 732) for 12
months. Histopathological findings in the liver were
limited to an increase in focal moncnuclear infiltrates
in the 12,000-ppm animals. Single cell necrosis was
also seen in two dogs of this test group. Hydraplc
degeneration of the kidney was seen in two male andg
female dogs of the 12,000-ppm group. These changes
ware considered to be treatment related. The other
histopathologic findings were of the type and frequency
anticipated in this age and breed of dog. No neo-
plastic lesions were observed.
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effacts. Sirilarly, decreases in SGPT and SGOT in 12,000-ppm
malaes and females at 52 weeks and 12,000 ppm females at 52
waeks are not an indication of a toxic effect. Bilirubin tends
to Increase with a decrease in food consumption and food
afficiency or with hemolytic anemia; hence, decreases in
bilirubin are not of toxicologdic importance but may indicate
that anemia is not of the hemolytic type. The above findings
indicate no aeffect of major importance; since thera were no
histologic correlates to the clinical chemical changes, they
are of doubtful importance.

The reviewers agree with the study author that the clinical
chemistry findings were caused by the adverse effect on food
efficiency, since most of the parameters affected are de-
pendent, more or less, on the nutritional state of the animal.
Animals in the 12,000-ppm group were in a poorer state of
health than those of the other groups, as evidenced by their
significantly reduced body weight gains.

Significant increases in absolute (p <0.01 for females) and
relative liver weights (p <0.01 for both males and females)
waere ohserved at 12,000 ppm. Relative liver weights also were
significantly increased (p <0.08) in females of the 4000- and
1000-ppm groups. Correlating histopathologic changes in the
liver were lacking. Findings in the liver were limited to an
increase in focal mononuclear infiltration and to single cell
necrosis in two dogs in the 12,000 ppm group. The =mean
absolute kidney weights increased 15% above controls in ferales
and males receiving 12,000 ppm and § to 8% at 4000 ppm, but the
increases at both doses were not statist ' zally significanct.
An apparent dose-related trend for an increase in kidney-=:z-
body weight ratios was seen in both sexes and there was 2
marked and significant increase at the highest dose. The
effect at the 12,000 ppm may correlate with the hydrzco::
degeneration of the kidney seen in two males and two feanma.es
at this dose.

The reviewers conclude that based on the reduced body we:.ghts
and body weight gains, adverse effect on foocd efficiency.
hematological and clinical chemistry values, increased l.ver
and kidney weights, and hydropic degeneration in the kidney :n
both sexes receiving 12,000 ppm. The no-observed-effect leve:
(NOEL) is 4,000 ppm and the lowest-observed-effect level (ILCEL.
is 12,000 ppmn.
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The following range-finding study was examined and
conclusions drawn. A DER will not be completed for the study.

Title: Report on the 5Study of the Toxicity of Req. No. 130 "’
in Beagle Dogs After 4 Week Administration in the Diet
(BASF 385/0234:; 11/18/83) -~ MRID 3410635-20

summary - Dogs wwere fed 929, 1000, 3000, 9000 and 27000
ppm of Reg. No. 150 732 in the diet for 4 weeks. At
9000 ppm there was a decrease in alkaline phosphatase.
At 27C00 ppm there was decreased food consumption and
body weight, vomiting, decrease in alkaline
phosphatase, chronic focal or multifocal interstitial
nephritis, decreased testes weight, focal dilation of
kidney tubules with flattening of the epithelium and
fatty degeneration of the glomeruli.

NOEL = 3000 ppm (75 mg/kg/day)

LEL = 9000 ppm (225 mg/kg/day)
Core - Supplementary
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DATA EVALUATION RECORD

GUIZILINE §_33-2

STUDY TYPE: Oncogenicity feeding study in mice.

MRID NUMBER: 410633-23.

TEST MATERIAL: Quinclorac (Reg. No. 150 732).

SYNONYMS: BASF 514 CJH; 3,7-dichloro-8-quinolinecartoxylic acid.

STUDY NUMBER: 30S0282/8520: BASF§ 88/5114.

N

PONSOR: BASF Cecrporation, Chemicals Division, Agriculzural
hemicals, Parsippany, NJ 07054.

2]

TESTING FACILITY: BASF Aktiengesellschaft, Zepartment c
Toxicology, D-6700 LuZwigshafen/Rhein, Federal Republiz of Gerzany

TITLE OF REPORT: =study of the Potential Carcinog nic Effect’ c=

-~

Quinclorac (Reqg. No. 150 732) in Mice--Dietary Adnizistraticn fcr
78 Weeks.

AUTHOR: Schilling, K.

REPORT ISSUED: September 14, 1988.




CONCLUSICNS: Quinclorac was fed tc male and female B6C3Fl/CrlBr
mice at dietary levels of 0, 250, 1300, 4000, or 80Q0 ppm for 6
months or 78 weeks. At the end of .3 weeks, body weights in males
and females receiving 8000 ppm vwere significantly lower than
controls by 9.6% and 7.4%, respectively. Body weights in males and
fezales receiving 1000, 40060, or 38000 ppm for 78 weeks were
significantly lower than controls (7.9 to 15.9% for males; 14.3 tc
17.9% for females). Treatment-related body weight reductions
cozpared with controls were also noted in satellite males and
ferales receiving 4000 or 8000 ppr Zor 6§ months. Absolute liver
weights were significantly reduce2 in male and female nmice
receiving 8000 ppm for 78 weeks, but there was no effect on liver-
to-body weight ratio. Absolute kiZney weights were decreased in
males receiving 1000, 4000, or 800C ppm and in females receiving
4000 or 8000 ppm for 78 weeks. Relative kidney weights were
decreased in males receiving 1000, 4200, or 8000 ppm for 78 weeks.
Dose~related increases in relative train weights were seen in males
and females treated orally with quinclorac for 78 weeks. Absolute
liver weights were also reduced in r2les receiving 4000 or 8000 cpm
for 6 months, while absolute kidne, weights were reduced in all
treated males. A slight decrease :i: hematocrit values was noted
in males and females receiving 800. ppm for 6 months, but not 78
weeks. Effects on other hematolocical parameters were not of
bioleogical significance. There were no lincreases in neoplastic
findings related to dosing with Quinmclorac. There was no effect
of dosing on mortality, food consurxction, or clinical signs.

The LOEL is 1000 ppm based on effects on body weight. The NOEL is
250 ppm. A maximum tolerated dose MTD) was approached based on
decreased bady weights in males and females receiving 8000 ppm.

Classification:™ This study satis?ies the requirements <nsr an
oncogenicity study (83-2) in the mcuse.

* CC.‘Q ‘Gl_:clo\sJ

A. MATERIALS:

1. Test Compound: Quinclorac Z=2g. No. 150 732} ; descripticn:
colorless crystals; batch 2nd purity:
Batch No. Purity (%)
III N55 97.38
III 2N57%* 98.29

*This batch was fed to the animals from the third week in March
1986 onward. The study was initiated in September 1985.

},J-
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2. Test Animals: Speclies: Mouse; strain; B6C3IF1l/CrlBr; ace:
43-44 days (main study), 40 days (supplementary study):
waight: =males--19.0 to 23.0 g (main study), 19.7 to 24.5
(supplementary study), females--16.0 to 20.0 g (main study)
and 16.8 tc 20.4 g (supplementary study):; source: Charles
River Breecding Llaboratory, Wilmington, MA.

B. STUDY DESIGHN:

1. Animal Assignment: Animals were acclimated to laboratory
conditions for 4 to 5 days (main study) or 8 days (supple-
mentary study) and were randomly assigned to the following
test groups on the basis of their weights:

Main Study Supolenentyry $tudy
Satelinte Satellite
Dose in wain Group Group® wain Geoup Growp®

Test Dier {78 weeks) {6 _mooths) (78 weeks) __ (6 wonths)
Group {ppm) yies females Males females Hales fomales Males Fomies

1 2 58 $0 10 10 50 53 10 10

2 50° - - . 59 sa 10 10

3 1000 5¢ 50 10 o] .. .- e .

4 4000 5C S0 10 10 . .

S 8000 5G 50 10 10 - ..

the use of satetlite groos was intended to determine the overall toxicity of the test substance, such 2s
its ef’ect on hematolog'za. arad clinical chemistry parameters, clinical examinations, and pathology.

5'rhe dose of 250 ppa was acm ~istered 10 mice !n A supplementary sty to determine a no-effect (evel delow
1060 ppm. The supplemer-ary study was 'nittated about 15 months after the wawn studty.

Dose levels were selected on the basis of the results of
previous =cxicity studies in mice and rats. These studies
were not available for review. In a 28-day study, mice
were adrinistered 1,000, 4,000, 8,000, or 16,000 ppm test
substance in the diet. No effects were seen at doses up
to 800C pp=. A loss in body weight was observed in mice
receiving 16,000 ppm. Pathology revealed that the absolute
kidney weights were decreased in both sexes and the
absolute liver weights were increased in the male aninmals
at the high dose. In a 90-day study, rats were admini-
stered 1,000, 4,000, or 12,000 ppm. Body weight and fcod
consunption were reduced at the highest dose in both sexes.
The serum activity of glutamic-oxaloacetic transaminase and
glutamic-pyruvic transaminase was increased in males
receiving 12,000 ppm; hemoglobin, hematocrit, mean corpus-
cular hemoglobin were reduced in females receiving 12,000
ppm. In previous range-finding studies, body weight and
food consumption were reduced at 15,000 and 30,000 ppm in
both sexes and several.clinical chemistry parameters were
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affected: nephropathy was observed in both sexes at 15,00¢
and 30,000 ppm, and clouldy swelling of hepatocytes was
observed in 30,000-ppm males and females.

In the chronic mouse study, 8000 ppm was selected as the
highest dose level, since it was expected that there woull
be marginal signs of toxicity with this dose, but no effec:
on the normal lifespan. A dose of 1000 ppm was initially
chosen as the lowest dose level, but a subsequent dose cf
250 ppm was tested in a supplementary study to establisx
a no-effect level.

In the present study, mice were housed singly in cages in
a room with temperature and humidity controls set at 20-
24°C and 30-70%, respectively, and with a 12-hour
light/dark cycle. . ’

: The test substance was thoroughly mixed
with a small portion of the feed, and subsequently mixed
using a Bosch mixer. This premix was then adjusted to the
required concentration by adding the appropriate amount cf
feed and was mixed in a laboratory mixer for about 10
“inutes. Diets containing quinclorac were prepared at
least once monthly. The stability of the test substance
in the diet for a period of 30 days and homogeneity were
verified in this and previous studies. Concentrations of
the test substances in diets were analyzed at 3-month in-
tervals.

Results. Analysis of diets at levels of 100, 300, 400,
1,600, 5,000, 6,400, 3.000 and 30,000 ppm indicated
homogeneity from 76.2 <t= 118% of the target level.
However, values were gerez-ally within 10% of the nominal
values. Previous data shcwed that the test compound was
stable in the diet over =2 period of 30 days. Table :
summarizes data on nomir2l and analyzed dietary levels cf
quinclorac. Values for test coapound were generally iz
agreement with nominal values. The percentage deviatic:
from nominal values, delermined at the beginning of the
study and then at three-z-:znthly intervals, were =-2.8% tc
4.4%, -5.8% to 10.5%, -:Z.:% to 16.8%, 0.79% to 5.8%, ani
-8.6% to 8.9% at dose levels of 250, 1,000, 4,000, 8,000,
§1d 12,000 ppm, respectively.

Food and Water Consumptior: Animals received food (ground
Kliba 343 rat/mouse/hamster "A™ maintenance diet) and water

ad libjtum.

Statistics: In the statistical evaluation of the study,
means and standard deviation of data on food consumption,
body weight, compound :ntake, food efficiency, and.
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TABLE 1. Dietary Levels of Quinclerac

Nominal
Level Analyzed Level
(ppm) (ppm) (razge)

250 252.0 * 12.7 243.0 - 261.0
1,000 1026.9 * 52.7 942.% - 1105.0
4,000 4120.6 * 266.1 3888.5 ~ 4672.0
8,000 8188.5 * 208.2 8063.5 - 8465.0
12,000 12006.9 * 734.9 10971.0 - 13070.0
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hematology were calculated for the animals in each test
group. Body weight ani hematology (excepting the differ-
ential blood count) were examined for statistical siz-
nificance of variance {(ANOVA) followed by Dunnett’s tes=z.

For the evaluation of histopathological findings (including
tumors), Fisher’s exact probability test with the exazt
test for trend was applied to the data of all groups, even
though only lungs, livers, and kidneys of all low- and ziz-
dose mice were evaluated histopathclogically. Therefcre,
only those statistical deviations with possible bioleogical
relevance were confirmed by a modified Kruskal-Wallis rank
test.

5. Quality Assurance: A quality assurance statement wvwas
signed and dated September 14, 1988, An updated GLP
compliance statement was also present.

C. METHODS AND S:
1. Observations: The arnizals were examined daily for any

[ S]

evident signs of toxicity. In addition to the general
daily observation, each animal was subjected once a veek
to clinical examination, including palpation for tisste
masses. Any abnormalities and changes were recorded fcor
each animal. A check vas made at least once daily for a=zy
dead or moribund animals.

Results: No clinical sicns attributable to treatment wvere
observed during the study period. The mortality of tkre
animals was not affected by the administration cf
quinclorac. Survival rates at 78 weeks were 98 to 100% in
the male groups and 94 to 100% in the female groups in tre
main study. 1In the surrlementary study, 78-week survival
was between 90 and 93% in all groups. The number c<f
animals that were prezaturely sacrificed in a morikunid
state was about the saz=z= in the control and test grougs.

Body Weight: Mice were weilghed once a week during the
first 14 weeks and every 4 weeks throughout the remainrder
of the test period. The body weight for the randomizaticn
of the animals was determined one day prior to the start
of the administration pericd.

Results: Table 2 sumrarizes data on mean body weights cf
mice in the main study at selected intervals. A dcse-
related significant body weight reduction compared with the
control was observed in all dose groups. Mean body weights
were significantly (p <C.0l) lower than controls in maies
and females receiving 4200 and 8000 ppm at all evaluated
intervals up to and including week 78. At terminatior,
mean body weights in males receiving 4000 and 8000 ppm were
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13.5% and 15.9% lower (p <£0.01) than controls, respect-
ively:; in females receiving the same doses, the body
waights were 15.2% and 17.9% lower than controls, respec:z-
ively. Mean body weights were significantly (p <C.01)
lower than controls in males receiving 1000 ppm between
weeks 50 and 78, whereas mean body weights of fenales
receiving this dose were significantly lowar than controls
between weeks 30 and 78. At termination, mean body weishts
in males and females receiving 1000 ppm were 7.9% and 14.3%
lower (p £0.01) than controls, respectively.

In the 6-month satellite groups (10/sex/group), >ody
weights were similar to those in the main group but the de-
creases were not significant in females receiving 1003 or
4000 ppm. A significant body weight reduction conpared
with controls was also noted in males and females receiving
4000 or BO0O ppm for 6 months, and in females receiving
8000 ppm. Mean body weights were significantly (p <0.01)
lower than controls in males receiving 8000 ppm (7.7 to
16.1% lower) between weeks 6 and 26, while mean bDbody
weights were 4.4 to 8.8% lower {p <0.01) in fexales
receiving this dose between weeks 2 and 12. Mean body
weights were also significantly (p <0.0l1) lower (8.6 to
14.5%) than controls in males receiving 4000 ppm between
weeks 9 and 26. Significant reductions in bedy weights (up
to 9%) occurred sporadically in low-dose males. Fexale
mice receiving 1000 or 4000 ppm showed no differences in
body weight when compared with the controls.

Male and female mice receiving 250 ppm for 6 months cr ~3
weeks (supplementary study) did not show any remarkable
differences in body weight when compared with the conzircl
groups.

Food Consumption and Compound Intake: Food consumptic: cf
nale and female mice was determined once a week, incluZing
week 14 of administration, and from then onward evezy 3
weekKs.

Results: Throughout the study period, and in both the =ain
and supplementary studies, the male and female animals of
all dose groups did not show any remarkable differe=zces
compared with the control animals with regard to the amount
of food consumed daily. Variations, which occurzred
sporadically in certain test groups, were not considered
treatment-related by the study author but ratkter a
reflection of sporadic spilling of food.

Ophthalmologjcal Examinations: Ophthalmolcgical exanmi-
nations were not performed.

10
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5.

MR AR AR

Hezatoleogy and ¢linical Chemistry: Blood was collected at
6 months (satellite groups) and 18 months (main groups)
froz the retroorbital venous plexus of fasted animals or
after decapitation. The hematological examinations were
carried out in the first 10 surviving animals per test
group and sex at the end of the administration period.
Additionally, blood smears for differential blcod count
were prepared from animals in the main study, from those
sacrificed intercurrently, and at the end of the admini-
stration period from all the surviving animals. Only the
control and highest dose groups were evaluated in the main
study. The smears of the intermediate dose groups wera not
evaluated, since >_.sessment of the differential blood
counts of the control and the highest dose groups did not
reveal any deviations attributable to the test substance
administered. At termination of the supplementary study,
blecod smears were alsco obtained and evaluated from all
surviving animals. Furthermore, blood smears were prepared
ar? evaluated from animals killed in the moribund state
during the study. The CHECKED (X) parameters were
exa=ined:

a. Hematology:

Herzatocrit (HCT)' X Leukocyte differential count
Heroglobin (HGB)! Mean corpuscular HGB (MCH)
Leukocyte count (WBC)' X Mean corpuscular HGB concen-
Erythrocyte count (RBC)' tration (MCHC)
Platelet count! X Mean corpuscular volume (HMCV)
Reticulocyte count (RETIC) Coagulation:thromboplastin
Red cell morphology . time (PT)

X Mean hemoglobin content per

erythrocyte

X White cell morphology

Results: A marginal decrease in hematocrit values in both
sexes (satellite groups) receiving 8000 ppm for 6 months
was noted. In contrast to the satelliite groups, no
irpairment of the hematocrit values in either sex could be
detected in the main group in the wmain study.
Consequently, the slight decrease in hematocrit values in
the high-dose animals of the satellite group (main study)
was considered by the study author to be incidental. Other
hematological changes in both satellite and main groups in
the main study were considered by the study author to be
of little or no biological importance. The administration
of 250 ppm to male and female mice over a period of 78
weeks caused no changes attributable to the test substance
adninistered.

'Recommended by Subdivision F (November 1984) Guidelines.
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b.
not examined.

Urinalvsig:

ath
sacrificed cn schedule were subjected tc gross

wera

~linical Chemissry:

Clinical chemistry parameters wera

Uriralyses were not performed.

¢t All animals that died and that

pathological exani=ation, and the CHECKED (X) tissues were
collected for histo“)igical examination.
(XX) organs were weighed:

Di ive Sys!
Tongue
Salivary
Esophagus
Stomach!
Duodenum!
Jejunum!
Ileum!
Cecun’
colon'
Rectun
Liver!
Gallbladder!
Pancreas'

?1ands’

b a o oW W

Respirato
Trachea’
Lung!

K?QN;‘><QP<§

All tissues of ccorn=

or were sacrificed

%mj@u&mm

orta

Heart!

Bone marrow!
Lymph nodes!
Spleen
Thymus

Urogenital
Kidneys

Urinary bladder’
Testes
Epididymides
Prostate
Seminal vesicle
Ovaries

Uterus

XX

W X

XX

o~

E .

In addition, the

Brain
Peripheral nerve
(sciatic nerve)!
Spinal coxd
(3 levels)
Pituitary’
Eyes
(optic rerve)'’

Glandular
Adrenals’
Lacrimal gland .
Mammary gland’
Thyroids
Parathyrcids'
Harderian glands

Other
Bane (stezmun and

femur)’
Skeletal =uscle’
Skin
All gross lesicns
and masses

rol and high-dose groups were examined
for animals sacrificed by design, and for the few that died

moribund.

study receiving 1000 ppm or 4000 ppm,

liver,

gallbladder
histopathologically

N
-

and

kidneys
No histopathology was perfozmed on

the animals in the supplementary study.

12

were

For all animals of the ma:in

only the lungs,
evaluated

'‘Recommended by Subdivisiom F (November 1984) Guidelines.




Results:

a.

Organ Wejghts: A statistically significant (p <0.0S
for males; p <0.01 for ferales) decrease in absolute
liver weights was noted in amales (14.8%) and females
{11.6%) receiving 8000 ppzm for 78 weeks; absolute brain
weight was significantly (p <J.05) decreased in males
(1.4%) receiving 8000 ppmn fc-r 78 weeks. Absolute
kidney weights were significantly decreased (p <0.01)
in males receiving 1000, 4009, and 8000 ppm, and in
females raceiving 4000 and 8000 ppn for 78 weeks. The
absolute kidney weights were reduced by 16.1% and 7.2%
in males and females receiving 8000 ppm, respectively.
The organ weight reductions were attributed by the
study author to a concurrent decrease in body weight
in these animals. However, the study author did not
provide data on organ-to-body weight ratios to support
this conclusion. On the basis of the reviewers’ calcu-
lations (results presented in Table 3}, a dose-related
decrease in kidney-to-body weight ratio was szen in

males receiving 1000, 4C0C, and 8000 ppm. A
significant (p <0.01) increase in kidney-to-body weight
was seen in all dosed fercale groups. Although the

decrease reached statistical significance (p <0.01) in
high-dose males, the decreese was marginal ({8%). In
addition, a statistically siznificant (p <0.0l1) and
dose-related increase in train-to-body weight ratio was
noted in males and females. Brain-to-~body weight
ratios were increased by 16.3% and 18.7% in high-dose
males and females, respectively. There was no
significant effect of quinclorac on liver-to-body
weight ratics 1in either zales or females. The
toxicological significance <=f these organ weight
changes is not clear, sirce there was a lack of
corresponding histological czanges in these organs.
A statistically significar:z (p <0.0l1} decrease in
absolute liver weights was also noted in males
receiving 4000 or 8000 ppz for 6 months; absolute
kidney weight was significantly {p <0.0l) decreased in
males receiving 1000, 4000, c= 8000 ppm for 6 months.
Likewise, the organ weight reductions in males were not
regarded by the study authcr to be treatment-related
because of a concurrent decrease of mean body weight
in these males. Once more, data on relative organ
weights were not provided by the study author. In the
supplementary study, the adainistration of 250 ppm to
mice for 6 months did not cause any compound-related
weight changes. Although administration of this same
dose to mice for 78 weeks led to a statistically
signif® :nt (p <0.05) decrease in the relative kidney
and adronal weights in females, these weight changes
were regarded by the study ‘azthor to be incidental.
As mentioned above, the reviewers’ calculations

13
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revealed that there was a statistically signifi_ane
(p <0.01) and dos=2-relate? decreasc in relative kidney
weights in males, and a significant incvreass 1ir
relative Xkidney weights in Zemales in the na.n st: iy

b. Gross Patholoqgy: No 13rcss pathological le cians
attributable to adrinistratizn of quinclorac vere found
in any tissue of any mouse.

c. Microscopic Pathology:

1) Nonneeplastia: No Lkistopathological lesions
attributable to administration of quinclorac were
found in any tissue of any mouse. However, a
number of incidental and spontaneous tissue
alterations were seen iz mice treated orally with
1000, 4000, or 8000 ppm Juinclorac for 6 months or
78 weeks. Table 4 summarizes representative
nonneoplastic findings :=n rats fed quinclorac for
78 weeks. 1In males, 2 nagative trend was noted in
centrilohular fatty infiltration in the liver,
pancreatic in<iltracion, and sublingual
gland/lymphoid cell :Infiltration: in females, a
negative trend was =ncted in focal liver cell
necrosis, diffuse fatzv liver cell infiltration,
infiltration of mandizular glands, and pancreatic
infiltration. A positiv2 trend was noted in horny
cyst of the bulbo-uretzral gland, and in focai
necrosis in the liver in zales. Tissue alterations
seen in male and fexm2ls nice <treated witii quin-
clorac for 6 months included a decrease in focal
iymphoid infiltratior 1n the xidneys of females
receiving 8000 pp=, =2 decrease in lymphoid
infiltration in the prcstate of high-dose males
and a decrease in infilzration in the sublingual
glands of high~dcse fezalz2s. A negacvive trend was
noted in focal infiltration in the kidneys of males
and females, in i tration in the prostate of
males, and in infil izn of the sublingual glancs
in females.

