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SUBJECT: Experimental Use Permit (EPA Reg. No. 45639-EUP-GG) and Temporary

Tolerances for residues of APOLLO® on Pears, Almonds, Peaches and
Nectarines Petitionm Nos. 7G3465. Tox. Chem. Ho. 593A; Tox. Project
Nos. 1705, 1706, 1707, and 1708.

and

Permanent Tolerances for residues of APOLLO® on fresh apples at 1 ppm
(Petition No. 6F3392) and in cattle (fat, meat and meat by products)
and milk at 0.0l ppm, kidney at 0.05 ppm, and liver at 0.1 ppm
(Petition No. 6H5500). Tox. Project No. T-021l.

Actions Requested

1.

Experimental Use Permit for a 50 SC formulation (45639-EUP-GG) on pears,
almends, peaches, and nectarines.

Temporary tolerances on pears (0.25 ppm), almonds (0.02 ppm), peaches (1.0
ppm), and nectarines (1.0 ppm).

Extension of the following temporary tolerances previously approved under
Petition No. 3HS5412: meat and meat by products of cattle (0.0l ppm), liver
(0.1 ppm), kidney (0.05 ppm), and milk (0.0l ppm).

Perranent Tolerances for residues of APOLLO® on fresh apples at 1 ppm
(Petition No. 6F3392) and in cattle (fat, meat and meat by products) and milk
at 0.01 ppm, kidney at 0.05 ppm, and liver at 0.1 ppm (Petition No. 6:15500).

Review of studies listed in Appendix II below.
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Recommendations and Conclusions

la.

1b.

5a.

Sb.

Acute oral and dermal toxicity studies suggest that technical grade
clofentezine should be classified.into Toxicity Category III. An acute-
inhalation toxicity study with an 80 WP formulation suggests that the
technical grade material should also be classified into Toxicity Category
ITIT for acute inhalation. Results of a primary dermal irritation study
indicated that technical grzce clofentezine should be classified into
Toxicity Categors %V, ~u4 an eye irritation study on the.80 WP formulation
suggests that technical clofentezine should be clascified into Category IV
with respect to eye irritation. The technical material is also a skin
sensitizer. See Sections I. B. 1. and II. A. 1., and Appendix I below for
additional information.

Acute oral and dermal toxicity studies on the 50 SC formulation indicate
that it should be classified into Toxicity Category IV. Studies with the
formulation indicate that it should be placed in Category IV for skin and
eye irritation. See Sections I. B. 1. and II. A., and Appendix I below for
further information. {

The lowest no-observed-effect level (NOEL) was established at 50 ppm (1.25
mg/kg/day) in a one-year dog feeding study. Observed effects included
elevated serum cholesterol and triglyceride levels in animals given diets
containing 1000 or 20,000 ppm. The LEL was established at 1000 ppm (25
mg/kg/day). See Section I. B. 2. and Appendix I below.

A chronic feeding study in rats indicated that the NOEL is L0 ppm (2
rg/kg/day), and the LEL is 400 ppm (20 mg/kg/day; highest dose tested).

The effects included increased liver weights and liver-to-bvody weight
ratios, increased incidence of centrilcbular hepatocyte hyvertrophy, and
elevated free thyroxine levels in 400 ppm dose group males. These results
are consistent with subchronic study results (see Section I. B.). Section
II. A. 2. a., and Appendix II contain additional information. '

The incidence of thyroid follicular cell tumors was increased in male rats
given clofentezine in the diet at a level of 400 ppm for 2T months. The
only tumors that were apparently increased by clofentezine in the diet of
mice were liver cell adenomas and carcinoma in females. These results
have been referred to the Toxicology Branch Peer Review Committee for a
determination of clofentezine's oncogenic potential to humans. Additional
information is found in Section II. A. 2. and Appendix II.

Maternal toxicity (slight centrilobular hepatocellular enlargement) was
observed in pregnant rats given 3200 mg/kg/day during gestation. The NOEL
for that effect was 1280 mg/kg/day. No teratogenic or fetotoxic effects
were reported-at any of the doses tested, and the NOEL was reported to be
the highest dose tested (3200 mg/¥g/day). The adult-to developmental
toxicity ratio (A:D ratio) in rats is less than one (Section I. B. k.).