(V)
S

Neoplastic- 1c necplast:c lesicns attributable to
administration cf anvy dZsse of quinclorac for &

months or 78 weeks were Zound in any tissue of any

Jouse. A negative trend was noted in hepato-

cellular carcinoma in zales treatad with quinclorac

for 78 weeks. The incidence of hepatocellula
i3
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TABLE 4. Representasive vomeoplastic Findings in Rice Ffed Quincloraz ‘o> "3 wmeks

Dietary \evel (pom)

Xgles Femyicy
Ocsan/Finding R 1000 4000 2000 G 300 00 3000
tingual (st th M (50). {503 X1 m (50)
Urmorotd cell ‘ S 1 0 13 45 1 > “
infiltration
marcidular Glendsg (a8 (9 M (N (503 (8P (1) (50)
Lymphoid cell b3 ] ] b] 8 0 3 2
infiltration
L iver 53 (50) (53) (50) ($1)] .0 (53 (50
Lymchoid cell 14 % 1" 7 34 R <3 3
intittration
Wecrosis, focel ° 0 X [} 3 2 1 9
Fatzy infiltration, - 2 2 2 a 2 'S S
centrilobutar
fatty infiltration, .
drifyse LS 43 [S) &7 L4 32 3 9
ancress (& (€3] (&) 185} (502 tn 2ty 50)
Infittration b [+] 3 4 3 3 2 9
Cigdrers (&, [$19)] (1)} [¢1) (S0 foit)] () 1%0)
intritration, focat =2 22 2t 22 18 3 3 37
Julbo-urethral Gland (32 (2) (&3] M {0y N [0S [Sa}
ser~y 2yst N | 2 3 J : M
yters 1503 $) ® 50
Enconetricsis < 3 : 3 -5 * B 1.1
Jilazation < 3 N b} ba 3 L] 3

*The ~sbers in parentheses indicaze the rumber 5% ar:mals with soecific tissue examines ~-stousngicaily.
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carcinoma was 3/50 (control males), 2/50 (lcw-dose
males), 1/50 (mid~dose males), and 0/50 ’‘high-dose
males). One control male had a hepatoccellular
adenoma; no liver tur=ors were observed in females.
The incldence of ralignant lymphomas was 4/50
(control females), 1’50 (low-dose females), 4/50
(mid-dose females), 2/50 (high-dose females), 1/50
{control males), and 0/50 (low-, mid- and high-dose
males). In the main groups (50 animals/sex/group),
the number of animals with tumors was 8, 5, 5, and
2 males and 9, 1, 4, and 7 females at dose levels
of 0, 1000, 4000, and 8000 ppm, respectively. At
these dose 1levels, the number of animals with
malignant tumors was 5, 3, 3, and 0 males and 7,
1, 4, and 4 females, respectively. )

STUDY AUTHORS’ CONCLUSICNS:

Cuinclorac was administered to =ice in doses of 250, 1000,
4000, or 8000 ppm via the diet over a period of 6 months or 78
weeks. Dietary administration of quinclorac to mice at dcse
levels of 1000, 4000, and 8000 ppm for 78 weeks led t2 a
statistically significant reduced body weight in males and
females. Treatment-related reductions in body weights were
seen in males receiving 1000, 4000, or 8000 ppm and in females
receiving 8000 ppm after 6 months of compound administraticn.
Administration of 8000 ppm for 78 weeks caused a decrease in
the absolute liver weights and absolute bhrain weights of males,
and a decrease in the absolute liver weights of females. The
Kidney weights were found to be decreased in males receiving
1000, 4000, or 8000 ppm and in the females receiving 400C cr-
2300 ppm for 78 weeks. In wmice receiving quinclorac fer &
—onths, a decrease in the absolute liver weights of nid-dcse
and high-dose males, and a decrease in the absolute Xidrey
welghts of all treated males were noted. The reduced organ
w2ights in male and female mice seen after administration of
cainclorac for 6 months or 78 weeks were not considered to te
substance-related because of concurrent decreases in the becdy
weights of these mice. There was an absence of morphological
correlates in these organs. The administration of 1000, 4000,
cr 8000 ppm quinclorac over a pericd of 78 weeks to male and
female mice did not cause any hematological changes
attributable to the substance administered. However, a
marginal decrease in the hematocrit values was noted in both
sexes receiving 8000 ppm for 6 months. All gross and histo-
pathological changes seen in mice following administration of
quinclorac for 6 months or 78 weeks were considered to be
spontaneous, rather than compound-induced. Dietary admini-
stration of quinclorac to mice for 6 months or 78 weeks led to
no signs of toxicity. During the course of the study, no
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carcinogenic pctential of the test substance could be detected
in male and fezale mice. The no-effect level is 250 ppn.

v ’ —— O [~ b1 .
The main study design was complete and adequate. In general,
the data were adequataly organized and reported. Dose levels
were appropriately selected on the basis of previous toxicity
studies. Sumrary data were supported by individual animal
data, and mean values that were validated agreed with the
author’s values.

Administration of quinclorac to mice affected only bedy weight
and organ weight. At the end of 13 weeks, body weights in
males and females receiving 8000 ppm were significantly lower
than controls by 9.6% and 7.4%, respectively. At termination,
mean body weights in males receiving 1000, 4000, or 8000 ppm
for 78 weeks wexre 7.9%, 13.5%, and 15.9% lower (p <0.01) than
controls, respectively:; in females receiving the same Joses,
the body weights were 14.3%, 15.2%, and 17.5% lower than
controls. Treatwment-related body weight reductions compared
with controls were also noted in males and females receiving
4000 or 8000 pp= for 6 months. Mean body weights were signifi-
cantly (p <0.02) lower than the controls in nales receiving
8000 ppm (7.7 tc 16.1% lower) between months 1.4 and 6.0, while
mean body weigkts were 4.4 to 8.8% lower (p <0.01) in females
receiving this dose between months 0.47 and 2.8.° Mean body
weights were also significantly (p <0.01) lower than controls
in males receiving 4000 ppm (8.6 to 14.5% lower) between months
2.1 and 6.0. Significant reductions in the body weights (up
to 9%) occurred sporadically in low-dcse males treated crally
with quinclorac for 6 months. Female mice receiving 1000 and
4000 ppm for 6 conths showed no differences in bedy weight when
compared with cecntrols. Male and female nice receiving 250 prom
for either 6 morths or 78 weeks did not exhibit any significant
differences in body weights when compared with cecntrols. Organ
weight reducticns were noted in males and females receiving
quinclorac for 6 months or 78 weeks. The absolute 1liver
weights were reduced by 14.8% and 11.6% in males and females,
respectively receiving 8000 ppm for 78 weeks, while absoclute
kidney weights were reduced by 16.1% and 7.2% in males and
females, respectively. Organ weight reductions also occurred
in mice following administration of guinclorac for 6 months.
In contrast to the main study, a decrease in the absolute liver
weights was seen in mid- and high~dose males only. Also, a
decrease in the absoclute kidney weights was noted 3in. all
treated males. The reduced organ weights in male and female
mice receiving quinclorac for 6 menths or 78 weeks were not
regarded by the study author to be substance-related owing to
concurrent decreases in the body weights of these animals.
However, the study author did not provide data on organ-ta-body
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weight raties to support this ccaclusion. On the basis of the
raviewars’ calculations, a dose-related decrease in relative
kidney weights was seen in males receiving 1000, 4000, and 8000
ppm for 78 weeks. An increase In relative kidney weights was
seen in females at these doses. The decrease was marginal (8%)
but significant in the high-dose males. Alsc, a statistically '
significant and dose-related increase in relative brain weaights
was seen in the high-dose males and females. There was no
correlation between organ weight changes and histopathological
changes.

A slight decrease in hematocrit values was noted in males {4.7%
decrease) and females (40% decrease) receiving 8000 ppm for 6
nonths. The study author considered the decrease in hematocrit
values to be incidental, since this finding was not present in
the main study (78 weeks). Non-treatment-related effects on
other hematological parameters were not of biological
significance.

There was no effect of dosing cn mortality, gross pathology,
histopathology, food consumption, or clinical signs. We agree
with the study author that under the conditions of the study,
quinclorac was not oncogenic.

We agree with the study authcr’s assessment of a NOEL of 250
ppm for systemic toxicity. Based on the effects on body
weights, the LOEL is 1000 ppm. ©Cn the basis of body weight
data, we concluded that a maxi=im tolerated dose (MTD) was
approached in males and females at 8000 ppm.

19
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: A developmental toxicity study was conducted in which
Himalayan rabbits were administered quinclerac via gavage at 0, 70,
200, and 600 mg/kg/day during gestational days (GD) 7 through 19.
Maternal toxicity, observed at the highest dose level, was
manjifested as reduced food consumption and weight gain during
treatment, Iincreased water consumption during the gestational
period, increased mortality rate, and discoloration of the kidney.
At the mid—-dose level, nonsignificant reductions in weight gain
and food consumption during the treatment period, and corrected
weight gain, were observed. However, owing to the lack of
supporting data (regarding analysis of doses and selected
individual animal observations), the maternal NOEL and LOEL cannot
be determined.

Developmental toxicity, also observed at the highest dose level,
was manifested as an increased rate of resorptions and
postimplantation loss, a decrease in the number of live fetuses,
and reduced fetal cody weight. However, owing to the lack of
supporting data {(regarding analysis of doses and selected
individual animal observations), th= developmental NOEL and LOEL
cannot be determined.

Classification: CORE Supplementary Data. This study may be
upgraded to CORE Minimum Data if the above-discussed supporting
data are submitted so that the results can be verified.

A. MATERIALS:
Test Compound: Purity: 98.3%.
Description: Crystalline.
Lot No.: Not reported, batch No. N 57 III 2.
Contaminants: Not reported.
Vehicle(s): 0.5% Carboxymethyl cellulose in double

distilled water.

Test Animals: Species: Rabbit.
Strain: Himalayan (Chbb: HM).
Source: Dr. Karl Thomae, Biberach an der
Riss, Federal Republic of Germany.
Age: 23-30 weeks on GD 0.
Weight: 2007-2509 g on GD 0.

B. STUDY DESJIGN:
This study was designed to assess the potential of quinclorac
to cause developmental toxicity in rabbits when administered
daily via gavage from GD 7 through 19, inclusive.

4
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Mating: Does were fertilized by means of artificial
insemination. The day of insemination was designated as GD 0.

Group Arrangement: Inseminated females were randomly assigned
to dose groups based on body welght during the acclimation
period as follows: :

Test Dose lavel

Group {mg/kg/day) Number Assigned
Control 0] 15

Low dose 70 15

Mid dose 200 15

High dose 600 15

Doging: Doses were administered daily on GD 7 through 19 i
a volume of 10 mL/kg, based on body weights determined cn
GD 7. Dosing suspensions wera prepared daily prior =<

administration and analyzed for stability and concentration.
Homogeneity, stability, and concentration were also analyzed
prior to the start of the study. Selection of doses was basez
on a preliminary study in rabbits (three/group) in which doses
of 0, 100, 400, and 600 mg/kg/day were administered via gavage
from GD 6 to 18. Reductions in food intake, body weight gair.
and placental and fetal weights were cbserved at 400 and 6C:
mg/kg/day.

(B}

Observations: Animals were observed at least once daily ¢
mortality and overt signs of toxicity. Body weights we
recorded on GD O, 2, 4, 7, 9, 11, 14, 16, 19, 21, 23, 25, 2
and 29. Food and water consumption were recorded daily dur:irng
the entire study period. Females were sacrificed on GD 29, and
litters were delivered by cesarean section. Examination of the
dams at sacrifice included the following:

1 e 1)

[ I

Gross pathology assessment;

- Number of corpora lutea:

- Gravid uterine weight:

- Placental weight;

- Number of implantation sites; and

- Number of resorptions and live and dead fetuses.

The viable fetuses were examined in the following manner: 1:3}»
ke
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Individual fetuses were X-rayed, walghed, and sexed;
External abnormalities were recorded;

All fetal heads were processed according to the method of
Wilson (1965):

Visceral alterations were examined jin situ and recorded:
and

Skeletal alterations were recorded using a modified method
of Dawson (1926).

statistical Apalvsis: The following analyses were conducted:

Body weight, uterine weight, and placental weight--
William’s test: )

Conception rate, mortality rate, and all fetal findings--
Fisher’s Exact test; and

Numbers of corpora lutea and implantation sites and percent
live and dead fetuses per pregnant animal--Krauth test.

Compliance:

A signed Statement of No Data Confidentiality Claim, dated
February 21, 1989, was provided.

A signed Statement of Compliance with EPA GLP’s was not
provided. This study was conducted in accordance with the
Organization of Economic Ccoperation and Development (CECD)
Principles of Good Laboratory Practice.

A signed Quality Assurance Statement, dated April 5, 1988,
Wwas provided.

BE§QLI§=.

The following results have been reported by the study author.

1.

Dose Analysig: Analyses for concentration showed a range
of 92-110% within target concentration. Homogeneity and
stability of dosing solutions were demonstrated for a period
of at least 2 days.
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2. Materpal Toxicity:

Mortality: A total of six animals were lost from the high-
dose group. Two animals died during GD 14 and 20; death was
preceded by poor general health that included reduced/no
defecation and apathy. One animal died on GD 16 from a
gavage error. A further two animals were sacrificed on GD
18 and 21 after showing signa& of abortion and cne animal was
sacrificed on GD 21 because of poor health.

Abortion: Abortions occurred in two high-dose animals.

: A summary of clinical observations
is presented in Table 1. Several compound-related clinical
symptoms were observed during and after treatment among
high-dose animals. These included reduced/no defecation,
diarrhea, apathy, and/or poor general state.

Body Wejght: A summary of maternal body weight gain and
corrected weight gain is presented in Table 2. Body weight
gain was significantly (p <0.01) reduced in the high-dose
group and significantly increased (p <0.05) after treatment.
In the mid-dose group, body weight gain was reduced during
the treatment period, although it was never significantly
different from the control group. Corrected weight gain was
slightly reduced in the mid-dose group and significantly
{p < 0.01) reduced in the high-dose group. Gravid uterine
weight among high-dose animals was significantly reduced by
21% (p <0.05; data not shown).

Food and Water Copnsumption: Summaries of food and water
consumption data are presented in Tables 3 and 4,
respectively. In tae mid- and high-dose groups, fcod

consumption was decreased during treatment (13 and 47%,
respectively). Water consumption among treated animals digd
not differ markedly from that cbserved in the controls. YNo
statistical evaluation of these parameters was reported.

Gross Pathological Observatjons: A summary of maternal
necropsy observations is presented in Table 5. Among high-
dose animals, a variety of findings were observed that
included: - heart dilation, watery feces in the large
intestine, no feces in the small intestine, hypoplasia and
discoloration of the cortex in the kidney, discoloration of
the liver, blocod in the bladder, thickened content and
ulceration in the stomach, and incarcerated placenta. All
dose groups exhibited amber-colored liquid in the abdomen
and cysts in the uterine mucosa. One control doe had a
blind-ending uterine horn, and one mid-dose doe had an
increased amount of amniotic fluid.




TABLE 1. Summary of Clinical Observations®

: Dose lavel (mg/kg/dav)

Finding Q 70 200 600
No. animals examined 15 15 15 LS
Vaginal hemorrhage L Q 1 0
Poor general state 0 0 0 5
Apathy 0 0 0 2
Blood in bedding 1 0 Q a
Signs of anemia 0 0 0 1
Edema in anal and/or 1 c o .9

genital region
Reduced defecation 0 1 1 ia
Yo defecaticn 0 2 Q =
Diarrhea 0 0 0 5

*Data were extracted from study No. 8870099, Tables 20 and 21.

"Represents the total number of animals exhibiting the clinical sign at leas:
once during the study.




TABLE 2. Body Welght Gains (g ¢ §.0.)*

Prior to Post- Entire
Dose Dosing Dosing dosing Gestation Corrected
Group Pertod pertod Period Perfod wﬂngt
(mg/kgs/aay) (0 - (R 7-1N (GD 19-29) {G0 0-29) Gain
0 9t 50 77 2 86 MM 80 339 ¢ 156 3700
n 93 2 53 ™97 163 ¢ 85 335 ¢ WS &2 ¢ W2
200 90 ¢ 59 . o9 ¢ &5 143 ¢ 54 303 & 124 -8 ¢ 112
400 119 ¢ &5 <314 1 295 250 ¢ 120° 193 ¢ 257 -45 ¢ 108*

“sata were extracted from study ¥o. 88/0099, Tebles 146 and 17,
Pealculated as totat body weight gain minus gravid uterine weight,

*Significantly different from controls (p <0.05).

*ssignificantly different from controls (p <0.01).

Cesarean Section QObservations: A summary of cesarean
section data is presented in Table 6. In the high-dose
group, although not statistically significant, the number
of resorptions increased above controls, while the number
of live fetuses decreased. As a result, the
postimplantation loss also increased (nonsignificantly) at
the high-dose level. In addition, fetal body weight was
significantly (p <0.05) reduced in this group.

evelopment Toxicity:

A summary of fetal malformations and variations is
presented in Table 7.

External Examination: No malformations were observed in
any dose group. Pseudoankylosis (variation) was present
in all dose groups.

Visceral Examinations: The following malformations were
observed: septal defect (one fetus each in the control,
low~, and mid-dose groups), agenesia of the gallbladder
(two fetuses from one litter in the low-dose group), and
herniated diaphragm (one fetus in the high-dose group). The
following variations were observed: separated origin of
carotids (present in all groups) and hypoplasia of the
gallbladder (one fetus, mid-dose group).

Skeletal Examination: Fused ribs (malformation) were
obsarved in one fetus in the high-dose group. Variations
in the sternebrae (fused/irreqularly shaped/accessory) were
present in all groups. The total number of fetuses with
skeletal variations was significantly {(p <0.05) increased
above controls in the high-dose group.
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TABLE 3. Summary of Group Total Food Consumptiou Per Duy (g + S.D.)*

Prior to Post- Entire
Dose Dosing Dosing dosing Gestation
Group Period Period Pariod Period
(mg/kg/dav) {GD 0-7) (GD ?-19) _ (GD 19-29) (GD 9-29)
0 1383 ¢ 17 108 £ 22 119 * 138 119 * 16
T0 137 £ 17 105 * 32 119 + 138 118 £ 21
200 133 £ 20 9% + 10 112 = 21 109 & 22
300 133 =15 51 + 46 119 * i8 104 + 25

'‘Data were extraczed from studv No. 88/0099, Table'S.

]

TABLE 4. Summary of Group Total Water Consumption Per Zay (g = 5.2 '

?ricr to fgsc-

In
Cose Josing Josing dosing Ge
Iroup Paricd Period Period Pe
2g, xg, dav G 3-To 1GD T-In <G 18- GO -1«
b 220 = 32 a3 = 9 27 = 32 26l - 7
~Q 213 =z a2 187 = 0 222 = 32 207 = o«
260 211 =30 185 = 31 233 = 351 RS AN
500 226 = 39 170 =71 131 = 80 215 = 33

‘Data were extracted from study No. 38,0099, Table

]




TABLE 5. Summary of Maternal Necropsy Observations*

Rose lLevel (mg/kg/day)

Firding® 0 70 200 600
No. animals examined 15 15 15 L5
Heart:

dilation 0 0 Q 1
Abdominal cavity:

amber-colored liquid 8 10 10 2
Stoxach:

thickened content Q 0 0 1

ulceration 0 o 0 1
Liver:

light brown-gray 0 0 0 i
Xidrey:

hypoplasia 0 0 0 :

light cortex 0 0 0 5
Large intestine:

watery feces Q 0 0 b
Small intestine:

no feces 0 0 0 2
3ladder:

bloody contents 0 d } -

biind-ending uterine horn i 9 i p
Jterus:

¢yst in mucosa 1 2 3 -

increased amniotic fluid Q 0 1 3

incarcerated placenta (4] 0 Q. 2

"Data were extracted from study No. 88/0099, Tables 22 and 23.

*More than one finding may be observed in one animal.

11
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TABLE 6. Casarean Saction Observations®

Dose lovel (mg/ke/day)
Parameter 0 10 200 600
No. animals assigned 15 15 15 15
No. animals pregnant la 13 13 14
Pregnancy rate (V) 93 87 87 31
Maternal wastage
No. died/pregnant 0 0 0 3®
No. sacrificed moribund/
pragnant 0 0 Y 1
No. aborted 0 0 0 2
No. animals evaluated 14 13 13 - 8
Total corpora lutea 107 9C 91 56
Corpora lutea/dam 7.6 6.9 7.0 .2
Total i{mplantations 82 78 7 50.
Implantations/dam 5.9 6.0 5.9 5.3
Toral live fetuses 75 69 ’5 5
Live fetuses/dam 3.4 5.3 5.8 -
Total resorptions T 9 3 13
Tarly 2 1 ! 13
‘ntermediate 3 5 2 ¥
Late 2 i 2 J
Resorprions/dam 0.5 0.7 3.2 1.3
Tozal Jdead ferzuses 2 V] 2 3
sead fetuses/dam ] ¢ J )
Tezzl weight/liczer (g) 823 3Q0.9 3o 3 13 T
Sraizplantation loss (%) 2.5 3.7 5.1 LIl
Postimplantation loss (%) 12.2 .8 1.3 25 3
Sex racio® A 57 36 37

*Data were extracted from study No. 88/G099, Tables 1, 26, and 25.
STncludes one animal that died as a resulc of a gavage erroxr.

“Calculated by reviewers as No. males per group,/Total No. pups per group. The data -wer:
analyzed using Fisher’s Exact test.

*Significantly different from controls (p <0.03).



TABLE 7. Summary of Fetsl Matformations snd Variatiom*

Doge Level (mg/xg/day)
Finding® ) 7 200 500
uo. fetuses (litters) examined. 7S (13 I NEh 3] 2 S} P! 35 (6
{
nat formation:
None
variation:
Preudoankylosis 1 1(N 1 2
Total No. tetuses (titters)
with malformations ¢} Q 0 b)
with variations 1 () 1 1 (N 2(H
visceesl expaingtion
Nal formation:
Septal defect 1T 1¢N 1 (N i
Hernia diephragmatica 1] 0 0 1M
Agenesia of galldlacker Q 2 (v g o]
vaciation:
Hypoplasia of galibladder Q 1 (1) ¢ 0
Separated ocigin of carotids 3N &2 (1) 3 (1) 17
Tatal No. fetuses (litters)
with mal formations 1N 3 () 1 (N 1 (N
with vaciatfons 131N 43 (12) &3 (1) TS
stoletal exsmination
wal formation:
Fused ridbs o] 3 e T
variation:
Shortened ribs b 3 0 2.(hH
Accessory ribs 3 1t 0 3
fused sterncbrae - (3 8 (5 4 (3 3 ()
Lrreguiacly shaped sternebrae 4 () S (3} 4 (&) I
Accessory sternebrae TN 2 () 0 3¢
erardation:
Cervical vert, bodys/bodies,

only one ossification center BRSO 3 3 [
Thoracic vertebral body/bodies,

&pbbel i - shaped 5} 3 Q T (Y
Sternebrae not ossified 25 (1Q) 7P 20 () 6 (5
Sterneheae incompletely ossified

or reduced in size 15 (1) 14 {10) 7 (6) 7 (S)
Talus incompletely ossified Ty 2 Q 3

Total Mo. fetuses (litters)
with malformstions 3 o] g 11
with variations 3 &) 3 (8 7.(5) 11787
with retarfations L1 (12) 31 (1. 27 (&) . 23 6)

*ata were eqtracted fram study No. 38/0099, Tables 27-38.
®kare than one type of ancmmly mey be found in one ferus.
“Two dams had no live fetuses.

“Significantly different from controls (p <0.05).
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Skeletal retardations consisted of incomplete/absent
osgsification in the sternebrae, vertebrae, and talus and
wera observed in all groups.

1. Doge Analysis: The results of the stability and
homogeneity tests were reported in qualitative terms.
However, no data were submitted to verify the results.

2. Maternal Toxicity: Maternal toxicity (evidenced by
clinical signs of toxicity, increased mortality rate,
decreased food consumption during treatment, and decreased
weight gain during treatment) was observed in does
receiving 600 mg gquinclorac/kg/day. The nonsignificant
reductions in weight gain and food consumption observed in
does receiving 200 mg/kg/day are considered biologically
important since these effects were dose-dependent. The
analysis of dosing solutions and selected individual animal
observations (for corpora lutea and food and water
consumption) could not be verified owing to a lack of
supporting data. Consequently, the maternal NOEL and LOEL
were not determined.

3. Developmental Toxicitv:

a. Deaths/Resorptions: There are clear signs ¢
developmental toxicity. Because of the high rate ¢
maternal toxicity (due to death or abortion) ar
complete resorption in 2 does in the high-dose group,
only 6 of 15 litters were evaluated. This low number
may not be a representative sample for the high-dose
group. Among the six animals that died or were
sacrificed, all were pregnant, and in all the does, the
dead implantations reported were smaller than expected
at the GD of death (see CBI, Tables 42 and 43, and page
23) . Had these animals been included in the statistical
evaluation, the number of resorptions might have been
statistically significant. Thus, the reviewers are
convinced that these effects are compound-related and
bioclogically impartant.

toon

b. Altered Growth: A significant (p <0.05) decrease in
fetal body weight was observed in the high-dose group.
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c. Developmental Anomalies: The number of litters with
any kind of malformation(s) was never significantly
different from controls among the treated groups. The
total number of fetuses with skeletal variations,

however, increased above controls in the high-dose
groups.

Basad on these rasults, it was concluded that developmental
toxicity was present at the highest dose level. Although
few litters were avaluated at this dose level, the
reviawars believe that the observations can be useful. The
lack of supporting data (for analysis of dosing solutions
and individual fetal sex determination) makes it impossible
to verify the results and thus prevents a determination of
the developmental NOEL and LOEL.

4. fici ies:

a. Data to support the results of stability and
homogeneity of dosing solutions were not provided.

b. Too few animals were evaluated in the high-dose group.

c. Individual animal data for food and water consumption,
number of corpora lutea, and fetal sex were not
submitted.

d. The study was not conducted according to EPA GLPs. =
was, however, conducted according to OECD GLPs.

E. CLASSIFICATION: CORE Supplementary Data.

Maternal NOEL = Not determined.
Maternal LOEL = Not determined.
Developmental Toxicity NOEL = Not determined.
Developmental Toxicity LOEL = Not determined.