In rabbits, slight maternal toxicity (reduced food consumption and body
weight gain) as well as slight fetotoxicity (reduced litter and fetal
weights) were observed at the 3000 mg/kg/day dose level (highest dose
tested). The NOEL for these effects was 1000 mg/kg/day. No compound
related increases in developmental effects were ohserved in the study.
The A:D ratio suggested by these results is one (Section I. B. L.},
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Results of a multigeneration repr.i:ction study suggest that APOLLO® has
no reproductive toxicity in rats ut dietary levels of 4, 40, or 40O ppm
See Section I. A. 5., and Appendix II for additional information on tera~
tology and reproductive toxicity studies.

Apollo aid not induce point mutations in bacteria (Salmonella typhimurium).
There were no dfominant lethal mutations induced by the chemical in rats,
and no induction of micronuclei was observed in treated mice. There were
also no gene conversion and mitotic recormbination effects in yeast exposed

" to Apollo. See Section I. B. 6. below for details.

No point mutations were induced in mammalian cells in vitro {mouse lymphoma
cells), but the study did not contain specific historical control data to
completely support the conclusions of the investigators. See Section II.
A. 3. and Appendix II. below. :

Treated rats readily absorbed single oral doses of clofentezine with
maximum accumulation of residues in the liver and kidney. Those residues
were subsequently cleared within 2b hours after treatment.

Almost all of a single oral dose is excreted within 24 to 48 hours after
administration regardless of its amount, and the major route of excretion
is the feces. Metabolites identified in the urine of treated rats and
baboons were free and conjugated hydroxylated derivatives of clofentezine.
No fecal metabolites have been identified (see Section I. A. T.).

Repeated dosing of rats demonstrated that tissue levels of clofentezine
residues reach a plateau after 5 to 15 daily doses. Residue corcentrations
in the liver and kidneys were 2 to 4 times those reported after a single
dose. One study also indicated that the chemical does not readily pass
across the placenta in pregnant rats (see Section I. A. T.).

A dermal absorption study showed that absorption was low (less than 1%)
during the 10 hours that followed application of a simulated 50 SC
formulation to the skin of rats. Section II. A. 5. and Appendix II. contain
more information.

Data gaps include an acute inhalation study or data to indicate that the
formulation is not in a respirable form under conditions of normal appli-
cation, identification of fecal metabolites of clofentezine, data on
historical control cultures from the laboratory where the mouse lymphoma
mutation assay was conducted, and an assay to assess clofentezine's potential
to cause DNA damage (see Section II. B.).

Using the NOEL established in the one-year dog study and a Safety Factor

of 100, an Acceptible Daily Intake (ADI) of 0.0125 mg/kg/day is derived

(see Section II. C. below).

The results mentioned in point 4. will be considered by the Toxicology
Branch's Peer Review Cummittee in order to classify clofentezine's onco-
genic potential. Recommendations on the proposed tolerances on apples,
pears, almonds, peaches and nectarines and the requested extension of
temporary tolerances on meat and meat by products of cattle, liver, kidney,
and milk can not be nade until the peer review is completed. Relevant
information has been provided to the Committee for consideration.
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I. Background
" A. General Information o : ~

APOLLO® is proposed for use as a miticied on apples, pears, almonds, peaches,
and nectarines. Its common name is clofentezine, and its chemical name 4s .-
3,6-bis[2-chlorophenyl]-1,2,4,5-tetrazine. The pesticide is formulated for

the proposed uses as a suspension concentrate (50% active ingredient). The
inert ingredients have been cleared for food use (Memorandum dated June 18,
1984. From: R. Gardner. Subject:Experimental Use Permits (EPA Reg. Nos.
45639-EUP-T and 45639-EUP-RU) and Temporary Tolerances for Residues of NC 2131k
in/on Fresh Apples (1 ppm), Apple Pomace (20 ppm), Cattle (fat, meat and meat
by products; 0.01 ppm), Liver (0.1 ppm), Kidney (0.05 ppm), and Milk (0.01
ppm). Petition Nos. 2G2719 and 3H5412, Tox. Chem. No. 593A. To: J. Ellenberger,
Registration Division.) :

The formulation, which is called APOLLO MITICIDE (50% SC), is to be applied at
the rate of 4 to 8 oz./A according to the label, and the seasonal application
rate is not to exceed one pint per acre. The miticide is to be sprayed with
ground equipment. '

B. Summary'of Previously Submitted Data

Appendix I includes the Toxicology Branch "One-Liners" for the studies described
in this Section.

1. Acute Toxicity

The acute LDgg values for technical grade and 50 SC formulatiocns of chlofen-
tezine are summarized as follows:

Toxicity Categories

Technical APOLLO®
Type of Toxicity grade 50 SC
Acute oral ‘ III v
Acute dermal III Iv
Acute inhalation — it
Primary skin irritation . -
Primary eye irritation -t —%

*Based on a study with an 80% WP formulation (see Appendix I
below).

**These studies are discussed in Section II. A. on page T
below. Previously, data on the 80 WP formulation were used and
suggested a Toxicity Category of IV for primary eye and skin
irritation and Category III for acute inhalation toxicity.
tThese data are unavailable on the technical grade material.
However, a study on an 80 WP formulation (80% a. i.) suggested
a Toxicity Category of IV.

The most frequently observed compound-related effect reported in all but the
dermal studies was the discoloration of feces in treated animals. The test sub-
stance was described as a magenta colored powder, and the feces of treated animals

-
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eppeared pink in color for 25 to 30 hours after treatment (8L hours after i. p.
injection). At necropsy in an intraperitoneal study, precipitate of the test
material was observed in the abdomen of treated rats.

2. Subchronic Toxicity

In the 90-day rat feeding study a no-observed-effect level (NOEL) of 4O ppm

(2 mg/¥g/day) was demonstrated, and the lowest-effect-level (LEL) was reported
to be 100 ppm (20 mg/kg/day; highest dose tested). Effects noted at that dose
level were centrilobular hepatocellular enlargement, elavated mixed-function
oxidase enzyme activities and a slight increase in liver weights.

In a 90-day dog study, a NOEL was not established with respect to increased
liver weights or changes in electrocardiograms. The lowest dose tested was
3200 ppm (80 mg/kg/day). ;

Discoloration of the urine and feces by clofentezne was also noted in treated
animals in these subchronic studies.

3. Chronic Toxicity and Oncogenicity

An interim report described observations of animals that died or were sacrificed
during the first 18 months of a long-term rat feeding study. Results of the
final report are discussed in Section II. A. (page T).

In a one-year dog feeding study using levels of 0, 50, 1000, or 20,000 ppm, a
NOEL with respect to elevated serum cholesterol and triglyceride levels was
established at 50 ppm (reported daily intake ranged from 1.52 to 2.47 mg/kg/day).
Electrocardiograms were not affected in dogs given the 20,000, 1000, or 50 ppm
diets. Based on these results a NOEL of 50 ppm (1.25 mg/kg/day) and an LEL of
1000 ppm (25 mg/kg/day) is suggested for dogs.

k. Developmental Toxicity

Maternal toxicity (slight centrilcbular hepatocellular enlargement) was observed
in pregnant rats given 3200 mg/kg/day (highest dose tested) during gestation.
The NOEL for that effect was 1280 mg/kg/day. No teratogenic or fetotoxic
effects were reported at any of the doses tested, and the NOEL was reported to
be the highest dose tested (3200 mg/kg/day).

In a study with rabbits, slight maternal toxicity (reduced food consumption and
body weight gain) as well as slight fetotoxicity (reduced litter and fetal
weights) were observed at the 3000 mg/kg/day dose level (highest dose tested).
The NOEL for these effects was 1000 mg/kg/day. No compound-related increases
in teratogenic effects were observed in the study.

Treated animals in these studies again to exhibited discoloracion of feces as
mentioned above.