F. RISK ASSESSMENT: Not applicable.
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tncidence of Nouneoplastic Lesions fn Dogs Fed Reg. ¥o. 150 732*

TABLE 8.

Diatary Digsacy Lovel (pom)

Level Rylas feonigs
(pom) ¢ 1,000 4,000 12,000 g 1,000 4,000 12,000
Liver

Congestion q [} 0 1 ] [+} Q 4
Single cell

mecrosis 0 0 0 2 0 0 [+ 2
fancrees

Congestion ] ] 0 1 0 ] 0 )
Lung

Congestion 1 0 0 1 1] [} 0 [}
Kidoeys

Oageneration: hydropic 1] 3 0 2 D) g aQ 2
fatty infiltration 6 S 3 [} [ [ 6 [
Calcium deposition -} é b] E [ é 6 b]
Congestion Q ’0 0 1 Q 9 [+] b}
Prostate

Hypoplasia [+} 9 2 1
Ihyms

Cyst(s), epithelial [v] 1 2 1 4 2 3 3

(s} L]
Congestion o] 2 3 1 Q 3 be] 3

inata were extracted from study No. 83/0029, pages 235 and 234, based on six dogs/sex/group.
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Quinclorac (Reg. No. 150 732) was administered to groups cf six
dogs/sex in their diet for 12 months at doses of 1,000, 4,000,
and 12,000 ppm. A group of six dogs per sex were untreated and
served as a control. There was one death during the study,
which was not attributed to the administration of the test
substance. At the 12,000-ppm dose lavel, there was a treat-
ment-related adverse affect on body weight change and food
efficiency in both sexes. There were decreases in hemoglobin,
erythrocyte count, hematocrit, mean hemoglobin content per
erythrocyte (MCH), and a reduction in the mean corpuscular
volume (MCV) in both sexes. There were decreases of no
clinical significance in creatinine, urea, total protein,
albumin, calcium, <triglycerides, total bilirubin, alkaline
phosphatase, and glutamate pyruvate transaminase in both sexes.
Increased absolute and relative liver weights and increased
relative kidney weights were obsexved in both sexes. Micro-
scopic findings consisted of increased mononuclear infiltrates
in the liver, and single cell necrosis in two male and two
female dogs. Hydropic degeneration of the kidneys oc~urred in
individual animals of both sexes.

At the 4000-ppm dose level, there was a marginal decrease in
body weight change and food efficiency in male dogs. Clir.ical
chemistry findings consisted of a decrease in creatinine, urea,
and total protein values in both sexes, a drop in the calcium
level in females, and a decrease in bilirubin concentration and
alkaline phosphatase activity in males. All of these clinical
findings are of no biological concern. Relative kidney weights
were increased in male dogs. There ware ne treatment-related
changes in the 1000-ppm group.

The author considered the retarded body weight change and the
adverse effect on food efficiency to be the cause of the

effects on individual <clinicochemical parameters, the
hypochromic anemia, and the increase in 1liver weights and
relative kidney weights. Histopatholcgy revealed no clear

findings correlating to the increased liver weights; hydreopic
degeneration of the kidney was observed in four dogs in the
12,000-ppm group.

The author concluded, on the basis of the clinochemical
findings, the no-observed-effect level (NOEL) is in a range
between 1000 and 4000 ppm for both male and female animals.

REVIEWERS' DISCUSSION AND INTERPRETATION QF RESULTS:

The study design was complete and adequate, and the data were
well reported. Dose levels were appropriately selected on the
basis of a previous 4-week range-finding study. Summary data
were supported by individual animal data, and mean values that
were validated agreed with the study author’s values. However,
no data were provided regarding analysis of homogeneity of
diets. Only one animal died during the study, and this death
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was not treatment related. Mean body weights and body weight
gains of all treated groups of animals were raduced throughout
the study. Mean body weights were significantly (p <0.01)
reduced in 12,600-ppm males; mean body weight gains were
similarly affected and significantly reduced in 12,000~-ppm dogs
of both saxes. This was not related to food consumption,
although food efficiency was affected by treatment, especially
in the 12, 000-ppm group and to a lesser extent in other treated
groups. Administration of 12,000 ppm of test substance
resulted in significant (p <0.01) reductions in hemoglobin
concentration, erythrocyte counts, hematocrit and MCH values,
and mean corpuscular volume. Since there was indication of a
compensatory reaction of the bone marrow to the reduced number
of red blood cells, the study author ruled out hemolytic anemia
as a cause of the anemia. The reason for the anemia is
unclear. The reduced mean hemoglobin concentrations indicate
a disturbed synthesis of heme and hemoglobin as a possible
cause of the anemia.

In the 12,000 ppm treatment group, creatinine, urea, total
protein, albumin, calcium, triglycerides, total bilirubin,
alkaline phosphatase, and glutamate pyruvate transaminase
values in both sexes were decreased. Statistically significant
decreasas were noted for total bilirubin, creatinine, calciun,
and albumin. Significant (p <0.05) decreases also were noted
only for creatinine values in females at the 1000- and 4000-
ppm levels, and males (p <0.01) at the 4000-ppm level, and
calcium levels in animals fed 1000 ppm (p <0.0l1) or 4000 ppa
(p <0.05).

Urea decreased in 12,000-ppm males at weeks 26 (nonsignificant)
and 32 (p <0.05), and in 4,000-ppm females and 12,000-ppm-
females at 52 weeks as compared with controls. The values in
12,000 ppm males, however, were similar to pretest values:; in
females there was no dose trend at 52 weeks, and the 12,000-ppn
female value did not differ from pretest values. Decreases in
urea values are not generally indicative of an adverse effect,
as are increased values. Tctal protein decriased in 12,000-
ppm females at 13 weeks (p <0.01) and 52 weeks (p <0.05) but
were not different from pretest values; the changes were
slight, and all were within normal range. Albumin was sig-
nificantly decreased in 12,000-ppm males at 13, 26, and 52
weeks, and in 12,000-ppm females at 26 and 52 weeks, but there
was no trend with time, and the values did not differ from
pretest values. Althcugh calcium values were decreased
significantly in 12,000-ppm males (p <.0S at 12, 26, and 52
weeks) and in females (p <0.01 at 13 and 52 weeks and p <0.05
at 26 weeks), the values are not abnormal and do not differ
from pretest values. Triglyceride values showed no pattern
related to dose or time, and significant (p <0.05) decreases
in 12,000-ppm females at 13 and 26 weeks were not of
toxicological importance. Alkaline phosphatase was decreased
in 12,000-ppm males and females, but the decreases were
significant only at 13 weeks. There were no dose- or time-
related trends. Increases rather than decreases in alkaline
phosphatase values are toxicologic indications of adverse
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CONCLUSIONS: A developmental toxicity study was conducted in which
Wistar rats were administered quinclorac via gavage at 0, 24.4,
146, and 438 mg/kg/day during gestational days 6-15. Maternal
toxicity at the highest dose level was manifested as reduced food
consumption during treatment, increased water consumption during
the gestational period, and an increased mortality rate. No
developmantal toxicity was observed. Due to lack of supporting
data, howaver (regarding concentration and stability of dosing
solutions) NOELs and LOELs cannot be determined.

Classification: CORE Supplemantary Dati?L This study may be
upgraded to CORE Minimum Data if information is provided such that
the results of the ahove-discussed parameters can be verified.

A. MATERIALS:
Test Compound: Purity: 96.5%.

Description: Not reported.
Lot No.: Not reported, batch No. N 132.
Contaminants: Not reported.

Vehicle(s): 0.5% carboxymethylcellulose in distilled
water.
Test Animalg:  Species: Rat.

Strain: Wistar {Chbb: THOM (SPF)].
Source: Dr. K. Thomae GmbH, Biberach,
Federal Republic of Germany.
Age: 10-12 weeks at start of study.
Weight: 178-250 g on gestation day 0.

3. § GN: This study was designed to assess the potential
of quinclorac to cause developmental taoxicity in rats when
administered daily via gavage from gestational days (GD) &
through 15, inclusive.

Mating: One to four females were mated overnight with one
fertile male. If sperm were detected in the vaginal smear the
following morning, the females were considered fertilized.
They were then removed and housed individually. This day was
recorded as GD O. ’

Group Arrangement: Mated females were randomly assigned to
dose grecups using a pseudo-random number generator for equally
distributed permutations.

¥ Tl Ai%;%a Nea %§%~x zxfﬁrmulug ko Cong ~Murwmucon (a2s
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N

Test Cose level Number assigned

group {mg/kg/day) per group
Control Q 25
Low dose 24.4 25
Mid dose 146.0 25
High dose- 438.0 25

Dosing: Doses were administared in a volume of 5 mL/kg based
on body weights determined on GD 6. Dosing suspensions were
prepared daily prior to administration and analyzed for
stability and concentration. Homogenaity of the dose
suspensions was not analyzed. Selection of doses was based
on two range-finding studies in which doses of 600, 800, and
1000 mg/kg/day were lethal to the dams, but doses of up to 418
mg/kg/day were tolerated.

Qbgervations: Animals were observed daily for mortality and
overt signs of toxicity. Body weights and food consumption
were recorded on GD O, 1, 3, 6, 8, 10, 13, 15, 17, and 290.
Water consumption was recorded daily during the treatment
period and three times per week during the pre- and pastdosing
periods (specific days were not reported). Females were
sacrificed on GD 20, and litters were delivered by cesarean
section. Examination of the dams at sacrifice included zhe
foilowing:

- Thoracic and abdominal cavities content;

- Number of corpora lutea:

- ravid uterine weight:

- Placental weight;

- Fetal uterine positicn:;

- Number of implantation sites; and

- Number of resorpticons and live and dead fetuses.

The viable fetuses were examined in the following manner:




- Individual fetuses were weighed, measured (length), and
sexed;

- External abnormalities were recorded;

- Visceral abnormalities were recorded for all fetuses using
the method of Barrow/Taylor et al. (1969)‘ on approximately
1/3 of tha fetuses, and by recording visceral abnormalities
on approximately 2/3 of the fatuses prior to their skeletal
evaluation; and

- Skeletal abnormalities waere recorded using a modified
method of Kimmel et al. (1981).2

statistical Analysis: The following analyses were conducted:

- Wwilliam's test:
- Fisher's Exact test: and
- Krauth's test.

The parameters for which each test was used were not reported,.

Compliance:

- A signed Statement of No Data Confidentiality Claim, dazed
February 20, 1989, was provided.

- A signed Statement of Compliance with EPA GLPs was nct
provided. This study was conducted in accordance with the
Organization of Economic Cooperation and Development {CQECD:
Principles of Good Laboratory Practice.

- A signed Quality Assurance Statement, dated May 12, 198~
was provided.

'Barrow, M.V., et al. (1969) A rapid method for detecting
malformations in rat fetuses. J. Morph. 127:291-306.

ZKimmel, C.A. et al. (1981) A rapid procedure for routine
double staining of cartilage and bone in fetal and adult animals.
Stain Technol. 56:271-273.




C. RESULTS:
The following results were reported by the study author.

1. DRose Analvsis: It was reported that analyses for
concentration and stability of dosing solutions were within
normal limits. However, no data were submitted. Analysis
for homogeneity was not performed.

2. Maternpal Toxicity:

Mortality: Two high-dose dams died during the study on GODs
11 and 14. One high-dose dam was sacrificed in a moribund
condition on GD 13.

Abortion: No abortions were reportad.

Clinical Observatjions: There were no signs of clinical
toxicity except for the weight loss experienced by the
three dams that died during the study.

Body Weight: A summary of maternal body weight gain is
presented in Table 1. Body weight gain at one time pcint
(days 6 to 8) was significantly decreased (7.36 g in
controls versus -2.58 g in the high-dose animals) in the
high-dose group (data not shown), but it was nev:-
different when compared to controls over the ent.-=z
gestational or dwvsing period.

To and Water Consumption: Summaries of food and water
consumption data are presented in Tables 2 and 3,
respectively. In the high-dose group, food consumption was
significantly decreased (10-15%) during treatment days 7-
13 (data not shown), while water consumption was
significantly increased during the treatment (approximately
54%) and gestaticnal pericds (approximately 31%).

Gross Pathological Observaticns: The two females that died
and the one that was sacrificed during the study (all fron
the high-dose group) had experienced severe weight loss
prior to death and displayed severe ulceration in the
glandular stomach at necropsy.

Ce ectj b i : A summary of cesarean
section data is presented in Table 4. No parameter at any
dose level was significantly different from controls.




‘ TABLE 1. Mean Body Weight Gains (g * S.D.)*

f Prior to Entire

‘ Dose Dosing Dosing Postdosing Gestation
Group Period Period Pertod Pariod
(mg/kg/day)  (GD 0-6)° (GD 7-15)° (GD 16-20)° (GD 0-20)

/ 0 6 + 7.2 50 £ 6.7 9 + 9.7 145 £ 17.4

26.4 27 £ 6.1 48 £ 7.} 66 * 14.7 140 = 23.0
146.0 28 + 6.3 50 & 6.7 L r 9.8 150 £ 18.3
238.0 7244 a4 * 30.2 68 * 12.8 140 * 37.0

‘ ‘Data were extracted from study No. 87/0167, Tables 12 and 13.

*Calculated by the reviewers using individual animal data. The statistics
used for analysis were ANQVA followed by Cunnett’'s cesct.

TABLE I. Summary of Food Consumption Data {(g/animal)*

rior Entire
Dose to Dosing Postdosing Cestation
Group Period Dosing Pericd Peried Pariod
w =g, kg/dav) (GD 1-6)° (GD 7-15)° (GD 15-201% IR
9 225 25.9 3.2 00 2
‘ 2303 1.8 2a.§ 8.2 35.9
‘ 146.0 23.2 5.1 29.3 9.3
338.0 22.7 . 3.2 28.3 97.2

'‘Data were extracted frow study No. 87/0167, Tables 3 and 3.

*Calculated by reviewars using mean data. Statistical analysis could not bde

conducted because {ndividual animal data <ere noc 2resented.




TABLE 3. Summary of Water Consumption Data*

Total g
{gZanfmal/day) intire
Dose Prior to Dosing Postdosin~y Geszation
sroup Period Period Period Period
.agskg/day) (GD 1-6)° (GD 7-15)° (GD 16-20)® 6D 1-20}
0 26.5 29.0 39.3 807
A 23.7 28.3 37.7 336
146.0 25.2 n.7 40.8 391
+33.9 RIS aa P AT

‘Data were extracted Irom study No. 37,0187, Tabie

W
poe

. s s ~ - v
“Calculated bv reviewers using mean data. Statistics wera not cenducted
vecause individual animal data were nol presenzed,

""Significantly Jdifferent from controls .p <3 JL-




Cesarean Section Observations®

Dose Llevel (mg/kg/dav)
Parameter 0 26.4 146 -38
No. animals assigned 25 25 25 23
¥o. animals pregnant 25 25 23 21
Pregnancy rata (%) 100 100 92 34
Maternal wastage
No. died/pregnant 0 0 0 2
No. killed/pregnant 0 o 0 J
Total corporé lutea 162 346 343 1L
Corpora lutea/dam 14.5 13.8 1a.9 13 e
Total implantatious 35t 336 125 e
Inplantations/dam 14.3 13.4 el 1. D
Total live fetuses 321 297 107 %3
Live fetuses/dam 11.8 11.9 1l 1103
Total resorptions 30 39 3 ul
Zarly 23 Ja 3 33
Intermediate 7 5 2 2
Late 0 1 O bl
Resorptions/dam 1.2 1.6 3.3 N
Total dead fetuses 0 0 3 b
Dead fetuses/cam Q 0 N N
Fatal weight (g) 3.72 3.3 1%x SR SN iivex
Preimplancation ioss (%) 3. 4,29 3.3 ot
Poscimplantation loss IRy 8.23 11.2¢ SN .3
Sex racio (% male)® 52 47 a2 S
‘Data were extracted from study No. 87/0L67., Tables 13 and 2:.
®Calculated by the reviewers as No, majes per licter =90,

No. viable fetuses per litter
Fisher’'s Exact test was used for statistical analysis.
bj .

"*Significantly different from concrols (p <0.01).
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. .
A summary of fetal anomalies is presented in Table 5.

External Examination; In the control group, one fetus had
a kinky tail. In the high-dose group, one fetus exhibited
anasarca (generalized massive adema).

Visceral Examinations: In the control group, one fetus
exhibited situs inversus, and another exhibited
microphthalmia. In the low-dosae group, one fetus exhibited
microphthalmia. In the mid-dose group, one fetus exhibited
internal hydrocephalus. In ths high-dose group, five
fetuses from three litters exhibited anomalies (Table 5).
Thesa included microphthalmia, anophthalmia, cleft palate,
internal hydrocephalus, and truncus arteriosus communis.

Skeletal ®xamination: 1In the control, low-, and mid-decse
groups, saven (five litters), nine (nine litters), and
seven (six 1litters) fetuses, respectively, exhibited
anomalies related to the sternum and vertebral colunn.
In the high-dose group, three fetuses (three litters}
showed anomalies related to the head and sternum. The
incidences of variations and retardations were sinilar
among all dose groups (data not shown). There was nc
significant difference between the individual test grours
concerning fetuses with anomalies, variations, zr
retardations.

D. DISCUSSION/CONCLUSION:

1.

Maternal Toxicity: Maternal toxicity, evidenced oy -2z ::-2:
food consumption during the dosing period, reduced ._:
weight gain during the first days of dosing, increase

TR

water consumption during the gestational period, and 3.
dams with severe weight loss and ulceration of =i
glandular stomach leading to premature death, was observe
only at the high-~dose level (438 mg/kg/day). Since ana.vys:.s
of dosing solutions could not be confirmed due to lack :¢
proper documentation, the maternal toxicity NOEL.and LISl
were not determined.

a0
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TASLE S. Summary of Fetal Anomalies® -
Dose Level (mg/kg/day}
Findings® ] 2.4 146 438
No. fetusas (litters)
examined externally 321 (25) 297 (25) 307 (23) 259 (20)
Kinky call 1 0 0 0
Anasarca 0 0 1
No. fetuses (litters)
examined viscerally® 321 (25) 297 (25) 307 (23) 259 (2G;
Situs inversus 1 0 0 0
Microphthalmia 1 1 0] 1
Anophthalmia 0 0 0 1
Cleft palate 0 0 0 3
Internal hydrocephalus 0 0 1 L
Truncus arteriosus communis 0 0 0 L

“o. fetuses (litters)
examined skeletally? 217 (29 199 (25} 205 (21 M-I O

Thoracic vertebra body

like a dumb-bell 2 4 4 Q
Thoracic vertebra body

biparticed 0 1 1 ")
Brachygnathia infarior 0 0 0 M
Clefz palate 0 0 Q 1

Lumbar vertebra body
birarciced N . s
Sternebrae bones Jdislocated

P

*Jata were extracced from study No. 87/0187, Tables 16, 18, 24, 26, 30, 32 36, and

- -

“
i

*More than one type of anomaly may be found in one fetus.
‘ali fecuses were examined for soft rissue anomalies.

' ic=er incidence could not be verified because of lack of individual fecal data.

12




2. Developmental Toxicity:

a. Deaths/Resorptions: The author reported that no
compound-related deaths or resorptions were observed
in any dose group. There were, however, nonsignificant
increases in resorptions per dam from 1.2 in controls
to 1.6 and 2.0, respectively, in the low- and high-dose
groups. Likewise, there were nonsignificant increases
in postimplantation loss from 8.23% in controls to
11.29% and 14.18%, respectively, in the low- and high-
dose groups. Because these increases were not dose-
dependent and "reasonably close to the historical
controls, they wera not considered bioclogically
relevant.

b. Altered Growth: A significant increase in fetal body
waight was observed in all treated groups. This was
considered to be incidental and not bioclogically
relevant.

c. Developmental Anomalies: The number of litters with
external anomalies (one control, one high-dose),
visceral anomalies (one control, one low-dose, one mid-
dose, two high-dose) and skeletal anomalies (four
controls [reported by the author in the text as "five
controls", but this should have been four according to
the tables], nine low-dose, six mid-dose, three high-
dose), was not statistically significantly different
from controls; also there was no dose-related pattern.
Among viscerally examined fetuses in the high-dose
group, three of five anomalies occurred within one
litter, indicating that there may have been a litter
effect.

Based on these results, it was concluded that no
developmental toxicity was present. However, since
analysis of dosing solutions could not be confirmed

because of lack of proper documentation, the develop-
mental toxicity NOEL and LOEL were not determined.

3. Study Defjcjencies:

a. Data to support concentration and stability analysis
of dosing solutions were not provided.

b. Analysis of homogeneity of dosing solutions was not
performed.

13
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c. A statement of compliance with EPA GLPs was not
submitted. The study was, however, conducted according
to CECD GLPs. The only differences in requirements
found in OECD GLPs were (1) a protocol is not presen-
ted in the study report, and (2) the length of time for
storage of data are not specified.

E. CLASSIFICATION: CORE Supplementary Data.

Maternal NOEL = Not determined.
Maternal LOEL = Not determined.
Developmental Toxicity NO®BL = Not determined.
Developmental Toxicity LOEL = Not determined.

F. RISK ASSESSMENT: Not applicable.

14
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CONCLUSIONS:

In a two-generation reproduction study in which rats were fed diets
containing quinclorac at 0, 1,000, 4,000, or 12,000 ppm (approxi-
mately S0, 200, or 600 mg/kg/day, respectively), parental toxicit

was observed at the high-dose level. Reduced body weight during
the premating periods for both high-dose males and females and
reduced maternal boedy weight during lactation were cobserved. in
addition, increased incidences of interstitial nephritis were noted
in high-dose females. The LOEL for parental toxicity is 12,000
ppm, and the NOEL is 4,000 ppm.

Fertility and length of gestation were unaffected by ingestion =f
the test material. Howevar, pup viability, physical develcpment
{(oinna unfolding, eye opening), and growth (raduced pup weight)
were adversely affected at the high-dose level. Therefore, the
LOEL for reproductive toxicity 1is 12,000 ppn, and the MNOEL :s
4,000 ppm.

Classification: CORE Supplementary Data. No data on the stabili=zy
of the test material in the diet was presentad. Therefore, =ne
anount of test material consumed was not determined. This study
can be upgraded if data on stability and individual animal daza Zfzr
fsed consumption and clinical observations are subnitted.

A. MATERIALS:

Test Compound: Purity: 37.4% (batch No. N55 IIiI:':
98.3% (batch No. NS57 III.2).
Description: Colorless, crystallirme scliz.
Lot No.: ot reported; batch Nes. N33 TII
and NS7 III/2.
Ccntaninants: lict reported.
“ehicle(s): None used; the test material was adainiszere:s

in the diet.

Test Apimals: Species: Rat.

Strain: Wistar {Chbb = THOM (SPF)!.

. Source: Xarl THCMAE, Biberach an Der Riss,
Federal Republic of Germany.

Age: Approximately 34 days at study

initiation.

Welght: F. Males-~-137-160 g and F, females
--101-126 g:; F, males--43-119 g and.
F. females--35-102 g at
teginning of treatment period.




STUDY DESIGN:

This study was designed to assess the reproductive toxicity
potential of quinclorac, when administered continuously in the
diet for two successive generations.

vating: After at least 70 days on the test diets, F, parental
aninmals were mated 1l:1 to produce the first litter (F.,).
Females were paired for ‘a maximum of 3 waeks with the same
males. Day 0 of gestation was designated as the day on which
positive evidence of mating, i.e., presence of sperm in the
vaginal smear, was observed. Approximately 10 days after
waeaning of the first litter, parental animals were again mated
to produce a second litter (F,). Different pairings were
utilized during the second mating,

F. parental animals were chosen from the F.,, litters after
weaning. Mating was conducted approximately 98 days after
initiation on the test diets. Pairing was conducted in 1
manner similar to that described above, except that F. parents
were mated to produce cone litter only (F,,).

Animals from the F. and F. parental generations failing =
produce a litter (males and females) were remated with prcven
{fertile) animals from the respective control groups =
evaluate fertility. "Fertilized" females were subsequen
sacrificed between gestational days (GD} 11 and 18,
unfertilized females were sacrificed 3 or 10 days after --
last mating. Males were sacrificed 3 to 18 days after the .:
mating.

~
-

i)

-
<
2

b I

LRI

Group Arrangement: Animals were randomly allccated to gr:z:
according to bedy weight as follows:

Dietary

Concen- Number assigned pery grcug
Test traticn £, F.
group (ppm) Males TFemales Males Femal.-
Control 0 24 24 24 23
Low dose 1,000 24 24 24 24
Mid dose 4,000 2% 24 24 !
High dose 12,000 24 24 24 23

Dosing: The test material was administered continucusly in z-e
diet over two consecutive generations. The test diets wer-
prepared every 2 weeks (as stated in protocol amendment No.
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by thoroughly mixing the test material in a small portion of
feed. Feed was then added to this premix to obtain desired
concentrations of the test material. Stability and homogeneity
of the test material in the feed were verified prior to study
initiation and after study termination. Concentrations ware
analyzed at the beginning of the study and every 3 months
thereafter. Selection of dietary lavels was based on the
results of two range-finding studies and a 90-day dietary
study. In the 9%0-day study, animals received dietary levels
of 1,000, 4,000, or 12,000 ppm. At 12,000 ppm, reductions in
food consumption and boedy weight and elavaticns in water
consumption were observed. In addition, several clinical
chemistry and hematology parametars were affected in high-dose
animals. The affected clinical chemistry parameters included
increases in SGOT, SGPT, bilirubin, creatinine, |urea,
potassium, and albumin: and decreases in chloride, sodium, and
alkaline phosphatase. The henatology paranmeters affected were
reduced platelet and lymphocyte counts and increased neutrophil
count. Chronic interstitial nephritis was observed in several
high-dose males.