5. Reproduction Toxicity

There were no reproductive effects observed in rats given diets containing O,
L, 40, or 400 ppm clofentezine. The 400 ppm diet caused centrilobular hepato-
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cyte hypertrophy in the male rats in the study, and the NOEL with respect to
that effect was 40 ppm.

6. Mutagenicity

No mutagenic effects were reported in bacterial point mutation assays, gene
conversion and mitotic recombination studies in yeast, a mouse micronucleus
test, or a dominant.lethal study in rats. :

T. Metabolism - ’ ) | .

Studies with rats, mice, dogs, rabbits, and baboons demonstrated that the feces
was the major route of excretion {70-80% of the administered dose in all spe-
cies).

Almost all of the administered dose was recovered within 24 to 48 hours after
administration, and in rats the proportion of fecal excretion at high doses
{1000 mg/kg)} increased to 95-98% of the dose.

The metabolites identified in the urine of treated rats and baboons were free
and conjugated hydroxylated derivatives which accounted for approximately
T0-80% of the radiolabel extracted. The feces were not analyzed for identifi-
cation of residues.

In the rat, intravenous administration resulted in approximately the same
proportions of excreted residues in the feces and urine as were noted after oral
dosing suggesting excretion in the bile as the major route. Whole body radio-
graphy of treated rats also demonstrated the accumulation of residues in the
liver and kidney which were subsequently cleared within 24 hours after treatment.

Repeated dosing of rats at 20 mg/kg/day demonstrated that tissue levels of
clofentezine residues reached a plateau after 5 to 15 daily doses. Residue
concentrations in those two organs were 2 to 4 times those reported after a
single dose.

The fetuses of pregnant rats treated with 3200 mg/kg/day doses of clofentezine
during gestation had residue concentrations which were only one-fifth that of
maternal blood or tissues which indicates that the chemical does not readily
pass across the placenta.

II. Discussion
A. New Toxicology Data
1. Acute Studies
An acute oral LD50 >3230 mg/kg (highest dose tested) was established for
technical grade clofentezine in male and female rats. These results indicated
that the technical grade should be classiffied into Toxicity Category III.
The investigators noted that the aerosol Jjets used in the acute inhalation study
of Apollo® 50 SC were clogged by the viscous test substance shortly after

generation of test atmospheres was begun. Changes in the rate of air flow or
delivery of the test material to the atomizer did not overcome the problem, and
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the authors concluded that a test atmosphere could not be sustained for a

L-hour exposure period. The label for Apollo 50 SC states that the formulation
may be added to water and sprayed on the crop to be treated. This suggests

that the test substance may require dilution with water before an aerosol is
generatea for an acute inhalation test. The authors noted that exposure is
unlikely during mixing of the test substance, but no statement is made regarding
exposure to spray during application. On that basis, the report does not
clearly demonstrate that a test atmosphere is impractical for evalustiom of
potential acute toxicity resulting from inhalation exposure.

An eye irritation study indicated that APCLLO® 50 SC is practically non-irri-
tating to the eyes of rabbits. The formulation should be classified into
Toxicity Category IV for eye irritation.

Results of skin irritation studies with technical grade clofentezine and.the 50
SC formulation indicated that they should be classified into Toxicity Categories
IV and III, respectively.

Clofentezine caused dermal sensitization in two of twenty treated female guinea
pigs which suggested that the chemical is a weak sensitizer.

2. Long-Term Feeding Studies .
a. Rats

Clofentezine was administered in the diet at levels of 0, 10, 40, or 400 ppm to
male and female Charles River Crl:CD Sprague-Dawley BR strain rats for up to
27 months.