¢bs jons: Animals were checked daily for mortality,
aoribundity, and clinical signs of toxicity (frequency during
the day was not reportecd). Food consunption was measured twice
a week (Monday and Friday). The body weight of males was
measured wWeekly. The body weight of females was measured
weekly during the premating period and daily during the nating
periocds. During gestation and lactation, maternal bedy weights
were determined on GD 0, 7, 14, and 20 and days 0, 7, 14, and
20 postpartun.

The following data were recorded for each litter: |

- Number of pups alive and dead at birth and daily throughcus
“he lactation period:;

- Sex and external anomalies of viable pups on day 0 of
lactation;

- Daily observations for clinical signs of toxicity arnd
external anomalies;

- Individual body weight of pups on days 0, 4, 7, 14, and 21
postpartum;

- ‘Attainment of developmental landmarks, 1i.e., ©rpinna
unfolding (day 4 of lactation), opening of auditory canal
{(day 13), eye opening (day 16) of individual pups: and

- Results of behavioral tests, 1i.e., gripping reflex,
pupillary reflex (two pups/sex/litter), auditory response
(all pups), during the rearing pericd.

6
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After weaning on day 21 postpartum, F,, pups not chosen as F.
parental animals, F;, pups, F,, pups and any pups stillborn or
found dead during the study were subjected to a gross necropsy.
Pups stillborn or found dead were examined for external
abnormalities and eviscerated for examination of visceral
abnormalities. Skeletal abnormalities were assessed using a
modified method of Kimmel (1981). Any pups that exhibited
skeletal changes during lactation were subjected to further
examination that included x-ray of skeletons and evaluation of
heads using Wilson’s method.

After weaning of the second litter (F,) from the F, generaticn
and the first litter (F,,) from the F, generation, all parents
waere sacrificed and subjected to a gross necropsy with
particular attention given to reproductive organs. The uteri
of apparently nonpregnant animals were stained with 10t%
ammonium sulfide to detect early resorptions.

The following organs were fixed in 4% buffered formaldehyde:

-. Vagina - Prostate

- Cervix - Coagulation gland
- Uterus - Pituitary

- Ovaries . - Liver

~ Testes - Kidneys

- Epididymides - All gross lesions

- Seminal vesicles

The above organs were histologically examined in all cecntrz
and high-dose 7, and F, parental animals. In addition, kidnevs,
liver, and gross lesions from low- and mid-dose F. ard 7
parents were histologically examined.

-

Statistical Analysis: The fcllowing parameters were analyza:d
using statistical methods listed below:

- 8ody welight, body weight gain, focd consumption-~Willian’s
test:

- Developmental milestones, gripping reflex, auditory test,
pupillary reflex, number of live and dead pups at birth--
Fisher‘s Exact test: and

- Numbers and percentages of live and dead pups at birth,
viability index, lactation index, litter incidences cf
anomalies, variations and retardations—-~Krauth test (linear
rank test).

Compljance: N

- A signed Statement of No Data Confidentiality Claim, dated
February 20, 1989, was provided.

7




- A signed Statement of Compliance with EPA GLPs was nct
provided. This study was conducted in accordance with the
Organization of Economic Cooperation and Development (GECD)
GLPs.

- A Quality Assurance Statement, signed by R. Rossbacher and
dated July 20, 1988, was provided.

<.  REQULTS:
The study author reported the following results.

1. Test Material Analysis: The concentrations of the test
diets were within acceptable ranges. The test diets were
demonstrated to be homogeneous and stable for 30 days.

V)

] city:

Mortality: One pregnant control F, female (No. 307} was
sacrificed in a moribund condition approximately 19 weeks
after initiation on the test diet (day 126). She was
unable to deliver: macroscopic examination revealed torsion
of the uterus with congestion and hemorrhagic swelling cf
the uterine wall.

GClinical Observatiens: No abnormal clinical cbservaticns
were noted. However, no clinical observation data were

presented.

3ody Weight: Premating body weight is summarized in
Table 1. Body welight was significantly reduced in high-
dcse F, females at weeks 15, 16, 24, and 26 when conpared
w.th controls. During the F. generation, the bedy weigh=
of high-dose males and females was generally reduced during
zhe entire premating periocd. F, males were significantly
lighter at all measurement intervals., The body weight of
high-dose F, females was significantly reduced at ail
intervals, excepit during weeks 6, 12, and 14-16.

Maternal body weight during gestation and lactation is
summarized in Table 2. . Maternal bcdy weights were
significantly reduced during gestation in F;, females
{p <0.05) and during lactation in F, (p <0.01) and F.
(p <0.05) females from the high-dose group when compared
with controls.

Food Consumpticon: No differences in food consumption were
observed in animals from the control and test groups during
the premating period of the F, or F, generations. Reduc-
tions of 10-16% in food consumption at the high~-dose level
were observed in females during lactation (Table 3).

8
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TASLE 1. Sumwmary of Body Weight Data for Rats Fed Cuinclorac in the Diet for Two Generations®
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Summary ot Food Consumption Data (g/day) buring Gestation and Lactation tor Female

Rats Fed Quinzlorac tor Two Gencrations®’

TABLE 3.

Dietary
concen-

.
kS

pay Interval

l.actational

[pterval

Gestational Day

ration

14-21

7-14

7-14 14-20

Q-7

(ppm)

81 10.1

+4

61

3.0

b

26

83 10.9

+i

62

-

41

-1

-

24

1,000
4,000
12,000

+i

80
64

*t

62

L2l

24

1.9

+{

22

2

-t

-1

11.1

+§

53

hall

D]

15.6

11.8 86

65

2.6

-t

28

-t

1=

2.0 28

27 ¢

1,000
4,000
12,000

66 . 85 8.8
75

+t

44
44

28
27

26 ¢+ 2.2

26

25 t 2.2

+

+1

3.6

2.6

25 t 2.5

E,

16.7

85
89
82

11.2

63

23 ¢ 1.7

11.7

+1

9.5

65
12

b4

42
41

-{

«©0

1,000
4,000
12,000

12.7

x

hal

62

.

»t

.

hatl

25
24

25 t 1.1

1.4

>

23

.3 72 + 16.4

56

+{

17

-

24 £ 2.0

23 t 1.7

A007-010, and

151-152,

*Data were extracted from Study No. 88,0321, Tables 007-010,

A402-403.

bMean ¢ 5.D.
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However, statistical analysis was not performed on th:.s
paramater.

The calculated test material intake (mg/kg/day) was as
follows:

1,000 4,000 12,000
F, males 87.3 341.3 1926.3
F, females
- premating 96.9 381.4 1155.90
- F,. gestation 81.8 318.0 952.9
- F., gestaticn 78.3 307.5 914.2
F. males 94.0 379.8 1208.8
F. females
- premating 104.6 $20.3 .328.8
- F., gestation 76.8 206.6 344.0
Gross and Microscopic Patholoqy: Microscopic exaainatizno

revealed an increased number of high-dose females wizn
interstitial nephritis of the kidneys: 4, 1, 4, and 6 T
females and 6, 5, 4, and 17 F. females from the control.
low~dose, mid-dose, and high-dose groups, respectiveli:.
were affected. Similar increases were not observed 1:n
high-dose males.

Re uctiv icity: The effects of the dietars
administration of the test m=aterial on reproductive
parameters and offspring survival are summarized in Tablas
4 and 5. A significant increase in the number of live purs
per litter at birth was observed after the first =zating
{F.,} in the mid-dose group compared with controls. Th=
litter size at birth (live and dead pups, combined) was
significantly reduced after the second mating (F, ) in tn=
high-deose group when compared with controls. Slight, but
not statistically significant, reductions in the viabilizv
and lactation indices were observed in high~dose F., pugs
during the entire lactation period when compared wizTh
controls.

Body we .s of offspring are summarized in Table 5.
Significa... reductions in body weight were observed in 7.,
(p <0.05-0.01), F,, (p <0.01), and F,, (p <0.05-0.01) pugs
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TAGE 4. Sumwary ot Effects of Sfetary Adainistration of Quincicrsc on §, Raprochotive Parsmaters and Qffepring Survy
Oietary Concentration (pom)
—_ 1,999 4,000 12,000

Parameter Fla Fiv Fla 4% Fia Fip Fia fix
No. “atings 24 24 24 26 % 2% 2% Zs
No. dregranciet a3 24 3 A 3 2% 23 2
fomale Fectility 93.8 100.90 9.3 100.0 9.8 100.90 9s.8 A
Inses (X)
sregrancy Index (X)° 100.0 95.3 100.3 160.0 100.0 100.0 9.7 1263
Mean Sestation

Length (days) 22.3 2.2 2.3 22.2 2.3 2.1 2.3 2.0
Total ¥o. Pups 8Sorn 289 351 Piad 337 298 348 N hE11
Mean {iter Sile

it 8128 12.6 6.8 2. tad 13.0 15,4 12.7 A PN
T2 No. dups Alive, 2868 339 273 p3 4 87 333 284 et
Sy )
Mean NO. Live uos/litter 12,4 ‘et 20 ‘3.3 12.5¢ w1 *2.. 3l
T NS, Puns Alive,

lay - a7 33 N2 322 281 336 258 188
vean No. .ive dupt/

Lruter ‘2.3 ‘3.3 (A%} £ TN 2.2 %3 N i
srabrtiity Incex (V)7 S6. 373 97.8 7.8 97.9 .- 3.2 2
TItaL NOL Pups Alave,

tay 2° 7S 126 268 313 278 330 % i
HEan WO, Live

Seossitter *2.3 ‘3.3 s r2.9 T2t °3.9 oz
LA e

9’ N 8.+ 7.5 .8 .0 8.3 5.5 e
Sorvival ate ()7 $5.8 %6.3 95.e *.5 97.9 8.3 ¥.5 it

2223 were exzracted ‘rom study ¥o. 5870321, Tabtes 045-372 ard '°8-129,
YT mis carameter 's usually defined as gestation index.

Teraoriaty Incex r Xo, Dupg alive por litter on day ~ [ «ng.
Na. pups alive per litter at brreny

*Lactation Incex = Mo, puoe alive per litter on Day 21 | .pg.
No. s alive per Litter on Day &
*Survival Rate L. | 4 r Ui on 1. <100

%o. pups alive per litter at birth

*Significantl, different from controls (p <0.05).




TABLE 5. Sumary of Effects aof Ofetary Admini“t-ation of Quinclorec on f. feproductive Parzmeters and
Offspring Survivel®

oletary Concenteation (pom)
1,000 &,000

Parameler Q . N 12,0060
No, Matings 24 N3 P13 %
NG, Pregrancies 22 9 % 3
female Fertility 95.8 83.3 100.0 95.8

index (%)
sregnancy Index (%) 100.0 100.0 100.0 109.9
“ean Gestation
Length (cays) 22.6 2.3 2.4 22.3
“atat Ho. Pups
3orn 233 254 288 282
Mean L1tter Stze
at Birth 12.9 13,4 12.0 2.3
Tital Xo, Pups
Alive, Day 3 273 251 276 259
¥ean ¥o, (tive
upssLizter 2.5 '3.2 1.8 kR g
“atal ¥3. hos
Alive, Jay 260 238 287 25
“ean No, Ltve
fups/titter 1.3 ti. 1.8 9.
Attty naex

RN 0.9 %3 7.7 .2
Tatay MO, Pups Alave,

2oy 2 58 235 264 2%
“rAN NDL L e
Sucs.Liiter 1 g 2.~ I 3.7
.actatron index (%)° w.3 9.7 .7 - oy
forveest Rate (0)° 2.3 .7 975 58,8

22ty were extractiea from study No. 8870321, Tables 163-°S% ang 219-224.

TTmis sarameter is usuelly defined as gestation index.

“oraptitty Index T _NQ, DUOS plive per Litier oo Cay o « 100
%o. pups alive per LitTer at dirtn )

Lactation Incex « _No, pups plive per litter on Day 2' . .

No. pupe alive per Litter on Day &

*Survival Rate *  Wo, pos slive per ligter oo Day 2V
No. pups per litter siive at dbirin

A
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TABLE 6. Summary of Body weight Daca for Offspving of Rats Fed
Quinclorac In the Diet for Twe Generations®
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15




from the high-dose group. Reductions began on day 7
postpartum in F,, males, day 14 postpartum in F,, females,
and at birth for both F,, males and females. Reduced body
waight was cbserved in F,, pups on day 21 postpartum.

Developmental landmarks are sumrmarized in Table 7.
Significant developmental delays were observed in high-dose
F., pups for eye opening, binna unfolding, and audirtory
canal opening and in high-dose F;, pups for eye openinag and
auditory canal cpening.

D. REYVIEWERS' DISCUSSIQON/CONCLUSIONS:

1.

[x¥]

: Tha stability analysis data
collected prior to study initiation were from thae year
1983. The test material concentration reported for this
test was 42 mg/kg (equivalant to 42 ppm). Since the
dietary concentraticns used in the present study were nuch
higher, the usefulness of these data is questionable. The
author stated that verification of the stability was
performed after termination of the study, but these data
were not presented. An analytical report entitled
"Stability Control," which states that analysis was
conducted on March 5, 1988, is presented. However, it is
unacceptable because nunber of days for which the stability
test was conducted was not reported. Alse, this test was
not performed on the test diets, but on the <technical
sample (NS7 III/2) only.

Concentration analyses were conducted prior te study
initiation and every ] months (a total of three analyses)
thereafter, as specified in the protocol. However, the
last two analyses (for batch No. NS7 III/2) included the
nid-dose group only: no results were presented for the law-
or high-dose groups (1,000 and 12,000 ppm, respectively).
Actual concentrations ranged from 96 to 117% of target
concentrations for the first two analyses (batch
No. NS5 III).

Parental Toxicity: Significant reductions in body weight
during the premating period, particularly in the F.
generation, were cbserved in high-dose males and females.
Furthermore, maternal body weights were significantly
reduced during the latter part of lactation at the high-
dose level. Maternal food consumption for high-dose
animals was slightly reduced during the latter part of
lactation. Unfortunately, the reviewers could not conduct
statistical analysis because individual animal data were
not presented. The incidence of mild interstitial
nephritis was higher in high-deose F, and F; females than

16
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TABLE 7. Summary of Effects of Dietary Administration
of Quinclorac on the Development of ottspring
(Males + Females)
Developmental )
Landmark 0 1,000 4,000 12,000
El‘..m
Pinna Unfolding (%)° 98.6 99.6 98.9 91.4%%
Auditory Canal OEeninq (%€ 94.2 97.4 97.8 87.9*
Eye Opening (%) 100.0 100.0 100.0 97.31*
E.w_Bups . .
Pinna Unfolding (%) 100.0 - 100.0 100.0 100.40
Auditory Canal Opening (%) 96.9 98.1 97.3 98.6
Eye Opening (%) 100.0 100.0 100.0 100.0
£, Pups .
Pinna Unfolding (%) 100.0 100.0 100.0 100.0
Auditory Canal Opening (%) 100.0 97.5%* 99.6 gl.1*+
Eye Opening (%) 100.0 99.6 99.3 95.5%%
‘Data were extracted from study No. 88/0321, Tables 084, 087, 0190,

093, 096, 099, 203, 206,

and 209.

*Represents the percentage of pups/group achieving pinna unfoldin

by Day 4 postpartun.

‘Represents the

percentage
canal cpening by Day 13 postpartum.

of pups/group achieving

auditorvy

‘Represents the percentage of pups/gruup achieving eye opening by

Day 16 postpartum.

*Significantly different from controls (p <0.05).

**Significantly different from controls (p <0.01)..




controls: 4, 1, 4, and 16 F, females and 6, 5, 4, and 17
F, females from the control, low-dose, mid-dosa, and high-
dosa groups, respectively, were affected. Siailar
increases, however, were not seen in males.

Based on these results, the LOEL for parental toxicity is
12,000 ppm, and the NOEL is 4,000 ppm.

Reproductive Toxicity: Fertility, pregnancy rates, and
length of gestation were unaffected by ingestion of the
test material. However, pup viability at the high-dose
level (F,, generation) was reduced when compared with
controls. In addition, body weights of high-dose pups,
particularly following the F; mating, were significantly
reduced, and developmental delays, i.e., pinna unfolding
and eye openiny, were avident at the high-dose level when
compared with controls. Approximately 9% of high-dose F.,
and F,, pups failed to achieve pinna unfolding by day =<
postpartua as compared to 1% of controls. For eye opening,
3-5% of high-dose F,, and F., pups failed to achieve this
landmark by day 16 postpartum as compared to 0% fer
contrels.

Based on these results, the LCEL for reproductive toxicity
1s 12,000 ppm, and the NOEL is 4,000 ppm.

study Deficiencies: The follcwing deficiencies were ncted.

a. Data on stability analyses of the test material in fee:d
at the levels tested were not presented. Data cn
concentration analyses were incomplete.

b. Culling of litters on day 4 postpartum was nc<
conducted.

c. Statistical analysis of food consumption was nct
performed. The reviewers could not conduct statistical
analysis because individual animal data were ncc:
presented.

d. <Clinical observation data were not presented.

e. This study was conducted-according to OECD GLPs and not
USEPA GLPs. The only difference between the =twc
appears to be the amount of time required for storage
of data (paper and tissues). This should be clarified
in the study report.




E. CLASSIFICATION: CORE Supplementary Data.
Parental NOEL = 4,000 ppm (approximataly 350 mg/kg/day).
Parental LOEL = 12,000 ppm (approximately 1076 mq/kg/day)
Reproductive Toxicity NOEL = 4,000 ppn.
Reproductive Toxicity LOEL = 12,000 ppn.

F. RISK ASSESSMENT: Not applicable.

‘Calculated by the reviewers as mean test material intake of
F, and F, males and females during the premating and gestation
periods only. The test material intake during lactation was
excluded because pups probably ingested food also. This creatad
higher test material intake values since they were calculated using
maternal body weight only.
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DATA EVALUATION RECORD )

CHEMICAL: Quinclorac.

STUDRY TYPE: Mutagenicity--Salmenella typhimurium mammalian nmicro-

some mutagerl.icity assay. :

ACCESSION/MRBID No.: 410635-27.

TEST MATERIAL: Registration No. 150 732.

S3 ( .t 3,7-Dichloro-8-quinolinecarboxylic acid; BAS St
H.

SPOMNSOR: BASF Corporation Chexical Division, Parsippany, NJ.

TTSTING FACILITY: BASF Aktiengesellschaft, Ludwigshafen.
w. Germany.

TITLE OF R : Report on the Study of Reg. No. 150 732 :n the
Anes Test (Standard Plate Test with Salmonella typhimuriun) Jazed

May 4, 1984.

AU{HOR(S!: Engelhardt, S.

STUDY Noe{s).: 84,0136,

REPORT ISSUED: May 4, 1984.




L: Two independent Salmenella
typhimurium mammalian microsome nutagenicity assays wera conducted
with five concentrations of the test material, Registration (Req.)
No. 150 732, ranging from 20 to 5000 ug/plate. Althougr the tast
material failed to induce a mutagenic response in Salmonella
syphimurium TA1535, TA1537, TA98, or TAl00, the S3-activated assays
ware conducted with an excessive concentraticn of S8 (30%) in the
S9 reaction mixture. Unless the author can justify the use of a
nigh S9 concentration, the assay should ba repeated using the
recommended” screening concentration (4% S$9 in the $9 aix).
Additionally, the purity of tiie test material was nef. reported and
analytical data to support the actual concentrations of the test
material that were used in the assay were not provided.

Study Classification: The study is unacceptableﬁ:

A.  MATERIALS:

1. est erial:

Name: Reg. No. 150-732-BAS 514, H

Description: The physical appear.nce of the tes: naterial was
not provided: however, the chemical name and
structure were reported

Lot 3: 84/150

Purity: Listed as the technically active ingredienc

Contaminants: None listed

Solvent used: Dimethylsulfoxide (DMSO)

Qther comments: The test material was stcred at $°C and

was found to be completeliy soluble in IMSC up

5000 ug/plate.

z. Contrgl Materials:

Negative: DMSO

Selvent/final concentraticn: 100 ug/placte
Positive: Nonactivation:

N-methyl-N'-nitro~-N-nitroscguanidin 3 4g/plate TAL

TA1535
4~-Nitro-o-phenylenediamine 10 +<g/place TA9S
9-Aminoacridine _100 ug,/plate TA1537

Activation: :
2-Aminoanthracene {2AA) _10 ug,y,plate ail strains.

3. activation: S9 derived from
X Aroclor 1254 X inducead X rat X liver
phenobarbital noninduced mouse 1ung
Lone hamster other
ovher octher

L0n¢w€mT&

x T, J«a\a Yoo baum Mf-%,nxslﬂ-j‘kc' quﬁt&%(w
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If other, describe below. Describe S9 composition (if purchasec .
give details). The S9 n»ix contained 30% S9 liver homogenate.

4. Test QOrganism Used: syphimurium strains
TAS7 X TA98 X__ TA100 TALO2 TALZS
% TAL1535 X TA1537 TA1538; list any others:

Test organisms were properly maintained: YES
checked for appropriate genetic markers (rfa mutation,
R factor): JYES.

5. Test Compound Copceptrations Used:

Nonactivated conditions: 20, 100, 500, 2500, and 5CO00
sg/plate

Activated conditions: As above.

B. T Fo :

1. Tyve of Salmonella Assay: X Standard plate test
Pre-incubation (___ ) minutes
"Prival" modificatioen
Spot test
Other (describe).

2. elimi sav: A preliminary cytotoxicity assay was
not performed.

w
.

Mut ici say: Five doses c¢f the test mnazer-al
ranging from 20 to 5000 pug/plate were tested in =we
independent nonactivated and S%-activated clate
corporation assay. In the initial assay, <the ncn-
activated test nmaterial was neither cytotoxic mor
mutagenic (Table 1)}. Although a marked decrease :n
revertant colonies of strain TAl00 was cbserved at
S9-activated doses of 2500 and 5000 pg/plate, a sinilar
reduction was not seen in the independently repeazed
assay (Table 2). No aporeciable increase in revers-on
to histidine prototrophy of any strain resulted foon
exposure to the five selected nonactivated cr =S3-
activated doses in either assay. The sensitivity cf <he
test system to detect the mutagenic action of <te
nonactivated positive controls was clearly demonstrated.
Although all strains responded to the mutagenic act.on
of the S9-activated positive control (10 pg/plate 2A1},
both the concentration of 2AA that was used and the
percentage of S9 in the S9-cofactor mix (30%) were
considerably higher than the levels generally requir=d
to show assay sensitivity.

-
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TABLE 1. Representative Results of the Initial Plate Incorporation $pimonelia tyohisurivm Mutsgenicity assay
with Reg. %o. 150 732

Dose
9 plate —Aevertants per Pigte of Bscteriz( Tester Stryin’
substance Activation (sg/plate) TA153S TA1S3? TA98 TAICO
uegagive Control
Dimethylsul foxide - .- 121 Tt 28! 107 @ &
. .. 1 3 T2 VR | 104 ¢ 2
Pogicive Controly®
RNNG - S %97 + 199 - .. 2317278
4NPA . 19 .- .- 860 & 44 .-
9AA - 100 .- 936 : 105 .- ..
20A . 10 473 ¢ 81 192 20 W13 = 93 A7 78
* X ci
Reg. Yo, 150 732 . 5000° Bz 321 b3 JERY S8« '8
. s00 12 ¢ 5 11t e FYAEIRA a3 IR
. 2500_ 113 912 8: «2 3 ‘e
. 5000 713 3: 9% s 2 % 8

“weans and standard deviations of counts from tripl:cate plates.

“ibbrevietions used:
WKMNG - W-dethyl-N'-nitro-N-nitroseguamadine.
YNPA - o-¥itro-a-phenylediasine
FAA - -amincecridine
REVY J-kmyncanthracene.

“tesults for lower nonactivated (20, 00, S00, and 2500 ag/plate) and lower $9-sctivaled (20 and ‘CO 49, Teate”
Joses were generally comparsble to the appropriate control velues.




s

TABLE 2. Representative Results of the Repest Plate Incorporation $almonells (yphims{yy Mutagenicity
Assay with Reg. %o, 130 732
Oose Revertants per Plate of Bacterial lester Strain®
9 plate S, Syohimrive .
Substance Activation (xg/plate) TA153S TA1537 TA98 TAS00
“s9ative Control
Jimmthylsul foxide . - 1% ¢ 2 7zt Ve & 100 ¢ &
. - 822 10 ¢ 2 3: 8 132 :
Positive Sontrols”
G . H 3 ¢ 139 .- .- 17 2 '
LNPA - 1 .- .- 706 2 51 --
SAA - 100 -~ 630 ¢ 30 .- --
A . 10 288 ¢+ 33 217 2 & 1270 & &4 1720 3 i3t
Tess e §
teg. %a. 150 732 5000° 17¢3 6121 2: 9 2 3
. 5000 1222 822 I9: 7 9y ¢+ 1

‘eans and standard deviations af counts from triplicate plates.

“Azoreviations usad:

WG - ¥-Methyl-#’ -nitro-¥-nitrosoguanidine
~NPA - LeNitro-o-phenyledismine
FAA - 9 Aminoacridine

A - 2-Amincenthracene.

“Results for lower doses (20, 100, 500, and 2500 ug/ptete with or without S9 activation) ware 9&1:4!':'. '
cxparasie 20 the appropr*ats control values.




From the combined results of the two assays, the study author
concluded that Reg. No. 150 732 was not mutagenic in this test
system.

)

VIEW ' 3

We assess that the results of the two independently performed
S. typhimurium reverse mutation sssays with the tast nmaterial,

Reg. No. 150 732, did not suggest a positive effect. However,
the use of 30% S9 as the primary screening concentration is
not recommended' and may have compromised the sen31t1v1ty of
the system to detect a potential promutagen. It is possible
for a promutagen to be deactivated and/or be detoxified by
high mixed-function oxidase enzyme levels. Although con-
version o¢f the promutagen 2AA to an active mutagenic
metabolite was demonstrated, the dose of 2AA (10 ug/plate) was
higher than is conventionally applied. Using the recommended
concentration of S9 in the S9 mix (4%), peak mutagenic
activity of 2AA can be achieved at doses ranging from 0.5 %o
2.5 pg/plate. It is not clear whether this high level of 2AA
was required because of the excessive amount of S% in the
activation mix. We conclude, therefore, that unless the
bicchemical characteristics of the test material indicate a
requirement fcr high enzyme levels, the use of 30% S9 as the
primary screening concentration is not an acceptable practice.

D. QUALITY ASSURANCE MEASURES:

A quality assurance (QA) inspection of this study was nc:
performed: however, a signed and dated (March 21, 198¢)
statement indicated that the data were valid and the cutcche
of the study was not affected by the lack of a QA inspect:icn.

tr

CBI _ APPENDIX: Appendix A, Materials and Metheds,
CBI pp. 0011-0017.

'Maron, M., and Ames, B.N. Revised methods for the Salmonella
mutagenicity test. Mutat. Res. 113(1983): 173-215.
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Page is not included in this copy.

"

Pages [R‘{ through [K] are not included.

The material not included contains the following type
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action.
V/ FIFRA registration data.

The document is a duplicate of page(s)

The document is not responsive to the request.

of

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact

the individual who prepared the response to your request.
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DATA EVALUATION RECORD

STUDY TYPE: Quinclorac.

STUDY TYPE: Mutagenicity--Unscheduled DNA synthesis in primarv
rat hepatccyies.

CCESSI0 ER: 410635-31.
TEST MATERIAL: Registration No. 150 732.

SYNONYM(S)/CAS NO.: 3,7-Dichloro-8-quinolinecarboxylic acid: 2NT
No. 84/150; BAS 514 H.

SPGNSOR: BRASF Corporation Chemical Division, Parsippany, NJ.
TESTING FACILITY: Litton Bionetics, Inc., Kensington, MD.

TITLE OF REPUKTY: Report on the evaluation of Registration Numkbeo
150 732 (ZNT No. 84/150) in the jip vitro rar rrizary hepatocyts
unscheduled DNA assay, datr1 June 1986.

AUTHOR: Cifone, M.A.

STUDY NUMBER: 86/013S.

REPORT ISSUED: June 1986.
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CONCLUSIONS/EXECUTIVE SUMMARY: Under the conditions of the assay,
six doses ranging from 101 tc 1520 ug/mL of test material, No. 150
732, did not induce an appreciable increase in the net nuclear
grain counts of treated rat hepatocytes. Cytctoxicity was clearly
demonstrated at concentrations >1520 p3/mL. It is concluded,
therefore, tha*t the test material is inactive in the primary rat
hepatocyte unscheduled DNA synthesis (UDS) assay. However, the
lack of information on test material purity and of supporting
analytical data to confirm actual test material concentrations in
solution precludes full acceptance of the study.

classification t

:* The study is currently unacceptable but can
be upgraded if the missing test material information can be
supplied by the sponsor.

A. MATERIALS:

1. Test Material:

Name: Reg. No. 150 732 (ZNT No. 84/150)

Description: off-white powder

Batch No.: ‘Not provided

Purity: Reported to contain the technically act:ve
ingredient; purity ($) not provided.

Contaminants: None listed

Saolvent used: Dimethylsulfoxiu. (DMSO)

Other comments: The test material was reported to be stacie

in DMSO for at least 4 days. The test
material formed a cloudy white suspension
in DMSO at =300 mg/mL; a clear tan sclution
was achieved at 200 mg/mL. Stock solutizhns
were prepared immediately prior to use.

N

Indicator Cells: Primary rat hepatocytes were obtainea by zhe
in situ perfusion of the liver of an adult male Fischer 241 rat
(150-300 g) purchased from Charles River Breeding Labcratzriss,

Inc.
3. Cell Pre ti
a. Perfusion Technjque: The liver was perfused with Hanxs’

balanced salts solution containing 0.5 mM EGTA and Heges
buffer, pH 7.0, for 4 minutes and with 50-100C u/aL
collagenase in Williams’ Medium E (WME) for 10 minutes.
The liver was excised, removed to a culture dish containing
WME and collagenase, and mechanically dispersed to release
the hepatocytes.

TR g e bean e o Aoesptadd, (e
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b. Hepatocyte Harvest/Culture Preparation: Recovered cells
ware cantrifuged, resuspended in WME containin ng serum and
dexamathasone, counted, and aliquoted (0.5 x 10° cells/3 aL
WME) onto plastic coverslips. The cultures warae slaced in
a humidified, 37°C, 5% CQ, incubator for a 1.5~ to 2-hour
attachment period. . Unattached cells were removad: viabla
cells were refed and established as monolayer cultures.

Positive Control: To demonstrate assay sensitivity to detect
UDS, 0.05 ug/mL 2-acetylaminofluocrene (2-AAF) was included as
the positive control chemical.

STURY DESIGN:

Dose Selection: Initially, 15 concentrations of the test
material were assayed (1000-0.025 ug/mL in dilutions of
approximately twofold steps). When the viability estimate was
obtained (20-24 hours after treatment initiation), at least six
of these doses were chosen for analysis of nuclear labeling,
starting with the highest dose that resulted in a sufficient
number cf cells with intact morphologies and proceeding to
successively lower doses.

UDS Assay:

a. Treatmcat: Five replicate, monolayer cultures were exposed
t> the selected doses of the test material, negative
control (DMSO) or positive control (2-AAF, 0. 05 ug/ml) for
18-19 hours in WME containing 1 pucCi/mL [H]tﬁymldln .
Treated monolayers were washed twice with WME: two of =Zhe
five replicates for each treatment group were used ==
determine cytotoxicity. These cultures were refed,
reincubated, and monitored for cytotoxicity at 20-24 hours
posttreatment by trypan blue exclusion.

b. UDS Slide Preparation: The remaining cultures were washed
with medium containing 1 mM thymidine. Treated

hepatocytes, attached to coverslips, were exposed to 1%
sodium citrate for 8-10 minutes, fixed 1in acetic
acid:ethanol (1:3), dried, and mounted.

c. i uto jogra Graij velopment: Slides
ware coated with Kodak NTB2 emulsion, dried for 7-10 days
at 4°C in light-tight desiccated boxes, developed in Kodak
D-19, fixed, scained with Williams’ modlfled hematoxyllr
and eosin, coded and counted.
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d. gGraip Gounting: The nuclear grains of 150 morphologically
nocrmal cells for each test dose and negative and positive
controls were counted microscopically. Net nuclear grain
counts were determined by subtracting the nuciear grain
counts of each cell from the mean cytoplawmic grain count
of three nuclear-sized areas adjacent to each nucleus.

Evaluation Criteria:

a. Assay Validity: For the assay to be considered valid the
following criteria must be satisfied: 1) hepatocuytes
racovered from the perfusion step and monolayer cultures
uged for the assay must show >70% viability: 2) the solvent
controls should have net nuclear grain counts of <2: 3) the
positive control must demonstrate the sensitivity of the
test system to detect UDS; 4) data must be obtained fronm
at least two replicate cultures/dose; and 5) the highest
dose must show cytotoxicity, the limit of solubility, or
reach the maximum recommended dose for this assay (5000
ug/ml; .

b. Positive Respopnse: The assay was considered positive if
a) an increase in the mean nuclear grain count was
>6 grains/nucleus over the negative control value, b) the
percent of nuclei with >6 grains exceeded 10 percent of the
negative control population, or c) the percent of nuclei
with >20 grains was >2% of the examined populatioen.

REPORTED RESULTS:

1. UDS Assay: Four trials were conducted. The report stated
that the first trial was repeated to achieve "higher
toxicities": the dose range used in the first assay was not
reported. Owing to unspecified technical problems, the
second and third trials were aborted. For trial 4, eight
concentrations ranging from 101 to 3040 gg/mL were assaved.
The study author stated that compound precipitation was
observed in the culture medium containing 759 to 3040 ug/mL
ot the test material: doses below 759 ug/mL (506 toc 101
pg/mL) appeared to be fully soluble. The study author alsc
noted that concentrations >253 pgg/nL caused an acidic
change in the pH of the culture medium; there was no
indication that the pH was adjusted to compensate for the
acidic condition caused by the test material. Results from
the cytotoxicity assessment indicated that the two highest
doses (2020 and 3040 ug/mlL)} were completely cytotoxic.
Survival for the remaining levels ranged from 32.3% at 1520
pg/mL to 94.7% at 101 ug/mL. Based on these data, six
doses (101, 253, 506, 759, 1010, and 1520 gxg/mL) were
scored for UDS.

1
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D.

[©)]

As shown in Table 1, nuclear grain counts for the selected
doses were generally comparable to the solvent control
value. By contrast, the positive control, 0.05 pg/mL 2AAF,
induced marked increases in UDS grains per nucleus and the
percent nuclei with >6 grains. An appendix to the final
report, dated June 1764, indicated that the stability of
the test material ir DMSO and in an aquecus medium was
established analytically by the sponsor; no data were
provided to support this statemen®.

Based on the overall results, the study author concluded,
"Thae test material, 2ZNT No. 847150, did not induce
significant changes in the nuclear labeling of primary rat
hepatocytes for an applied concentration range of 1520
ug/mL to 101 upg/mL."

REVIEWERS' DISCUSSION/INTERPRETATION OF STUDY RESULTS:

We assess that the stuay was conducted properly and that the
author’s interpretation of the data was correct. None cf the
doses induced an appreciable increase in UDS. The cytotoxic
effect demonstrated at doses 21520 pg/mL indicated that the
test substance entered the hepatacytes and that the lack of
response was not due to the inability of the test material to
penetrate the cell wall. The study adequately demonstrated
both the solubility 1limits and cytotoxicity of the test
material. Similarly, the ability of the test system to detec:
UDS was clearly shown by the findings with the positive contrz!
(2-AAF, 0.05 ug/mL). Although twice the number of cells were
scored in the positive control group than was requizad by
protocol, the applied concentration cof 2-AAF was relativelw
low, hence providing added assurance of assay sensitivity. wWe
conclude, therefore, that test material, Reg. No. 136 T1i2,
failed to induce a genotoxic response in a well-contrclled
study. However, the lack of information on test mnateriai
purity and of supporting data to confirm actual test materia:
concentrations in solution renders the study unacceptable.

QUALITY ASSURANCE MEASURES: A quality assurance statement was
signed and dated June 6, 1986.

c X: Appendix A, Materials and Methods, CBI pp. 001:-
0018. -

1G4




TABLE 1. Representative Results of the Unscheduled DNA Synthesis fn Rat fepatocyte Assay with lest
Hatecial, Reg. Ko. 150 732

Average Avernge Average
Parcent Juclese Percent Percent
Cells Survival® Grain Nuct2l w/ Nuclel w/
Treatment Dose Scored (23 Hours)  Count 26 Grairng 320 Grains
Solvent Control
o imethylsul foxide 1% 150 100.0 9.7 0.0 0.3
Pngiti r
2-Acetylamino- 0.05 ag/m 300 100.7 6.30° 56,3 2.3
fluorene
Tegt Material
Reg. Ho. 150 732 1010 xg/mL® 150 3.4 .82 .0 2.3
1520 agsmd 150 32.3 9.18 0.0 2.3
2% Suevival = Mo, of visble celis/unit srca test dose X 100

Ho. of viable cells/unit area solvent controt
Sruifills reporting laboratery’s criteria for a pogsitive effect.

‘Results for lower concentrations (101, 253, 506, and 759 gg/m ) were comparable to the salvent coetrol,
ard, therefore, not presented.

"uighest dose scored; higher concentrations (2020 and 3040 ug/ml) were completely cytotexic.




APPENDIX A
Materials and Methods
CBI pp. 0012-0C18.
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DATA EVALUATION RECORD

CHEMICAL: Quinclorac.

STUDRY. TYPE: Mutagenicity--~In vi%rQ cytogenetic assay with human

lymphocytes.

MRID/ACCESSION MUMBER: 410761-03.

TEST MATERIAL:

SYNONYM/CAS NO.
H.

Registration No. 150 732.

3,7-Dichloro-8-quinolinecarboxylic acid: BAS 31.:

SPONSGCR: BASF Corpeoraticn Chemical Division, Parsippany, NJ.

TESTING FACILITY: BASF Aktiengesellschaft:; Ludwigshafen, .

Germany.

TITLE OF REPORT:

Report on the ipn vitro cytogenetic investigaz.-r-:

in human lymphocytes with Registration No. 150 732.

AUTHOR(S): Engelhardt, G.

STUDY NUMBER(S3:

REPORT ISSUED:

86/0371.

November 23, 1986.



CONCLUSION(S) - EXECUTIVE SUMMARY:

Five nonactivated (125, 250, 500, 1000, and 1500 ug/mL) and five
S$9-activated (250, 500, 1000, 2000, and 2500 ug/mL) doses of test
material, Reg. No. 150 732, were evaluated for cytogenetic affects
in cultured human lymphocytes. Metaphases were not scored at the
highest nonactivated and S9-activated doses owing to cytotoxicit
The mitotlic index for cultures exposed to 500 and 1000 gg/mL-S9
and 2000 ug/mL+S9 were markedly reduced compared to the solvent
control group. Significant increases in the percentage of cells
with aberrations were seen in the 1000~ug/mL nonactivated (p <0.01)
and in the 2000-ug/mL S9-activated (p <0.05) dose groups but not
at the other treatment levels. The study author concluded that
cytotoxicity may be the cause for the chromosome-damaging =-fects
of the test material. We assess that the saevere depression in the
mitotic indices under both nonactivated and S9-activated conditions
may have baeen associated with the pH of Reg. No. 150 732. Findings
from an unscheduled DNA repair assay with Reg. No. 150 732 in-
dicated that doses 2253 ug/mL caused an acidic change in the pH of
the culture medium (see study No. 86/0135). However, there was nc
indication that the pH of the test material was measured in zhe
haman lymphocyte assay. Without this data, we are unable ¢
determine if the clastogenic response is valid or resulted frcno
treatment condition (i.e., low pH); see Reviewers’ Discussion and
interpretation of Study Results, Section D. We assess, theieizore,
that the study is inconclusive and should be repeated.

2
A

Classification: The study in unacceptable: the lack of defin.z:.w:
results indicates that the study should be repeated. It -
recommended that tue repeat assay be performed wWith new dcnc
cells, preferably with replicateée cultures from different donors :
separate experiments with lymphocytes from different doncrs.
Additionally, the repeat assay shculd include appropriate =¥
neasurements and adjustments, if necessary, to maintain cH levels
around neutral during treatment.

]

oy

AL MATERIALS:
1. Test Material:
Nanme: Reg. No. 150 732
Description: white crystals
Batch No.: 832
Purity: 36.5%

( 'ntaminants: None listed

Solvent used: Dimethylsulfoxide (DMSQ)

Other comments: The test material was stored at $°C.
The homogeneity and stability of the
test material in DMSO were determined
analytically.




Call Line: Whole human venous blocd was obtained from
an ungpecified source; 0.5 mL was added to 6 mL of RPMI
1640 tissue culture medium containing 6 uL/aL
phytohemagglutinin, and the mixture was incubated for 43
hours at 37°C.

59 Fraction: The S9 fraction was derived from the livers
of male Sprague-Dawley rats induced with Aroclor 1254,
The S9 reaction mixture contajined one volume of the 59
fraction and one volume of the S9-cofactor mix.

Pogitive Controlg: Mitomycin C (MMC) 2t 0.5 ug/mL was
uged as the nonactivated positive control, and cyclo-
phosphamide (CP) at 6 pg/mL was used as the S9-activated
positive control.

TEST PERFORMANCE:

1.

Preliminary Cytotoxicity Assay: The report indicated that
a wide range of test material doses were analyzed :n a
preliminary cytotoxicity assay. No details were
provided.

cytogenetic Assay:

a. Treatmenpt: Ouplicate cultures were exposed to {ive
nonactivzted (125, 250, 500, 1000, and 1500 ug/=L)
and five S9-activated (250, 500, 1000, 2000, and
2500 ug/mL) test material doses, the solvent (DMSC),
or the positive controls (0.5 pg/mL HMC-89 =or
6 pg/mL CP+59). In the nonactivated systenm, cells
were exposed to the selected test nater:al dcses,
solvent, or positive control for 24 hcurs.

In the presence of 59 activation, cells were expcsed
ta the test naterial or controls for =2 hours,
washed, refed fraesh medium, and incubated feor ::Z
nours. Colcemid (1.33 pg/ml) was added to aii
cultures in the nonactivated and S9-activated assavys
2 to 3 hours prior %o cell harvest.

After incubation, metaphase cells were cbllected,
. treated with a hypotonic solution, and fixed :n

methancl:glacial acetic acid (4:1): slides were

prepared, stained with 5% Giemsa, and coded.

b. Metaphase Apalysis: A maximum of 100 meta-
phases/culture from the test material dose groups
and the negative and solvent controls were scored
for structural and numerical chromosome aberrations.
Fifty cells per positive control culture were
similarly scored. The data were analyzed with and

210




without gaps. The mitotic index was determined by
counting 1500 cells from at least the two highest
teat doses yielding metaphase cells and for the
negative, solvent, and positive control cultures.

c. Statistical Methods: The data were evaluated at
P values of 0.05 and 0.0l by Fisher’s tast.

a. Evaluation Criteria: No criteria to establish the
validity of the assay or the biological significance
of the results were p.ovided.

:* The study author stated
that "the concentrations which suppressed the mitotic
activity by approximately 50% to 60% were 1000 ug/mL
(without S$9 mix) and 2000 ug/mL (with S9 mix)." Based
on these findings, the study author selected 125, 250,
500, 1000, and 1500 ug/mL for the nonactivated assay and
250, 500, 1000, 2000, and 2500 ug/mL for the S9-activated
assay.

Cytogenetic Assay: As shown in Table 1, mitotic indices
were severely suppressed in cultures exposed to 500 and
1000 pg/mL-S9 and 2000 ug/mL+S9 compared to the solvent
control cultures; metaphases were not scored from higher
dose groups. The cytotoxicity of nonactivated 1000 ug/nL
and S9-activated 2000 ug/mL was confirmed in a repeat
mitotic index determination. Chromosome aberrations were
scored from cultures exposed to three nonactivated (250,
500, and 1000 ug/mL) and three S9-activated (500, 1C00,
and 2000 ug/mL) doses of the test material. As further
shown in Table 1, significant increases in the percentage
of cells with aberrations were observed in the 1000 ug/mL
nonactivated (p <0.0l) and the 2000-gg/mL S9-activated
(p <0.05) dose groups. Below these levels, aberration
frequencies were generally comparable to the solvent
control values. There were no appreciable differences
in the number of numerical aberrations among test and
negative control groups.

Chemical Analvsis of Test Material Concentrations:
Analytical data presented for test material solutions
{250, 500, 1000, and 2000 ug/mL) prepared in DMSO
indicated that actual concentrations used in the assay
were within 10% of the theoretical values.




TABLE 1. Smpresentative fesults of the ¥uman Lysphocyte {0 yitro Cytogenetic
Masay with Test Matarial Registration wuber 150 732

Tatst® % cells®  8totogicalty®
9 No. of %o, of si th Sfgnificant
fDose Acti- Nitotic Calls Aberra- Aberra- Aberrations
Substance (ug/at)  vation  [ndex* Scored tiors tions Wo./Type
uegative controf
Culture Medium .- . 8.58 200 1 0.% e
. . 7.2% 200 2 1.0 178; 158
Solv
Dimethy{sul foxide .. . &30 200 2 1.9 1SF; &
.. - 5.66 200 H 3.5 1TF
Pogitive Control
Mitomycin C 0.5 . 1.80 100 &6 S8.0~ 26E: B
Cyclophosphanide 5.0 . $.30 100 3 19,0 d
Test Xaterigl
eg. ¥o. 150 732 250 . 1.4 200 3 1.8 258; 113t
soa- . 2.2 200 . .5 118; 358
1000 . .26 <00 '8 q.3v ATH: I58; 7
S00 . °.13 0 3 ‘.0 ‘SF; €
1000 . 5.33 00 3 .5 218: TP
2000 . 2.93 s »13 4.0 I8; RE: ‘ua

3ased on the count of 350D cells per culture.
‘oaps exciuded.

“iobreviations used:
13 - Shromatid break 15 . Cheomatid fregament
38 - hromosome break SF - Ihromosome fragment L]

- Excharge
© %atiiple soer-3ttors (35 aberrat:ong?

» m

ot £l abarrations wece reported.
*Sigriticantly different than the sclvent controt (D <C.25) oy Fisher s test.

*eSignitreantly different than the solvent contret (p <0.3%) by Fisher’s 2est,




The study author concluded that while significant increases
were observaed at the highest scored nonactivated and S¢%-
activated levels, "cytotoxicity and low solubility of the tes=z
substance, might be the cause for the chromosome-damaging
{(clastogenic) effects jin vitro using human lymphocytes.”

D.  REVIEWERS'® DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

We assess, in general agreement with the study author, tha=
no definitive conclusions can be reached regarding the
potential clastogenic activity of the test material, Reg.
No. 150 732. The study author stated that the test materia.l

induced "a dose-dependent, statistically significant increase
in the number of aberrant metaphases including and excludinzg
gaps both with and without metabolic activation." The resul:s
indicated, however, that positive responses occurred at singls
doses under nonactivated (1000 ug/mL} and S9-activate:
(2000 pg/mL) conditions with inconclusive data on a Jdcse
response.

The study author attributed the significant clastecgen::
effects to "special culture conditions, i.e., cytotoxicity an:z
low solubility of the test material." We do not consider tes=
material insolubility tco be a valid explanation for =n=
significant effect seen at the highest nonactivated and 3:
activated dose levels. It was noted, however, during =z-=
review of an unscheduled DNA synthesis assay with Reg. 2
150 732 that concentrations 2253 ug/mL, prepared in oM
caused an acidic change in the pH of the culture medium  z:-=
DER No. 247-1, Report on the Evaluation of Registration Nuxzcs-
150 732 (ZNT No. 84/150) in the in vitro rat pr:i-ar

hepatocyte unscheduled DNA assay, dated June 1986j}. Low -

e s

in

could be responsible for the significant clastogenic eife::
observed in the human lymphocytes. Brusick®' demeonstrated :tha:
during treatment, reduced pH conditions can induce cytctox.
effects and marked increases in chromosome aberraticns :
mammalian cells. It is possible, therefore, that a pH chance
affected the mitotic index and caused the increased frequenrc.
of aberrations.

e

The currently reviewed study provided noc informat::-
indicating that the pH of the treatment medium was neasure:
or adjusted to maintain a neutral pH. We are, therefore
unable to assess the impact, if any, of the test material :-

‘Brusick, D. Genotoxic effects in cultured mammalian cel:.s
produced by low pH treatment conditions and increased ::z-
concentrations. Environ. Mutadenesis (1986) 8(6): 879-886.




on the outcome of the study. It was noteworthy, however, that
significant clastogenic activity occurred at doses that
saverely reduced the mitotic index (1000 ug/mL-S9 and
2000 ug/mL+S9) .

We conclude, therefore, that the assay should be repeated and
staps should be taken to minimize possible pH effects on
treatment conditions. We further recommend that the repeat
agssay be performed with new donor cells, preferably with
replicate cultures from different donors or separated
experiments with Llymphocytes from different donors. The
investigators should alsc adopt the more conventional method
for scoring cells with multiple aberrations (i.e., cells with
210 aberrations are considered to be multiple aberrations).

QUALITY ASSURANCE MEASURES: A quality assurance statement was
signed and dated November 25, 1986. ’

GBI APPENDIX: Appendix A, Materials and Methods, CBI c¢p.
001l1-0022.
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DATA EVALUATION RECORD

CHEMIGCAL: Quinclorac.

STUDY TYPE: Mutagenicity--In vive cytogenetic assay with Chinese
hamsters.

ACCESSION/MRID NUMBER: 410635-10.

TEST MATERIAL: Registration No. 150 732.

SYNCNYM: 3,7-Dicaloro-8-quinolinecarboxylic acid; BAS 514 H.

SPON : BASF Corporation Chemical Odivision, Parsippany, NC.

TESTING FACILITY: BASTF Aktiengesellschaft, Ludwigshafer,
W. Germany.

~ -

No. 150 7232 in Chinese Hamsters; bore marrow chromosome analysi
single oral administration.

TITLE OF REPORT: Report on the cytcgenetic study in viveo oI Regq.
S

AUTHOR: Engelhardt, G.

STURY NUMBER: 88/1086.

REPORT ISSUED: June 13, 1988.




The potential of test material, Reg. No. 150 732 to induce
~hromogome damagae was investigated in Chinese hamsters. Groups of
10 animals (5 males and 5 females) raceived single oral gavage
administrations of 2000 or 4000 ng/ky of the test material and were
sacrificed 24 hours postexposure. Thirty animals were subdivided
into groups of 10 (5 males and 5 females), dosed with 8000 mg/kg,
and sequentially sacrificed 6, 24, and 48 hours follawing
treatment. Signs of irregular respiration, apathy, and generally
poor condition were seen in all dose groups. A significant
increase in the percentage of cells with aberrations was observed
in the high-dose animals at the 24-hour harvest but at no other
sampling interval; the effect was neither dose nor time dependent.
Since a high frequency of aberrations occurred in the negative
control group (males only) and there was an unusually high
incidenca of "marker chromosomes™ in 6 of the 70 animals used in
this study, the experiment was repeated using animals from a
different commercial source.

The results of the repeat assay, conducted with 8000 mg/Xg of the
test material, did not confirm the earlier findings. RIe)
significant increases in chromosome aberrations were seen in the
tone marrow cells of male and female Chinese hamsters harvested 6,
24, or 48 hours postexposure to 8000 ag/kg.

We conclude, therefore, that since the initial significant respcnse
was not time or dose related and was not reprcduced in the repeat
assay, the test material, Reg. No. 150 732, was not clastogenic in
this ip vive cytogenetic assay.

study Classification: The study .s acceptable.

A. MATERIALS:
L. Test Material:

Name: Reg. No. 150 732

Description: White crystals

Batch No.: N57

Purity: 98.33%

Contaminants: None listed

Solvent used: 0.5% aqreous carboxymethylcellulose (CMC).

Other comments: The test material was stored at 4°C. The
homogeneity and stability of a comparable
batch of the test material {not
identifieqd) prepared in water was
determined analytically. Suspensions of
the test material used in the analysis
were prepared immediately prior to use.




%

2. Tess Animals: SRR
1.  pourge:
. Initial study: Adult male and female Chinese

hamsters (7 to 11 weeks of age) naving a mean
waeight of =25 g wera obtained from Hoffman-LaRoche,
Fullinsdert, S2.

. Repeat Study: Adult male and female Chinese
hamsters (7 to 13 weeks of age) having a mean
weight of =230g wera obtained from Xnoll AG,
Ludwigshafen, W. Germany.

b. Animal Maintenance: Animals were housed in groups o*
five during the cconditioning period and individually
thereafter, under environmental conditions controlled
for temperature (20-24°'C), relative humidity (30-70%},
and light (12 hours/day). Standard feed (Kliba Hal-
tungsdiat) and drinking water were available ag

Albitum.
. Assignment te Grougs: Animals were identified nv carzd
number, randomized, and assigned to the fellowing “as=
Jroups:
Males Famales Inter
Tmst o iroud lose srous SToup i
i
enicle JopITal
1s Zardoxw-
zethvicelluzlose ~JMC Il osab : :
Jnsizive copnirol
vclophosphaaide . C2° O 2g, Xg : 3 .
Test Materia;
High dose 3000 ag kg 5 b -
3 5 I 1
b 5 -3
5
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Yales/ Fezales/ Zniterral

Test Group Dose Group Group Yowss
4id dose 4000 mg/kg 5 5 . l.
Low dose 2000 nog/kg 5 p) A
Repeat Study*
Vehjcle Contxol
0.5% CdC 20 oL 5 5 . 1

High dose 3000 ag/kg

40 mg/kg 5

wn
'

(VAN
[y e
1

wn

3The dose(s) of the test material. vehicle. and positive control were
adainisctered once by oral gavage.

3. STUDY DESIGN:
1. Preliminary Toxicitv Study: An acute oral toxicity szui
was performed:; the details were not reported. The =zut:

the test material died, and clinical signs of tecxic:
(irreqular respiration, apathy, and generally poor <=
dition) were seen in animals administered €250 ag, kg
the test material. The study author, therefore, se’ ec:
2000, 4000, and 8000 mg/kg as the low, intermediat=, :
high dose, respectively, for the cytogenetic assay.

b Z
stated, however, that one animal receiving 16,00C amg, k3 =

1. Compound Administration: Thirty animals (15 males
and 15 females) were administered a single crmail
gavage dose of 8000 mg/kg. The mid~ and low-tast
material doses as well as the vehicle (0.5% OX)
and positive (40 mg/Xg CP) control compcunds were
similarly administered once by oral gavage:r e=2ch

6
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of these groups consisted of five male and fiv
female Chinese hamsters. All animals were observed
for clinical signs of toxicity.

2. Animal Sacrifice: Representative males and females
in the high-doss# group werae sacrificed by an un-
specified meth-d at 6, 24, and 48 hours post-
exposure to 8000 mg/kg of the test material.
Animals in the mid- and low~test material dase
groups and the vehicle and positive control grougs
ware sacrificed 24 hours following treatment. iz
animalg received a single intraperitoneal injecticn
of 3.3 mg/kg colcemid =2 hours prior to the
scheduled sacrifica.

3. Bopne Marrow Harvest: Bone marrow cells were
collectad from both femurs by aspiration 1intz
Hanks’ solution. Cells were centrifuged, treated
with hypotonic 1% sodium citrate, and fixed :=

methanol:glacial acetic acid (3:1}. Slides wers
stained with S% Giemsa and coded.

4. Slide Apnalysis: A maximum of 100 metaphases rer
animal were scored for the presence of structura.l
and numerical aberraticns. Gaps were counted and
data were evaluated with and without gaps.

5. Statistical Evaluation: The data were analyzed tcro
statistical significance at p values of 0.03 arn:
0.0 by Fisher’s Exact test and the Mann-Wh:ztnev
U test.

5. Repeat udy: The repeat cytogenet:c assay
conducted as described for the initial assay =
the exception that the low- and mid-test material
dose groupy were not included. The animals ised
in the repeat study were obtained from a diffarenc
commercial source because of the unusually =nizn
incidence of "marker chromcscmes™" ocbserved in tRe
animals from the initial assay.

y

’
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C. REPORTED RESULTS:
1. Test Materijal Analyses: Data presented by the study authcr

from the analysis of test material solutions indicated thaz
in both the initial and repeat assays, the actual con-
centrations of test material, Reg. No. 150 732, were withi=z
10% of the nominal concentrations. Values from duplicate
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samples analyzed for achieved concentrations were generally
comparable, indicating that the test material was uniformly
distributed throughout the dosing solutions.

: No animals djied while on study.
Clinical signs of irraqular respiration were noted in all
dose groups within 30 minutes of test material ad-
ministration. Approximately 2 to 3 hours postexposure,
apathy and a generally poor condition were observed in all
dose groups. The report indicated that some of these signs
persistad until the scheduled sacrifice.

Cytogenetic Assay

a. Injtial Test: Representative results from the initial
assay are presented in Table 1. As shown, analysis of
metaphases recovered from high-dose males and females
24 hours posttreatment revealed an increase in the
percentage of cells with aberrations; the combined data
for both sexes were significantly (p <0.05) different
than the combined vehicle control group value. No
significant effects were observed in the high-dose
group at the 6- or 48-hour harvest interval or in the
low- and mid-dose groups harvested 24 hcurs
postexposure. The frequency of numerical aberrations
in treatment groups was generally comparable to <the
vehicle control group values. The study author stated
that the significantly increased percentage of aberrant
cells in the 8000-mg/kg (24-hour harvest) dose group
was "influenced by only a few animals (less than 50%
of the animals/group} and that more than 50% of <the
hamsters have an aberration rate in the range of that
of the control." The study author further stated that
both the relatively high frequency of aberrations in
the negative control group and the unusually high
frequency of "marker chromosomes® in § of the 70
hamsters suggested that the animals used in this study
were probably of "poor quality."™ Our reviewers noted
a relatively high frequency of cells with nultiple
aberrations in both the contrel and test groups.
Although the occurrence of multiple aberrations is
expected in the positive control group, they are rarely
seen in untreated animals.

Based on the unusual findings of this study, a repeat assay
was performed with Chinese hamsters obtained from a
different commercial source.
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b. Repeat Test: The repeat assay was performed as described
for the initial test; however, only the :igh dose of the
test material (8000 mg/kg), the vehicle (3.5 CMC), and the
positive (40 mg CP/kg) control were included. Groups of
10 animals (5 males and 5 females) administered 8000 mg/kg
of the test material were sacrificed 6, 24, and 48 hours
foliowing treatment. All control animals were sacrificed
at 24 hours. Results showed no significant increases in
the percentage of cells with aberrations in the three
groups of male and female hamsters recelving the high dose
of Reg. No. 150 732 (Table 2).

The study author concluiled, "Thus, according to these
results the test substance Reg. No. 150 732 is considered
not to have any chromosome-damaging (clastogenic) effect
under the experimental conditions chosen here.®

REVIEW ’ SSI0 St

We agree with the study author’s conclusion that test materia:l,
Reg. No. 150 732 was not clastogenic in this 3 wvive
cytogenetic assay for the following reasons:

1. The significant effect observed in the high-dese grzup
(24-hour harvest only) of the initial assay was o=
dose or time dependent.

2. The effect was not reproducible.

We do, however, question the classification of >5 aberrati::zns
per cell as a multiple akerration. By convention, only cel.:z
with >10 aberrations per cell are assigned to this grcup -
aberrations. Nevertheless, we do not feel that this deviat:
from recognized scoring schemes altered the outcome o7 =
study. Although one multiple aberration was scored in the :
hour harvest group exposed to 8000 mg/kg of the test mater::
in the repeat assay, the occurrence of this aberration in . :
10 animals and in 1 of 1000 cells dces not constitute
sufficient evidence of a clastogenic effect. We conclude.
therefore, that the initial results were ancmalous and that =xe
negative findings of the repeat assay are valid.

T u
[ ]

.

U | URES: A quality assurance statement was
signed and dated June 13, 1988.
CBI APPENDIX: Appendix A, Material and Methods, CBI pp. 00:.x-
0o02z28.
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DATA EVALUATION RECORD

CHEMICAL: Quinclorac.

STUDY TYPR: Mutagenicity--Microbial mutagenicity assays w1
salmonella Lyphimurjum and Eschexichia coli.

(44

MRID/ACCESSION No.: 410635-28.

TEST MATERIAL: Registration No. 150 732.

SYNCHYMS/CAS No.: 3,7-Dichloro-8-quinolinecarboxylic acid; 3AS 513
H.

SPONSOR: BASF Corporation Chenical Division, Parsippany, ¥NJ.
TESTING FTACILITY: BASF Aktiengeselischaft, ludwigshaler. «w.
Sermany.

TITLE OF REPORT: Report on the Study of Registraticn Number .3:

732 in the Ames Salmonella/Mammalian Microsome Mutagenicity Te
and Reverse Mutation Assay--E. coli WP2 uvrA (Standard Plate Te
and Preincubation Test). Dated August 30, 1688.
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AUTHCR(S): Engelhardt, 3.

STUDY No(s).: 88/0358.
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CONCIUSION(S) /EXECUTIVE SUMMARY: Five doses of test material
Registration (Reg.) No. 150 732 ranging from 20 to 5000 ug/plate
failed to induce a cytotoxic or mutagenic effect in Salmonella
typhimurium strains TAl1535, TAl1S537, TA98, and TAl00 or in
Escherichia coli strain WP2 uvrA under nonactlvated or S9-activated
conditions in either a standard plate incorporation or a 20-minute
preincubation assay. In the absence of test-material insolubility
or cytotoxicity, 5000 ug/plate is considered to be an acceptable
high dose for microbial mutagenicity assays. However, the S$9-
activatad agsays were conducted with an excessive concentration of
S8 liver homogenates in the S9 mix (30%). Unless the author can
justify the use of a high liver enzyme level, the study should be
repeated using the recommended screening concentration of S9 (4%
S9 in the S9 cofactor mix).' Additionally, the results of the
chemical analysis on test material solutions prepared for these
assays were not reported.

tu ificat : The study is unacceptable.
A. b IALS:
1. Test Materijal:
Name: Reg. No. 150 732
Description: White crystals
Batch No.: III/2 N57
Purity: 98.29%
Contaminants: None listed
Solvent used: Dimethylsulfoxide (DMSO)

Other comments: The test material was stored at . T
homogeneity and stability of the test material
DMSO was determined anakytically: the results

these analvses were not presented.

2. Caontrol Materials:
Negative: DMSO
Sclvent/final concentration: 100 ug/plate
Positive: Nonactivation:
N~-Methyl-N'-nitro-N-nitrosoguanidine _5 wug/plate TA10Q, TAL3:5

r
S I 1]

ol
[

i-Nitro-o—-phenylenedianmine 10 ug/plate TA98

9-Amincacridine 100 ug/plate TAI537

N-Ethyl-N'-nitro-N-nitrosocguanidine 10 ug/plate I. coli
WP2 (uvTA)

‘Haron, M., and Ames, B.N. Revised methods for the Salmonella
mutagenicity test. Mutat. Res. 113 (1983): 173-215.




Activation:
2-amincanthracene (2AaA) _10 ug/plate all S. typhimurium strains.

2-Aminocanthracene (2-Anthramine) 60 ug/plate
E. ¢oli WP2 yvrA.

activatioen: S9 derived from

X Aroclor 1254 X induced X rat X liver
phenobarbital noninducad mouse lung
none hamgter other
other other

I1f other, describe below. Describe $9 composition (if purchased,
give details). The S9 mix contained 30% S£9 liver homogenate.

Test Organism Used: §. Lyphimurium strains '
TA97 X  TA98 X TAl0O TAl02 TALO4
X  TA1S535 __ %  TA1l537 TA1538; list any others:

E. coli WP2 uvra.

Test organisms were properly maintained: YES.
Checked for appropriate genetic markers (rfa mutazion,
R factor): XYES.

est Conce ati Used:

Nonactivated conditions: 20, 100, 500, 2500, and 5000
ug/plate.

Activated conditicns: As above.

TEST PERFORMANCE:

1. Tvpe of Salmopella Assav: X Standard plate test
X Pre-incubation {(2Q) minutes
“Prival® modificaticen
Spot test
Other (describe).

2. Preliminary Cvtotoxicity Assay: A preliminary
cytotoxicity assay was not performed.

3. Mutagenicity Assay: Five doses of the test materiai
ranging from 20 to 5000 ug/plate were tested in the
nonactivated and S9-activated plate incorporation and
preincubation mutation assays. Representative results
of the plate incorporation and preincubation assays are
presented in Tables 1 and 2, respectively. As shown, the

5
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test material was neither cytotoxic nor nutagenic in
S. typhimurium TA1535, TAlS37, TA98, or TAl0G or 1n
E. ¢coli WP2 yuvrd either with or without S9 activation.
Although slight decreases in tryptophan-revertant
colonies of E. ¢oli WP2 uvr) were noted at the highest
assayed dose (5000 ug/plata) both with and without
S9 activation and in both the plate incorporation and
preincubation assays, these reductions werea not
considered definitive aevidence of a cytotoxic effect.
By contrast to the uniformly negative test material
results, all strains responded to the mutagenic acticen
of the appropriate nonactivated positive controls in both
assays. Similarly, all strains responded to S9-activated
2AA; however, the doses of 2AA (10 ug/plate for all
S. typhimurium strains and 60 ug/plate for E. ¢oli) that
were used and the concentration of S9 in the S9 mix (30%)
ware excessive.

Based on the combined results of both assays, the szudy
author concluded, "According to the results of the
present study, the test substance Reg. No. 150 732 is
not mutagenic in the Ames test and 'Escherichia c¢oli
reverse mutation assay under the experimental condit:ons
chosen here."

Reviewers' Discusggzigon/conciusions: Wa assess that =he
test material, Reg. Ho. 130 732, was assayed up =2 an
acceptably high dose (5000 ug/plate) for nonprecipitaz:ing
and noncytotoxic compounds with no evidence of a nu%a-
genic effect. However, the use of 30% S9 as the primary
screening concentration is not reconmended’ and may have
compromised the sensitivity of the system to detec:t 2
potential promutagen that nay be deactivated by xzigh
enzyme levels.

Although conversion c¢f the promutagen 23A to an acsz:ive
mutagenic metabolite was demonstrated, the doses 2f ZAA
{10 ag/plate for all S. typhimurium strains and 42
ug/plate for E. c¢oli) were higher than what is Zzon-
ventionally applied in this test systen. Using <he
recommended concentration of S9 in the S9 mix (43}, ceak
mutagenic activity of 2AA can be detected =y
S. typhimurium strains at doses ranging from 0.5 %o
2.5 pg/plate and peak detection by E. coli WPZ uvrA can
be achieved at = 10 pg/plate. It is not clear whether
these high levels of 2AA were required because of zhe
excessive amount of S9 in the activaticn mix.
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TABLE 1, Representstive Results of the Plate Incorporation Kicrobial Mutsgenicity Assay with teg, Vo. 150 32

Sose Reversants per Plage of Bagtertsl testar Stearn’?
9 plate §. typhimyrtym N
Substance kettvatton (ug/plate) TA1S3S 131537 TA98 tateq PAnr
Negagtve Congrol
drmethytsul foxioe - . 19123 11 e 2 e} 136 ¢ 7 13 ¢ %
- .. 20 4 16 ¢ 181 ¢ 1% 1« a1t
s SRR T ¥
RHNG - S 2187 1 300 .. .- 2133 2“8
LHPA . 10 . .. 855 r %4 ..
CIVY . 100 .- nr. 29 .. .. ..
fuNG . 0 .. .. .. .- Ew NN
bITY . 10 445 ¢ A1 136 ¢ 33 1300 ¢ 10 '453 & 'aS .
- 60 .. .. .a «- 'YJ . '3
1 o, et
. 5009°¢ 20 2 3 1212 30 ¢! 15 2 °3 3.y
Reg. «o. 150 732 . 5000 13 02 30 12 e 8 N

eans acxt ttandard deviationy of ceunts from iriplicate olates.

“atoceviationt used:

NKKG - Neaethyi K -nitro-¥-aitrosoguanidire
[37~F S 4-nitro-o-ghenyl enedraife

4 . - Axipoacridine

fNNG ¥-ethyl ¥’ -nitro-%N-nitrasoguan:dine
A . 2-Aaincanthracens,

“Zesulls for lower goses (20, 300, 500, and 1500 ag/platess ar -59) were zomparatle T3 the aporage ate
oottt values.
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Wa conclude, tharefore, that unless the bicchemical
characteristics of the test material indicate a
requirement for bigh enzyme levels, the use of 30% S9 as
the primary screening concentration is not an acceptable
practice.

Quality Assurance: A quality assurance statement was
signed and dated August 30, 1988.

: Appendix A, Materials and Methods, C3I op.
0011-0020.
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DATA EVALUATION RECORD

CHEMICAL: Quinclorac.
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4 E N : 410635-29.
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Germany.

TITLE QF REPCRT: Report 2n the cytogenetic investigations .o NM=
mice after a single oral administration of Registration Nc.
732 Micronucleus test.

OR({S}: Encelhardt, G.

STUDY KUMBER(S): 86/0C015.

REPORT ISSUED: February 3, 1986.
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CONCILUSION(S) - EXECUTIVE SUMMARY:

Under tha conditions of the study, the single oral administraticn
of 500, 1000, and 2000 mg/kg of test matarial, Reg. No. 150 732,
to male and female mice did not significantly increase the
frequency of micronucleated polychromatic erythrocytes (MPEs).
Bone marrow cells were harvested 24 hours postexposure to the low
and mid doses of the tagt material and 16, 24, and 48 hours after
administration of the high dose. Toxic signs including irregular
respiration, apathy, and piloerection were noted in the mid- and
high-dose animals indicating that the range of concentrations
selaected for this assay was adequate. However, the high-dose group
did not include a 72-~hour postadministration harvest: therefore,
the study design was not adequate to assure the formation of
micronuclei in the event that the test chemical caused nsderate-
to-severe mitotic delay.

assifi ion: The study is unacceptable.

A. MATERIALS:
1. T rial:

Nanme: Reg. No. 150 7132

Description: Colorless crystals

_ot No.: N 32

Purity: 96.5%

Contaminants: None listed

Solvent used: 0.5% Carboxymethylcellulose (CMC)

dther ccmnents: The test material was stored at $°C ind was
suspended in 0.5% CMC. The homcgeneity an:z
stability cf the test material in water uers
determined analytically.

2. Control Materials: ‘licne.

Negative/Route of administration:

‘ehicle, Final concentration,/Route of administration
J.5% CMC was administered once by oral gavage at a dcsing voLl2ze
cf 10 aL.

Positive/Final concentration/Rcute of administration
Cyclophosphamide (CP) at 40 ng/kg was administered cnce by zral ;

gavage. . !

Route of administratiocn: ra2l gavage
Dose levels used: 500, 1000, and 2000 mg/kqg.
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a. Species_ Mouse Strain NMRI Mean weight _2~.5 3 .
Sourca: Charles River GmbH, Sulzfeld, W. Germany.

h. No. animals used per dose: (high-dase group): 15 -ales
15  rfemales
{all other groups): 9 malas S females.

c. Properly maintained? YES.

B3 TEST PERFORMANCE:
1 TIreatment and Sampling Times:

a. Test compound
Dosing: x ance twice (24 hr apart)
other (describe):

Sampling (after last dose): 6 hr X 16 hr
X 24 hr X 48 hr (high-dose group)

{after last dosej: X __ 24 hr (mid- and low-dose groups and
vehicle control group)

k. Positive controil
dosing: X cnce twice (24 hr apar<)
_____  other (describe):
Sampling (after last dose): 6 hr 12 -r
X 24 hr 48 hr 72 hr

other (describe):

2. TI-.ssues_apd Cells Txamined:
X bone marrcw other (list):
Nc. of polychromatic erythrccytes (PCE) examined per animal: 1717,

N¢. of normachromatic erythrocytes (NCE; more mature R3ICs
The number of NCEs was determined per 1000 PCEs,animal.

k]

J. RIPOR ESULTS:

L. Chemj ses: Data presented by the study authcr fzr z:ne
arnalysis of test naterial solutions indicated that the aczual
cconcentrations of test material Reg. No. 150 732 were 122%, 113%,

,and 101% of the nominal concentrations, which were 200, 1CJ, and
30 rg/ml, respectively.




values for duplicate samples analyzed for achieved concentraticn
waere genarally comparable, indicating that the test material was
uniformly distributed throughout the doaing sclutions.

2. Acute Toxjicity Test: The report stated that deaths were observed
in animals receiving 2610 mg/kg:; at a dose of 2150 mg/kg, ali
animals survived but clinical signs including irregqular re-
spiration, piloerection, and apathy were noted S hours after
exposure. Some of these signs were reportad to have persisted icr
3 days posttreatment. Based on thesae findings, the doses selected
for the micronucleus assay ware 500, 1000, and 2000 mg/kg. Our
reviewers notead that the clinical signas observed in nice were
similar to those reported in Chinese hamstars receiving oral doses
of the taest material.

3. Micronucleus Assay:

a. Animal observations: Although one animal died in the 200C-
mg/kg dose group, the author did not attribute this death =2
test material administration. Clinical signs of irregqular
respiration, apathy, and piloerection were observed the day
following administration of the mid and high test doses. In
the low-dose group, "a few" animals exhibited irreqular
respiration and piloerection. Necropsies of the animals in
the treatment groups did not reveal any gross lesions that
could be attributed to the single oral administration of Resg.
No. 150 732.

b. Micronucleus assay: Representative results ({ron
micronucleus assay conducted with the test mnmaterial
presented in Table 1. As shown, the three doses of the =
nmaterial (500, 1000, or 2000 mg/kg) did not apprecia
increase the frequency of MPEs in males and females at
single harvest for the low- and mid-dose groups or at
three sacrifice intervals for the high-dose group. The 3dac
cembined for both sexes at each experimental point were nc<o
significantly different from the control group results. The
report indicated that slight inhibition of erythropoiesis was
evident in some animals in the 1000-mg/kg dose group and 1n
the 2000-ng/kg dose groups at the 24- and 48-hour sacrifice
intervals. The frequency of NCEs per 1000 PCEs in these
groups, either by sex or combined for both sexes, were,
however, within the normal range expected for this paranmeter.

T

1

Yt 0 Wt
ey

[Tt IRE M S ) I 1]

Based on these findings, the study author conciuded, “Thus,
under the experimental conditions chosen here, the test
substance Reg. No. 150 732 does not have any chromoscme-
damaging (clastogenic) effect, and there were na indicaticns
of any impairment of distribution in the course of mitosis.™

'Data Evaluation Record 247-G, Report on the cytogenetic study
in vivo of Reg. 150 732 in Chinese Hamsters; bone marrow chromosone
analysis; single oral administration; study No. 88/0186: dated June

13, 1988. 278




TARLE 1. Representative Results of the Ricrorucleus Assay in Mice with Reg, No, 150 732

¥o. of No. of
Exposure Animals pcEs” wCEs®
Dose Time" Analyzed Analyzed Percent WEs°  per
St tance (mg/kg) (hoasrs) Sex per Grop per Group per Growp 100Q #CEs
vegative Control
3.5% Cardboxymethyt: . 2% | 5 S000 .12 3.336
cellulose f $ 5000 Q.14 0.344
Saxitive Controf
Sretophosphamide w0 % " s 5000 2.8 a.377
. H $000 2.12¢ 8.583
L4 ", A
Reg. No. 150 732 $00 24 L] 5 5000 0.% 0.343
J 5 5000 0.22 3.397
1000° % « $ $000 0.24 .39
4 5 5000 0.14 c.7c8
2000* 16 L] S S000 0.12 3.458
. 5, 5000 0.10 3..09
26 » & £000 0.25 3.78%
¢ 5 $000 g.12 I
[%.) * s 5000 0.12 3.50C
£ ] 5000 0.10 3,884

‘-ime after compound srinistretion.

“itbreviations used:
PCE--Polychromaric erythrocytes
MPE--Wicromxieated polychromat:c erythrocytes
NCE- -dormochromatic erythrocytes,

Tlaloulated by our revigwers,

Jeported to be positive by the study suthor.

Tloomgan s 3ns of rreguiar respisation, apathy, and pricerectton noted 1 gay folicwing compound
¥asintsiration,

Toe anizal died; this death was nat considered 10 de compourd related.




D. E r T 116397 T H
Wa assess that the evidence of toxic signs in mid- and high-dose
animals indicated that the test material was assayed at an
appropriate concentration range. However, the study was flawed by
the lack of a 72-hour saapling interval for the high-dose group:
sampling at 24, 48, and 72 hours is the recommended approach.®

Although the results did not suggest that micronuclei induction in
the high-dose group increased with time, sampling 72 hours post-
exposura would have provided assuranca that the potential for
micronucleus formation was optimal in the event of moderate-to-severe
mitotic delay.

E. QUALITY ASSURANGE MEASURES: A quality assurance statemert was signed
and dated February 3, 1986.

F. GBI APPENDIX: Appendix A, Materials and Methods, CBI pp. 0011-0021.

2Heclcile, J. A., Hite, M., Xirkhart, B., Mavourin, :

.

MacGregqgor, J. T., Newell, G. #., and Salamone, M. F. The induction
of micronuclei as a measure of genotoxicity. A report of the U.S.
Environmental Protection Agency Gene-Tox Program, Myutat. Res.
123(1983): 61~118.




APPENDIX A

Materials and Methods )
C8I pp. 0011-0021.
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Page is not included in this copy.

Pages a X X through A9 are not included.

The material not included contains the following type
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.

Information about a pending registration action.

The document is a duplicate of page(s) .

// FIFRA registration data.

The document is not responsive to the request.

of

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact

the individual who prepared the response to your request.
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DATA EVALUATION RECORD

CHEMICAL: Quinclorac..

STURY TYPE: Mutagenicity--Rec assay with Bacillus subtilis.

MRID/ACCESSION NUMBER: 410635-32.

TEST MATERIAL: Registration No. 150 732.

SYNONYM/CAS NUMBER: 3,7-Dichloro-8-quinolinecarboxylic acid; Bas
514 H.

SPONSOR: BASF Corporation Chemical Division, Parsippany, :J.

TESTING FACILITY: Hazleton Biotechnologies, Landjuweel, =the
Netherlands.
TITLE OF REPCRT: Mutagenicity Evaluation of BAS 314..H in the Re:z-

Assay with Bacjillus subtilis.
AUTHOR(S}: Hoorn, A.J.W.
STUDY NUMBER(S): 87/002s.

REPORT ISSUZD: October 16, 1986.
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GONCLUSIONS/EXECUTIVE SUMMARY: Three nonactivated and three S9-
activated Bacillus gubtilis rec assays were conducted with eight
concentrations of Reg. No. 150 732 ranging from 1 to 10,000
ug/plate. Under nonactivated conditions, the highest assayed dose
(10,000 pug/plate) was cytotoxic but did not cause preferential
inhibition of B. subtilis M45 (rec”) compared to B. subtilis H1?
(rec’)., However, in two of three trials, the nonactivated positive
centrol, 5 uL/plate methylmethane sulfonate (MMS) failed to meet
the minimum required response (>4 mm difference between M45 and
H17), for a positive result. 1In the only successful trial, MMS
induced differential inhibition that only slightly exceeded the
expected response, Therefore, we assess that the nonactivated
results are unacceptable because the ability to evaluate between
genotoxic and cytotoxic responses was only marginal.

The S9-activated assays were compromised for the following reasons:

1. No inhibition of either the repair-competent or repair-
deficient B. subtilis strains was observed at any 359-
activated dose. Since cytotoxicity is the only endpoint
measured in this assay, the inability to demonstrate any
response results in a "No Test."

[

The sensitivity of the test system to detect the 7NA-
damaging activity of the S9-activated positive contro: was
not adequately demonstrated.

[}

Optimum conditions for interaction between the =e
material and S9 cofactor mix were not achieved. 3
Section D, Reviewers' Discussion/Interpretation of Stu
Results.)

Turthermore, the study author did not provide analytical daza2 =:
support the actual test material concentrations used in this sz.3v.
we also assess that stock culture maintenance and verificatizn =
genetic markers were inadequate. We conclude, therefore, thaz :he

study is unacceptable.

Studv Classification: The study is unacceptable.

’Leifer, Z., Kada, T., Mandel, M., Zeiger, E., Stafford, R..
and Rosenkranz, H. An evaluation of tests using DNA repair-
deficient bacteria for predicting genotoxicity and carcinogenicity.
A report of the U.5. EPA's Gene-Tox Program. Mutat. Res. 87(1981::
211-297. -
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MATERIALS :
1. ) at H
Name: Reg. No. 150 732 (2ZNT No. 35,/282-1)
Description: White powder
Batch No.: N57 III/2
Purity: 98.29%
Contaminants: None listed
Solvent used: Dimethylsulfoxide (DMSO)

: The test material was stored at room
temperature in the dark. Based on the results of a
solubility determination indicating that the test material
had low solubility in water, DMSO was selected as the
solvent for this assay. The stability of the test material
in a unspecified agqueocus solution was determined. Results
of this analysis showed that no test material degradation
occurred within 48 hours.

¢ Bacillus subtilis strains H17 (rec’)

and M45 (rec’) were used for the rec assay and were ob-
tained from T. Xada, National Institute of Genetics,

Mishima, Japan. Stock cultures either were held frozen at
-80°C or maintained at 4°C on nutrient agar. Cultures used
in the assay were generated from the stocks and were grown
overnight at 37°C. The report did not indicate that the
genetic markers of the strains were verified.

$9 Actijvatjon: The $9 fraction, prepared from the livers
of adult male Sprague-Dawley rats induced with Arccler
1254, was purchased from an unidentified commercial source.
The $9 mix contained 10% S9.

Posjitive Coptrols: The positive controls used in this
assay were 5 ulL/plate methylrethane sulfonate {(MMS) with-
out 59 activation and 100 upug/plate Sterigmatocystin (ST}

with S9 activation.

SIGN:

Rec Assay: For the rec assay, 2-mL vclumes of top agar
(0.1 M NaCl and 1.5% purified agar) were inoculated with
0.1 to 0.2 mL of the appropriate B. subtilis strain, mixed,

and poured over the surface of nutrient agar plates

The agar mixture was allowed to harden, and wells of
uniform diameter were cut into the surface of each plate.
For the nonactivated assay, 0.1 nL of a 0.2 M phosphate
buffer, pH 7.4, was added to each well followed by the

297




addition of unspecified volumes of eight test naterial
concentrations, the solvent, or pogsitive control.

For the S9-activated assay, 0.5 nL of the S9 mix was in-
corporated into the agar overlay before pouring the aixture
over the agar plates. Test material solutions and the
negative and positive controls were introduced into the
precut wells. Triplicate plates were prepared per strain,
per treatment, per condition. The plates wer:i incubated
at 37°C for 24 to 48 hours; zones of inhibition around each
well were measured and the diameter of each zone, |if
present, recorded in millimeters.

2. Evaluation Criteria: The assay was considered positive i€
a difference of 4 mm or greater was observed between the
DNA repair-deficient M45 strain and the DNA repair-
proficient H17 strain.

C. REPORTED RESULTS:

1. Rec Assay: Eight test material concentrations ranging fron
-0 to 10,000.0 pg/plate were assayed for DNA-damagan,re-
pair activity in B. subtilis H17 and M45 in both the
presence and absence of S9 activation. Three assays were
performed. In the initial assay, the highest nonactivated
dose (10,000 pug/plate) was cytotoxic as indicated by the
comparable zones of inhibition that were scored for the
DNA repair-competent (H17) and DNA repa.r-deficient {33}
strains. The remaining nonactivated doses were neither
cytotoxic nor genotoxic. No inhibition was observed undet®
59~ activated conditions. Both the nonactivated and 55~
of strain M45; however, the zone dlfferent*al was iess than
four mm, the minimam zone difference required by <the
reporting laboratory to conclude a positive genctcx:ic
response.

An independent repeat assay was performed with a comparable
range of test material doses; however, the author did noct
consider these results to be valid because of the gcer
performance of the positive controls. We noted that there
was no appreciable difference between the positive control
finding of the initial and this repeated .est. We further
noted that the evidence for cytotoxicity at 10,000 pg/mL-59
was not reproduced in the second trial. For the third
trial, only the three highest doses (2500, 5000, and 10,000
ug/plate) were assayed. The highest nonactivated dose was
cytotoxic, but no zones of inhibition were induced by 59-
activated 10,000 ug,/plate. Although the nonactivated
positive control (5 ul/plate MMS) induced a minimum geno-
toxic effect, the preferential inhibition index for S9-

6
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activated 10¢ ug/plate ST was less than the expected and
required 4-mm difference.

Representative results from the three assays are presente-
:n Table 1. Based on the {indings from the three. assays,
the study author concluded that test material, BAS 514..H,
ZNT No. 85/282~-1, was not genotoxic in this test gysten.

REVIEWERS' DISCUSSION/INTERPRETATION OF STUDY RESULTS:

We assess that only the findings of the third nonactivated
trial with test material, Reg. 150 732, indicated that the
nonactivated test material at 10,000 ug/mL was cytotoxic but
not genotoxic in the B. suybtilis rec assay.

However, the nonactivated positive control, MMS, was a poor
choice to demonstrate differential sensitivity. As indicated
from the results of the first two assays as well as the
findings from the third assay, MMS either did not induce
definitive preferential inhibition or ‘nduced differential
inhibition that only slightly exceeded the minimum required
response. Therefore, the ability to differentiate between
genotoxic and cytotoxic responses was marginal.

The S9-activated assays were unacceptable for the Iollcwin:
reasons:

X9

-

1. Cytotoxicity (equivalent or preferential) is the only end
point measured in the rec assay; hence 1if a cytotox:.c
response cannot be demonstrated, the assay is considered
a "No Test." A "No Test" results when a test naterial
vields no zone of inhibition at the highest achievabl
dose. Leifer et al.’ recommended that chemicals that viel
a "No Test" in the agar diffusion preccedure should e
retested in a liquid suspension.

a
=
a

2. The ability of the test system to demonstrate the OJONA-
damaging activity of S9-activated ST was not adeguateilry
shown.

3. The S9-cofactor mix and the test material should have been
mixed in the well to ensure contact between the test
material and S9 enzymes. Adding the S9 mix to the agar
overlay rather than mixing it with the test material did
not provide optimum conditions for activation. as

indicated by the study author, the test material had low

lleifer et al. Mutat. Res. 87(1981): 211-297.

7
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TABLE 1. Results of the §. 3ubtiits hoc Assay With Test Materiasl, Reg. No. "7 732

Sraferortia,
[\4 dose ig: §trymst teh DiTion
Substance Activation por Plate K17 "’s indes”
Jimethylsul foarvde . . 0.0 ¢ 0.0 9.2¢00 0
. . - 0.0+ 0.0 9.2 : 0.0 3

.1 0.0 £ 0.0 3.01 0.0 3.0

. .. 0.0 ¢ 0.0 0.0 : 0.0 3.0

-¢ .- 9.0 £ 0.0 0.0 : 0.0 3.6

. .. 0.0 ¢+ 0.0 0.0z 0.0 3.0
Pesitive Congroly
wethy(methare sulfonate -2 S at 1.0 2 0.0 4.3 2 2.8 3.3

-* S &L 2.3 1 0.6 5.3 2 0.8 3.0

. S ut 24.7 2 0.8 231 .0 P 3
Sterigratocystin o€ S0 ug 173 : 0.8 20.7 - 2.6 3o

o4 100 ug 8.3 1 0.8 0.7 2 d.8 J..

.* 500 ug 18.0 ¢+ 0.0 .3 s 3 .
Test Materval
ie9. vo. 150 TI2 : *9, 200° 2.3 : 0.8 EAUD I N s

- *0,000 2.3+ 0.2 .Y o2 R

* ‘0,300 2.3 2 d.s 1Tt e b

ot °0,200 2.2 : 0.2 e 20D T2

. °2,800 2.0 ¢ 0.0 2.2 2 2. )

. ‘9,200 2.3 ¢ 0.0 3.5 2.3 P

flioe (diamater) of inhibition (m) o Stariard Oevialrln; resulls from triplicate Diates.
“Repecrential Inhibition (nOex = focwe of Imhibitian (M4S)-Zome af lmibition (MIT)- selzulstes
Sy NS reviewers.

Imitt31 Assav.

‘Serind Assay.

Te--z Assav.

“Teseits for tue ~esaining ooses (Y, 0, ‘00, SO0, “LCC, 2500, ang SCCO Lgsotate a te *+r5t ang secons
treals 3 I_E30 and SO0 ag/plate 1n the third trtal) were egative.

FIeteTs 13 The tedorting laborateryts Irilesca ‘ir s Ocsitive response {1.e., s M

Srélerence Detween strains WS and 417),




solubility in water. It must, therefore, be assumed that
the solutions prepared in DMSO could not readily Qiffuse
from the wells and come in contact with either the 39 aix
or the tester strains.

"urthermore, strain maintenance and verification of the genetic
markers were inadegquate to ensure against genetic changes that
could affect the fidelity of the assay. Ideally, B. subtilis
strains should be maintained as spores.

We also assess that the lack of analytical data to suppcrt the
actual test material concentrations used in these assays renders
the overall study unacceptable.

E. 19} S S : A signed but undated Quality
issurance statement was provided.

F. CBI APPENDIX: Appendix A, Materials and Methods, 3I =zp.
309-0012.

-




APPENDIX A

Materials and Methods
CBI pp. 009-0012.
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M.:. Caroline Gordon

Health Effects Division - CM2 - Room 821
U.S. Environmental Protection Agency
1921 Jefferson Davis Highway

Arlington, Virginia 22202

Dear Ms. Gordon:

Enclosed is an initial draft for the following DER--
QUINCLORAC:

. Mutagenicity--Rec assay with Bacillus subtilis. Study
No. B7/0025. MRID No. 410635-32. Dynamac No. 247-J.
EPA No. 2-47J.

We have enclosed the confidential business informaticn for
the above report.

Sincerely,

DYNAMAC CORPORATICON

Robert J. Weir, Ph.D.
Program Manager

RIW/kp -

Enclosure

co
<
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DATA EVALUATION RECORD

CHEMICAL: Quinclorac.

STUDY TYPE: Mutagenicity--Chinese hamster ovary cell/HGPRT forward
mutation assay.

MRID\ACCESSION NUMBER: 410761-02.

TEST MATERIAL: Registration No. 150 732.

SYNON .2 3,7-Dichloro-8-quinolinecarboxylic acid: BAS 314
H.

SPONSOR: BASF Corporation Chemical Division, Parsippany, NJ.
TESTING FACILITY: BASF AXtiengesellschafe: Ludwigshafen, w.
sermany.

TITLE OF REPORT: Report on a Point Mutation Test carried out :on

CHO Cells (HGPRT Locus) with the Test Substance Reg. No. 130 ~:I2
{BAS 514H).

AUTHOR{S): Jackh, R.

STUDY NUMBER(S): 86/0214.
REPORT ISSUED: July 18, 1986.




CONCLUSION(S) - EXECUTIVE SUMMARY:

Six doses of test material, Reg. No. 150 732 (46.4, 100, 215, 4441,
1000, and 2150 ug/mL), prepared in tissue culture medium, were
assayed in the Chinese hamster ovary cell forward mutation assavw,
both under nonactivated and S9-activated conditions. The highest
dose (2150 ug/mL/+/-59) was severely cytotoxic. Three nonactivated
assays were performed; results indicated that regardless of the
reported concentrations, consistently increased mutation frequen-
cies were seen at test material levels yielding cloning effici-
encies of 50 to 60%; a dose-related response was not demonstrated.
The inability to draw definitive conclusions results from the use
of an unsuitable solvent (the test material is extremely insolukle
in aqueous solutions):; hence, preparation of accurate dos:ing
solutions was severely limited. We conclude, however, that the
findings suggest a possible mutagenic effect and, therefore
classify the nonactivated test material as presumptively posit:iw
{see Section D, Reviewers’ Discussion/Interpretation of 3tuis
Results).

Although no evidence of a mutagenic response was uncovered :n :t-e
S6-activated phase of testing, the results are unacceptatle bhecause
~he use of excessive 59 (30%) 1n the S9-cofactor nix. <Unless
e study author can justify the use of a nigh liver enzvre level.
study should be repeated using an appropriate s3screen.n s
centration of S9 (10% 59 in the §%-cofactor nix!.

)t ot O
b 2

(
S)

3

Additionally, there were no analvtical data tTo suppcrt acTual

nmaterial concentrations :n sclution, and 2 Juality Assurin:is
statement was not provided.

Study Classification: The study 1is unacceptable and shcu.ld :z=
r2peated using a nmore sultable solvent for the Test mater:al :-d
The appropriate screening concentration c¢f SS9 in the 3% reacT:i::n
Tixture.

AL MATERIALS:

. Test Material:

Name: Reg. No. 130 732/BAS 514 H
Description: Colerless crystalline pcwder
Batch No.: N 32

Purity: 96.5%

Contamingi. .5: None listed

Selvent used: Hams’ Fl2 medium

Other comments: The test material was stored at refr
temperatures. The test material was rep
have low agueous solubility, and the pH
agueous suspension was listed as 3.25. The rer

- did not indicate whether the pH of the =
culture medium was determined or adjuszed
compensate for the low test material pH.

4




Test System: Chinese hamster ovary (CHO) cells, subclone
K1, were obtained from Flow Laboratories, Meckenheim, W.
Germany. Monolayers, seeded at a density of 1 x 10
calls, were maintained in Hams’ Fl2 medium supplemented

with 10% fetal calf serum, L-glutamine, and antibiotics.

S9 Activation: The S9 fraction was derived from the
livers of male Sprague-Dawley rats induced with Arcclov
1254. The S9-cofactor mix contained 30% S% liver
homogenate

Pogitive Controls: A final concentration of 50 ug/nlL
bromocdeoxyuridine (BrdU) was used as the nonactivated
sositive control, and 10 po/mL (final concentration! of
3-methylcholanthrene (3-MCA) was used as the S9-activated
positive control.

TEST PERFORMANCE:

A
P

Preliminary <Cvtotoxicity Assav: The oprel:ainar:
cytotoxicity assay was conducted with & concentrat:
range of 1 to 10.000 ug/mL. Cells were exposed for 1+
hours: no further details were provided.

were treated in the presence or absence of S92 act
with six levels of the test material (46.4 to 213
mL), the negative control (Fl2 medium), or the pcs
controls (BrdU at 50 ug/mL/-89; 3-MCA at 10 ug/nlL

0

Mutagenicity Assay: Cultures, seeded at 1 x 10 ce
a

.
4 i W

After a {-hour exposure, cells were washed, susgenzaes (-
fresh medium, reincubated, and plated at =two

densities. Cytotoxicity was determined by plating > -
cells in duplicate; cultures were incubated for 3 Zavy
stained with methancl/Giemsa, and counted. Cells we
also seeded in duplicate at a density of 10% cells, flask
to allow expression of mutations. Throughout the 2-day
expression period, cells were subcultured and reseeded
at 10° cells. Mutant selection was accomplished =v
plating 3 x ‘10" cells,/flask (five flasks) in rmediur
containing 10 uM &6-thicguanine. Viability at selecticn
was determined by seeding 200 cells/flask we
flasks/treatment) 1in complete medium. Selection and
viability cultures were incubated for 9 days, f{ixed,
stained with Giemsa, and counted. Cloning efficiencies

(CE) and mutation frequencies (MF) were determined.

e

(W)




3. Evaluation Criteria:

a. Assay Validity: For the assay to be considerac valid,
the following criteria must be satisfied- 1@ the ::
for the nonactivated negative control nmust be betweon
70 and 115%, and the CE for the S9-activated negetive
control must be 2503%: 2) the “aﬂkq;cund MF for the
negative control must be <15 x 19°%; 3) the MF for the
positive controls must be clearly elevated: 4) »
minimum of four test doses ranging from noncytotox::
to cytotoxic should be available for analysis: and
5) the highest aose should exhibit a reducer CE.

b. Positiv s : The test material was ccnsidere:
positive if the MF exceeded the background MF by 1
factor of two and showed a consistent dose-resrcnse
relationship.

REPORTED RESUILTS:

i. Preliminary Cytotoxicity Assay: The study auth
~hat cytotoxicity was acnieved at dose levels
mL but <4540 ug/nl: no further information was
3ased on the results, the six doses selecte
mutaticn assay were $5.4. 190, 215, 464
2130 ug,mL with and without 59 activation.

.

. Mutaticn Assay:

Nonactjvatad Assay: Three nonactivated =ria
onducted with the test material. In the initia
c cel:ls surv‘ved expesure to the highest assa:
or the remaining nonactivated doses, percent
rom $1.75% at 1000 ug/nl To 59.0% at $6.4 ugynl .
‘—ant colonies were recovered Irem cultures expese:x -

b pe
{2,

o

(TR
'
o

H

1

Ly, 120, 454, o 12300 ug/al. 4owever 23 TuTamt

.clecnies were count:d <Irom  cultures reated w:°-
215 ug,/mlL of the test material (Table 1). The st.
author claimed that zhe increased MF (16.7 x 107 -2l
~as only slightlr acove "the borderline -aliue

23 x 10°°",. but fai 3 o correct the MF forcytotoxiz:it.
The MF calculated vy cur rey;ewers with an adjustment @ -:
cytotoxicity was-:?.‘ x 137, The nonactivated assay .:
repeated using a Zsomparable range of test nater:n
concentrations. AS houn in Table 1, MFs calculated

cur reviewers were considerably higher than +th
eported by the study author. At 46.4, 100, an
,q,ﬁL “Fs adjusted for cytotoxicity were 5.3, 29.4,
14.4 x 10°%, respectively. Although the response was
ciearly dose related, the ¥F at 100 zg/mL (29.4 x .:

Y e 12 D)
[

ty
'

was comparable to the MF cbserved at 215 ug/al in <=a




TABLE 1. Representative Results of the Nonactivated CHO Forward
Mutation Assays with Test Material, Reg. No. 150 732

Total
Percent HYutant Muration
Dose Cloning Colonies/ Freque=cw?
Sudstance (ug/mL) Efficiency 5 dishes x 10°°
Soirent Control
Hams® F12 Medium .- 70.25 0 0 D
h 76.25 0 0 2
- 6€7.75 0 0 A
Pasicive Contye
3romcdeoxyuridine 50¢ 55.25 229 152.7 T3 5
504 45.25 121 80.° 1T .
50* 36.50 67 aa.” PO
Tast Mgzeria
feg No. 150 T32 nset 56.00 kS 16.° 3
YR 57.50 5 1 ~ -
Rely) 36.7% 25 s T Iv .
215 0 50.50 il Tl T
6. 0" 53.7% N - 3 )
100.0 50.7% -6 0 C :
215.0 53.00 0 )
“Mwzazion frequencies presented by the author were not corrected for
srratoxicicy
LTallon Ireguency Lo
!
- Total number of mutant colonies
N3 of Zishes 3) x No. of cells plated for seleczion .} % 3% . Il:rmi-:
ffficiencv. calculated bv our reviewers.

Resu.is from the initial assay.
‘Resulis Irom the second assay.

"Results from the third assay.

Ir. the initial assay, no mutant colonies were recovered at the lower (== =
-~

and .20 upg/mL) or at the higher (464, 1000, and 2150 ug/mL) doses.

*In the second assay, no murtant colonies were recovered at the higher doses 5~
1000, and 2130 xg/mL).

*In the third assay., no mutant colonies were recovered at 364 or 1000 ag =i:
lthough mutant colonies were recovered at 2150 pg/mL, the cloning effiziercw

al ££L
ar this level was 4.5%.

~
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X



first assay. The assay was repeated a third tire ard
increased MFs were achleved at 46.4 pg/mL (7.0 x 10°%) axd
at 100 pg/mL (50.5 x 107 ®y. The study author interpreted
these results as not indicative of a mutagenic effect.

Results from the S%-activated assay are shown in Table :.
The highest assayed dose was completely cytotoxic. Tx
percent CE for the remaining doses ranged from 7.5
1000 ug/mL to 63.5% at 46.4 ug/mL. No mutant colo
were observed at any assayed dose level: therefore,

MF for all treatment groups was zero.

:jd!’

Based on the overall results of the three nonactivated anrd <=2
one S9-activated assay, the study author concluded that ¢
material, Reg. No. 150 732, was not mutagenic in this ¢
system.

REVIEWERS’ DISCUSSION/INTERPRETATION OF STUDY RESULTS: Wa
assess that several factors contribute to the difficultiass :-

interpreting the nonactivated results from the CHQO fcrwars

mutation assay ceonducted with the test material, Reg. lNz.

150 732.

1. The study author reported that the test material has l:zw
agueous solubility but did not provide specific solub:l-
ity information. According to the Farm Chem:cals
Handbook (1989), the solubility of Quinclorac in sat:zr

is =61 pg/mL. The use of aqueous-based tissue cul<zur

medium as the solvent 1is, therefore, inapnrcor;a =

Similarly, the accuracy of the dosing solutions prec

from the stock "solution" (50 mg of test mater:al

tissue culture =nedium) is questionable. since

information on the levels of solubility or precipits
3

-
o
-

PRI I N ¥

3
Mot

[
]
tr L

were provided, it 1is conceivable that the
concentrations that showed a mutagenic effect
215 uy/mL) wWere essentially equivalent and =tha
ability to demonstrate dose responsiveness was sew
linited because accurate dosing solutions could =n
prepared. The data do, however, suggest that reqa
of the accuracy of the reported dose, mutagenic zact
occurred within the rahge of test material concentra
causing 40 to 30% cytotexicity.

re
‘u(lm"
et (Y 0y
[’ B
HM-
e b e, b

n
et th oty e

0 »
in -,

2. The failure by the study author to correct the data f:zr-
cytotoxicity is a wmajor reporting deficiency. MTs
calculated by ocur reviewers are, as expected, ccn-
siderably higher than those reported by the study aut
and well within the range that should be considerez
suspect. The reproducibility of the increased ¥¥ :=
conjunction with the consistently zero MF for tha
negative controls provides further -evidence that the

8



TABLE 2. Representative Results of the 5$%-Activated CHO Forward
Mutation Assays with Test Material, Reg. No. 150 732

Total
Percent Mutant dutation

Dose Cloning Colonies/ Frequenc-*
Substance (ug/mL) Efficiency 5 dishes x 1078
Solvent Control
Haxs’ F12 Medium - 67.75 0 [s] b
Positive Control
J-Methylcholanthrene 10 61.75 26b 178.7 (288 1.
Tag™
Reg. Yo. 130 732 264¢ 67 5 0 D y

10004 TS 2 3

Muzation frequencies presented bv the author wvere not corrected Ior

swzotoxicicy.

-

"Muzation frequency in ¢

- Tosal number of =rurant colonjes
No. of dishes (5) x No. of cells plarted for selection (21 x 0" llonisg
ifiiciency; calculated dy our rewvisvers.

%o mutant colonies were recovered from cultures exposed To lower Ies:
saterial Zoses (46,4, 100, or 215 ugralj.

Highest assaved dose (1130 ug, ml) was complezelv cviotoxic



results are not artifactual and may be indicative of
mutagenicity. The sensitivity of the system to detec:
mutagenesis appeared to be adequate since the MFs for the
positive controls were markedly increased.

3. Considerirg that the study author reported that the pH
of a 10% aqueous solution of the test material was 1.25,
the possible effect of acidity due to the low pH should
have been investigated.

With respect to the S9-activated assay, the concentration of
S9 in the S9 cofactor mix (30%) was excessive. The genarai
screening concentrations of S9 used in mammalian cell assays
is <£10%. Unless the study author can justify the need fcr
high liver enzyme 1levels, the use of 3J0% S$9 is not an
acceptable practice.

We conclude, therefore, that the study is unacceptable and
should be repeated. We further assess that the findings with
the nonactivated test material are sufficient to warran:
classification of Reg. No. 150 732 as presumptively nutagen:c
in this tegt system. We recommend that the repeat assay
utilize a different solvent and be performed with a iower
concentration of $9 in the S9 reaction mixture. [t is not
possible to recommend the dose range that should bte reevalu-
ated because the cytotoxic and possible mutagenic response(s
may differ significantly when the test material :s preparad
in a more suitable solvent. It is conceivable, however, thac
several assays may be required befure definitive results are2
achieved.

1A URANCE M URES: A gquality assurance 3
was not provided.

(T
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: Quinclorac; BAS 514 H: 3,7-dichloro-8-quinoline-
carboxylic acid.
: [2,3,4-“C]Quinclorac was from preparation

TEST_ MATERIAL

numbers 155/42/12 and 155/42/13 with specific activities of
9.74 Cci/mol and radiochemical purities of 295.3. The chemical
structure and radiolabeled carbons (denoted by asterisks) of

quinclorac are as follows:
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11. MAT OoDS R Q :

A. Materials and Methods:

1) Several batches of dosing solutions with different
specific actxvxt:ies were prepared using appropriate
amounts of the '‘C-labeled and unlabeled compound.
Fourteen experiments involving oral administration of
the compound by gavage and two experiments involving
oral administration of the compound in the diet were
conducted. Dosing solutions were pregared by suspend-
ing the appropriate amounts of Clquinclorac in
aqueous sodium carboxymethylcellulose solution (1.5
percent; w/v). Animals received approximately 1 mL of
the appropriate dosing sclutien by gastric intubation.
The total radiocactivity administered was determined by
radioassaying aliquots from the dosmg solution. Test
diets were prepared by thoroughly mixing the required
amounts of [ C]qumclorac and diet. The amount of
radiocactivity in the diet ard its homogeneity were
checked by radicassaying 10 portions of the diet.

2) Adult CD rats (strain not specified), each weighing
200 g, were obtained from Charles River, Margate, Kent.
Male rats were 7 weeks old, and females were 10 weeks
cld.

3) The following oral gavage studies were conducted:

a. Preliminary studles Two rats/sex received single
oral doses of [ C]qumclorac at 600 mg/kg and were
housed individually for 5 days. Urine, feces, and
expired air were collected at various intervals
postdosing and radioassayed. In addition, cne
rat/sex received a single dose of ["C]q‘uinclorac
at 15 mg/kg, and only expired air was collected for
a period of 24 hours postdosing and radiocassayed.

b. Biodisposition studies: Groups of five rats/sex
received single oral doses of (“C]quinclorac at 15
or 600 mg/kg or at 15 mg/kg following the admini-
stration of unlabeled quinclorac in single oral
doses at 15 mg/kg/day for 14 days. Following
dosing, animals were placed in individual glass
metabolism cages, and urine and feces were
collected separately at various intervals. Animals
were sacrificed after 5 days, and the following
tissues were collected: liver, kidneys, heart,
lungs, brain, gonads, spleen, pancreas, adrenals,

333




R Y

The metabolism of quinclorac ([2,3,4-“C]3,7~dichloro-8—
quinolinecarboxylic acid) following oral administration was
studied extensively in male and female CD rats. The compound
was rapidly absorbed and eliminated 1n the urine following
administration of single orai doses of [ Clquinclorac at 15 or
600 mg/kg and at 15 mg/kg after the animals were dosed with
unlabeled quinclorac at 15 mg/kg/day for 14 days. Elimination
in the urine 5 days after dosing accounted for 91 to 98 percent
of the dose with only 1 to 4 percent eliminated in the feces.

No radiocactivity was detected in expired air. Biliary
excretion was significant (11.5 to 14.5 percent of the dose)
in animals receiving 600 mg/kqg. However, most of this

radiocactivity was reabsorbed from the intestines and eliminated
in the urine. Most of the radiocactivity in the bile is
associated with the glucuronide conjugate of quinclorac. The
conjugate is apparently hydrolyzed in the intestines and
reabsorbed. Almost all the radioactivity in the urine is
unchanged quinclorac. Radiocactive tissue residue levels 5 days
after dosing were dose-dependent. Results from these and other
(whole-body autoradiography and time—course) studies indicate
that quinclorac may accunmulate in the adrenal glands, bone
marrow, thyroxd squamous epithelium of the non~-fundic stomach,
and ovaries. In 7-day time-course studies (oral gavage at 15
mg/kg/day or dietary at about 1,000 mg/kg/day) maximum e
residue levels were detected 30 mmutes after the.final dose:
thereafter, residue levels decreased with time. Mean ‘‘C
residues in plasma were also delected at 30 minutes in animals
receiving single oral doses of 15, 100, or 600 mg/kg or 15
ag/Xg/day for 7 days. Elimination was biphasic with half-lives
of 3 to 4 hours for the rapid phase at the low doses and a
half-life of about 13 hours at 600 mg/kg. Peak plasma levels
of radicactivity in animals receiving higher doses (1200 ag/kg
or 600 mg/kg/day for 7 days) were noted for 7 to 48 hours
postdosing; saturation kinetics were also noted at these higher
doses.

These studies are acceptable and fulfill EPA's guidelines
series 85-1.

Itens 8 through 10--see footnote 1.

1Only the items appropriate to this DER have been included.
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thyroid, uterus, gastrointestinal tract and its
contents, together with =amples of bone-marrow,
nuscle and fat.

Urine samples collected at 0 to 8 and 8 to 24 hours
postdosing were pooled by group and sex and
extracted by digital chromatography using various
solvents. The ethyl acetate extracts contained 93
to 100 percent of the total radioactivity and were
further analyzed by thin-layer chromatography.

Biliary excretion studies: Groupa of three
rats/sex with b}le duct cannulas received single
oral doses of { C]quinclorac at 15 or 600 mg/kg.
Bile was collected from each animal at 3-hour
intervals over a period of 48 hours postdosing,
whereas urine and feces were collected daily. Bile
collected from an additional group of one rat/sex
receiving 600 mg/kg was analyzed by digital
chromatography and TLC as described for urine.

Plasma '‘C levels: Groups of five rats/sex received
single oral doses of ["‘C]quinclorac at 15, 100,
600, or 1200 mg/kg, and blood samples were
withdrawn at various intervals postdosing. In
addition, two groups of five rats/sex received 15
or 600 mg/kg/day for 7 days, and blood samples were
ccllected at various intervals postdosing. The
radiocactivity found in plasma was then radiocassayed
by liquid scintillation counting (1SC). Plasma
collected from additional groups of one rat/sex
{except those receiving 1,200 mg/kg} 30 minutes
after a single dose or the seventh dose was
analyzed by digital chromatography or TLC as
described above.

Tissue accumulation: For the quantitative tissue
accumulation study, five rats/sex received single
oral doses of [ CJquinclorac at 15 mg/kg/day for
7 days. One male and one female rat were then
killed at 0.5, 6, 24, 72, and 120 hours after the
final dose, and various tissues were collected as
described above. The livers and kidneys from one
rat/sex receiving 15 mg/kg/day for 7 days were
collected 30 minutes after the final dose. The
tissues were homogenized and extracted with ethyl
acetate, and the extract was analyzed by TIC.

Whole-body autoradiography was conducted Wls.h six
male rats foilowing the administration of [“C)quin-
clorac in single oral doses at 15 mg/kg/day for 7
days. One rat was killed 24 hours after the first

5
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dose and at 0.5, 6, 24, 72, and 120 hours after
administration of the final dose. After sacrifice,
animals were frozen and sagittal sections obtained
at six levels through the carcass between the
levels of the kidney and the spinal cord. The
sections were freeze-dried and then placed in
contact with X-ray film for 50 days at -15°C. The
relative concentrations of radioactivity in the
various tissues were assessed by visuval inspection
following development of the X-ray films.

4) In addition to the oral gavage studies described above,
the following dietary studies were conducted:

a. Plasma '‘C levels: Groups of three rats/sex were
fasted for an 8-hour pericd prior to being placed
on the test diet for a period of 24 hours. The
concentration of ['‘C]quinclorac in tha diet (15,000
ppm) was eguivalent to a dose level of 1,200
mg/kg/day of test material administered to a 200~
g rat consuming 16 g diet/day. Blood samples were
collected kefore the animals were placed on the
test diet and at 2, 4 or 6, 9, 12, or 18, 24, 42,
and 66 hours after the animals were placed on the
test diets.

b. Tissue accunulation: Six male and six female rats
were placed on test diets for 7 days. The
concentration of ["C]quinclorac was equivalent to
a dose level of 1,200 mg/kg/day of test material.
One male and one female rat were killed at 0.5, 6,
24, 72, and 120 hours after the test diets were
removed. Samples of blood and tissues were
collected as described above. In addition, the
livers and kidneys from one nale and one female
rat killed 30 minutes after they were removed from=
the test diets were trimmed, homogenized, and
extracted with ethyl acetate, and the extract was
analyzed by TLC.

B. Protocols:

No protécol was presented.

12. REPORTED RESU :
A. Gavage Studjies:
1) Preliminary studies: Total recovery of radiocactivity

in animals receiving 600 mg/kg accounted for 98 to 100
percent of the administered dose at 5 days postdosing.

6




3)

No radioactivity was detected in expired air after

administration of ['C)quinclorac at 15 or 600 mg/kg.

Blodxsposxtxon studies: Total recovery of radxoact1v1ty
following administration of [1 Clquinclorac in a single
dose at 15 or 600 mg/kg, as well as at 15 mg/kg
following administration of unlabeled test material at

15 mg/kg/day for 14 days, accounted for 93 to 100

percent of the administered dose (Table 1). About 72
to 79 percent of the dose was eliminated 8 *“ours
postdosing in the urine of rats receiving the low dose.
Animals receiving the high dose eliminated most of the
radioactivity within 24 hours following desing with
{'*clquinclorac. Total elimination in the feces
accounted for only 0.7 to 3.7 percent of the dose.
Residues detected in the carcass S days after dosing
accounted for <0.45 percent of the dose and were
generally higher in females (Table 1). The highest
residue levels were detected in the thyroid (<11 to
<12 pg/g of the high dose), bone marrow (<2.6 to <4.0
ug/g of the high dose), and adrenal glands (<2.9 to
<4.2 pg/g at the high dose); higher residue levels were
detected in tissues of animais receiving the high dose
when compared to tissues of animals receiving the lcw
dose (Table 2).

Mest of the radiocactivity (71 to 85 percent) found in
urine collected 0 to 24 hours postdosing was associatedqd
with unchanged parent compound in all three test grougs
{Table 3). Metabolite Ml accounted for 2.1 to 5.2
percent of the dose and was identified as the glucu-
ronic acid conjugate of quinclorac. A rzcond ninor
netabolite (M2) accounted for 0.2 to 3.9 percent cf the
radioactivity in the urine but was not identified.

Most of the radioactivity in the plasma 0.5 hours
postdosing was also associated with the parent compce -nd
in animals receiving the 15 or 600 ng/kg dose (see :'.;0O
below).

Billary excretion studies: The biodisposition pattern

in b11e duct-cannulated rats receiving 15 or 600 mg/kg
of [ C]qulnclorac was similar to that noted above.
Biliary excretion 2 days postdosing at 15 =ng/kg
accounted for about 1.1 and 2.9 percent of the dosa i{n
females and wmales, respectively, whereas in animals
receiving the high dose, biliary excretion accounted
for 11.5 and 14.5 percent, respectively. The timing
of the maximum rates of "“C excretion in the bile showed
considerable interanimal variation.
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4)

5)

The majcr metabolite in bile identified following TLC
analysis was the glucuronic acid conjugate of the
parent compound (M1). Incubation of bile with 8-
glucuronidase resulted in the formatlon of the parent
compound (Table 4). Incubation of bile in the absence
of enzyme alsc resulted in the formation of the parent
compound.

Plasma '‘C levels: The mean '‘‘C plasma levels in males
and females receiving a single oral dose of 15, 100,
or 600 mg/kg or 15 mg/kg/day for 7 days reached peak
values at 30 minutes after dosing (Tables 5 and 6,
Figures 1 and 2). Individual animal data showed large
variability among individual groups with no consistent
differences between sexes. However, mean plasma '‘c
levels were dose-~dependent. Peak ¥ec levels in plasma
of rats receiving a single dose of 1,200 ng/kg or
repeated daily doses of 600 mg/kg/day for ? days were
reached 1 to 3 hours postdosing and remained at the
same elevated levels for 48 and 7 hours, respectively.
Elimination was biphasic, with elimination half-~lives
for the fast phase ranging from 3 to 4 hours at doses
of 15 to 100 mg/kg and about 13 hours at 600 mng/kg
{Table 7). Elimination half-lives for animals
receiving 1,200 mg/kg or 600 mg/kg/day for 7 days were
not calculated owing to the large variability between
individual animals. Mean areas under the plasma
radicactivity concentrations against time curves (AUC) ,
normalized for dose level, indicated a linear increase
in AUC with dose level over the range of 15 toc 600
ng/kg. The AUCs for animals receiving repeated doses
at 15 or 600 mg/kg or a single dose at 1,200 mg/kg were
approximately twice as high as those calculated for the
other doses, demonstrating a nonlinear increase in AUC
in these groups.

Most of the radicactivity in the plasma from animals
in all dose groups was asscciated with the unchanged
parent compound (Table 8).

Tissue accumulation: The highest concentrations of '“C
in tissues of rats receiving 15 mg/kg/day for 7 days
were found in animals killed 30 minutes after the final
dose (Table 8). The highest concentrations were found
in gastrointestinal tract, plasma, kidneys, and whole
blood. Thereafter, the '‘c concentrations in
tissues decreased with time after dosing and accounted
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TABLE 7. Elimination Half-lives of Radloactivity in Plasma of Rats After
Various Oral Doses of ['‘C]Quinclorac

Plasma '‘C Elimination Half-lives (hours) {n animals receiving (mg/kg)*

Sex

15 7x15® 100 600 ~ 7x600° 1200
Male 2.9 0.1 4.0 £ 0.4 3.6 £ 0.4 12.3 ¢ 1.7 ..¢ ..
Female 3.2£0.3 3.7 0.4 4.1 £0.2 13.0 £ 1.7 .-

‘Based on elimination during the first 24 hours postdosing.
SAnimals received a single dose daily for 7 days.

‘Not derermined owing to large variation between individual animals.
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for <0.11 pg/g tissue by 120 hours, except for ‘C
residues in the adrenal gland, bone marrow, and
thyroid, which were higher (<0.82 gg/qg).

Most of the radiocactivity in the liver and Xidneys (78
to 88 percent) of dosed animals was associated with
unchanged parent compound. Metabolites M1 and M2
accounted for about 5 percent.

whole-body autoradiography of male rats receiving 15
mg/kg/day for 7 days indicated maximum distribution of
radioactivity 30 minutes after the final dose.
Thereafter, radioactivity in tissues decreased with
time. The results were in agreement with those
obtained above for individual tissues, although whole-
body autoradiocgraphy revealed relatively high levels
of radiocactivity in the squamous epithelium of the
nonfundic stomach. As expected, the rat sacrificed 24
hours after receiving the first dose contained lower
levels of radicactivity than the rat killed 24 hours
after receiving seven doses.

Dietary sStudies:

1)

Plasma '‘C levels: The consumption of test diet was
lower than expected, and the dose levels achieved
ranged between 485 and 732 mg/kg in males and 333
between and 668 mg/kg in females. Plasma con-
centrations in females were lower than those found in
males (Table 10). Peak ‘c levels in males and females
were reached 18 hours and 12 hours, respectively, after
the animals were placed on the test diets. Plasna
levels decreased rapidly after the animals were removed
from the test diet.

Tissue accumulation: The consumption of test diet c¢n
days 1 and 2 was lower than normal, but increased
thereafter as the animals became accustomed to the
diet. ©n days 3 to 7, the animals received dose levels
ranging between 1,000 and 1,500 mg/kg/day for males and
880 and 1,000 mg/kg/day for females. The highest
tissue concentrations were found in animals killed 30
minutes after discontinuation of the test diets (Table
11). The highest concentrations were found in plasma,
Eidneys, and gastrointestinal tract. Thereafter, the

C levels decreased with time; however, high levels
were present in the adrenal glands, bone marrow, and
thyroid at 120 hours after the test diets were removed.
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Most of the radinactivity present in the liver and
kidneys of dosed animals (69 to 92 peccent) was
associated with the parent compound. However, in the
liver, an unidentified metabolite, other than Ml and
M2, was detected and accounted for 15 and 23 percent
in females and males, respectively.

13.

]
o

A. The results of the study showed that oral doses of [“C]-
quinclorac were almost completely absorbed when the
compound was administered at nomrinal dose levels of 15 and
600 mg/kg, or at 15 mg/kg following 14 days pretreatment
with nonradicactive compound. Mean urinary excretion of
radicactivity accounted for more than 91 percent of the
dose in both sexes after administration of any of the above
doses, while mean fecal excretion ranged from 0.7 to
3.7 percent of the dose. The bile was a minor route of
excretion of radiocactivity after single 15-mg/kg doses
(1 to 3 percent of the dose), but was found to be a
significant route after single 600-mg/kg doses (11 to
15 percent of the dose). Very little radiocactivity was
excreted in the feces of intact rats dosed at this level,
indicating that in the intact rat the greater part of
biliary-excreted radiocactivity was reabsorbed and elimi-
nated via the urine.

Plasma kinetic studies indicated that radicactivity was
rapidly absorbed after oral doses of [“C]quinclorac at
levels ranging from 15 to 1,200 mg/kg, with plasma con-
centrations of radiocactivity at or near peak levels being
reached 30 minutes after dosing. The decline in plasna
radicactivity concentrations was apparently multiphasic,
but the first phase of the decline resulted in con-
centrations dropping to a small proportion of peak levels,
and in one experiment, falling to below the limit of
detection during this initial phase. The half-lives that
were calculated (and reported in the results section) were
based on data points from the first phase of the decline,
and no allowance was made for the contribution of the
slower phases (which was -probably negligible). After
dosing at 15 or 100 mg/kg, plasma concentrations declined
initially with half-lives of approximately 3 to 4 hours.
Longer half-lives of approximately 12 to 13 hours were
observed after single 600-mg/kg doses. However, AUCs
increased in an approximately linear fashion with dose
level (single doses) from 15 to 600 mg/Xg. Above 600
ng/kg, the relationship between AUC and dose level was
nonlinear, and AUCs at 1,200 mg/kg (normalized for dose)
were approximately twice as high as would have been
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predicted from a linear increase. After single oral 1,200-
mg/Xg Jdoses, high plasma levels of radiocactivity were
maintained for more than 24 hours. This plateau effect
also occurred to a slightly lesser extent after the last
of seven daily 600-mg/kg/day oral doses. In both of these
experiments, animals died presumably as a result of the
toxic effect of the compound.

Tissue distribution studies showed that the radiocactivity
was widely dzstrxbuted through body tissues after oral
doses of [ C]quinclorac, but generally at a much lower
level than in circulating blood. Radiocactivity was
eliminated from most tissues at a rate similar to elimi-
natlon from blood. At 5 days after single oral doses of
["CcJquinclorac were administered at either 15 or 600 mg/kg,
radioactivity concentrations were below thae 1limit of
detection in almost all tissues. Some increased retention
of radiocactivity was observed after repeated daily
administration at 15 mg/kg, but the effect was probably not
very great. In this latter experiment, where a time course
of samples was analyzed, it was found that radioactivity
was eliminated more slowly from the thyroid and adrenal
glands and the bone marrow than from the blood. Levels in
the brain were very low. Whole-body autoradiography
studies confirmed the results of the quantitative studies
and confirmed that radioactivity 1levels in the central
nervous system, in addition to the brain, were very low.
An unsuspected concentration of radioactivity in the
squamous epithelium of the nonfundic stomach was also
revealed by whole-bedy autoradicegraphy, for which no
explanation can be offered. No similar concentration was
observed in the intestinal mucosa.

Biotransformation apparently was not an important factor
in the elimination of ['C]qulnclcrac by rats. Oral doses
at 15 or 600 wmg/kg were excreted largely unchanged.
However, analysis of bile from animals that had received
[ C]qulnclorac at a level of 600 mg/kg revealed large
amounts of the glucuronide conjugate of quinclorac. In
intact rats, this conjugate was presumably hydrolyzed by
the intestinal microflora, and the released quinclorac was
reabsorbed and excreted via the kidnays. Glucuronide
conjugate formation was presumably much less extensive
after 15-mg/kg doses, where biliary excretion of radio-
activity was much lower. No significant metabolites of
quinclorac were observed in circulatinq plasma sampled at
the time of peak concentrations, or in kidneys or livers
from animals that had received seven daily oral 15-mg/kg
doses of [ C]qulnclorac. However, lxvers from animals
consuming a very high dietary dose of [ C]quinclorac did
contain an unknown metabolite that was not observed in any
other sample.
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14.

B. A quality assurance statement was signed and dated
November 30, 1987, by P.H.C.V. Richold. In addition, a
GLP compliance statement for FIFRA standards was signed and
dated January 14, 1987 by D. Kirkpatrick and D. N. Kellett.

VIEWER!

These studies provide extensive information on the metabolism
and biodisposition of quinclorac in rats following oral
administration. The resultas from the various experiments
support and corroborate each other. The studies were ade-
quately conducted, and the authors' conclusions are supported
by the data presented. Adequate numbers of animals were used
in each experiment. One deficiency was noted in calculating
plasma half-lives; these values were based on the fast phase
and not the slow elimination phase. In addition, the accuracy
of these calculations is guestionable. It would have been
interesting to evaluate the pharmacokinetics of absorption and
elimination of quinclorac, particularly since an exhaustive
study of plasma ''C levels with time was conducted. However,
these data would not change the conclusions of this study.
Results of tissue residues strongly indicate bicaccumulation
of radiocactivity in the adrenals, bone marrow, thyroid, and
squamous epithelium of the nonfundic stomach, as well as a
possible accumulation in the ovaries. Consequently, a thorough
analysis of data from chronic toxicity/oncogenicity studies
should be performed to determine potential adverse effects.
These studies fulfill EPA's requirements.

Items 15 and 16--see footnote 1.