Toxicity: There was no effect of treatment on survival or body weight in the
study. Liver weights and weight ratios for males and liver-to-body weight
ratios for females given the 400 ppm diet were slightly elevated above that for
-control group animals. Those observations for the control and high dose groups
are summarized as follows:

Dose level (ppm)

. Males Females

Observation 0 100 0 00
Body weight {g) 563 589 415 430
Liver weight (g) 13.7Th 17.05t 10.12 11.37#
Liver/body weight

ratio (%) 2.44 2,90 ** 2.45 2.66%%

*Statistically significantly different from controls (p<0.05)
*%Statistically significantly different from controls {p<0.01)
tStatistically significantly different from controls (p<0.001)

Dose-related incidences of histological changes occurred in the liver of male
rats (see Table 1 belaow).
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Table 1

Summary of selected non-necoplastic lesions exhibiting statistically significant
differences between groups or a dose-related trend in the liver of male rats.

Dose level {ppm)
Observation 0 10 40 O

<

Centrilcbular hepatocyte enlargement

Interim sacrifice 0/20 0/20 0/20 18/20%
Intercurrent deaths 1/26 0/26 0/23 3/29
Termiral sacrifice o/2h 0/2h 0/27 10/21%
Overall 1/70 6/70 0/70 31/70

Centrilobular hepatocyte vacuolation

Interim sacrificet 3/20 6/20 1/20 10/20%%
Intercurrent deaths 0/26 2/26 1/23 0/29
Termiral sacrifice 0/2% o/2h 0/21 1/21
Overallt 3/70 8/70 2/70 11/70%%

#Statistically significantly different form controls (p<0.001).
*25tatistically significantly different form controls (p<0.001).
tStatistically signifizant positive dose-related trend {p<0.01)/

The 40O ppm diet was associated with a slight increase in free thyroxine levels
in blood taken from males after 27 months. The group mean for control male rats
was 13.4 pmol/1l while that for the LOO ppm dose group was 19.7 pmol/1 (P<0.05;

t test). The incidence of follicular cell hyperplasia is summarized as

follows: ’

Dose lever (ppm)
Observation 0 10 Lo 400

Follicular cell hyperplasia

Interinm sacrifice 0/20 0/20 2/20  1/20

Intercurrent deaths 1/26 0/26 1/23 1/29
Terminal sacrifice 1/24 2/2h 5/27 3/21

Based on the liver and thyroid effects, a no-effect level was indicated in the
experiment at 40 pmm (2 mg/kg/day), and the lowest-effect level was 400 ppm (20
mg/ kg/day).

Oncogenicity: According to the investigators, the incidence of thyroid folli-
cular cell tumors in male rats exhibited a statistically significant posi*-‘ve
dose-related trend primarily because of the highest dose group's slightly ..igher
incidence in compariscon to that in the control group.

The incidence of benign and/or malignant follicular cell tumors in male rats
is summarized as follows:
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Dose level (ppm)
Observation 0 10 -_ko Loo
Type of tumor
Benign 1/70 1/70 0/70 3/70
Malignant 1/70 1/70 2/70 5/70
Total* 2/70 2/t0  2/10  8/70

*Statistically significant positive dose-related trend (p<0.05).

The first follicular cell tumor was observed in a control group male that died
during week 88 of the study. The other thyroid tumor in that group was found
during week 114, The only other follicular cell tumor observed during the study
was in one male of the mid dose group at week 1li. The remainder of the folli-
cular cell tumors were observed in rats sacrificed at the end of the study,
including all eight tumors observed in the high dose group.

If reported incidences are adjusted oy censoring those animals sacrificed at 12
months and those dying before the first diagnosis was made in the control group
(week 88), tha incidences would be 2 of b7, 2 of 41, 2 of 40, and 8 of L0 for
the control, low, mid, end high dose groups, respectively. A Fisher's Exact
test on the control and high dose group incidences shows that the difference
between the groups is statistically significant (p = 0.024)}. The adjusted
results also show a significant positive trend (p < 0.005; Cochran-Armitage
test).

b. Mice

Clofentezine was administered in the diet to male and female Charles River CD-1
Swiss mice for up to 105 weeks at levels of 0, 50, 500, or 5000 ppm.

Toxicity: Treatment was associated with statistically significant reductions in
group mean body weight (approximately 7% below control means) and body weight
gains (approximately 15 to 22% less than that for control group) for males at
5000 ppm. These differences were observed during the first three months of the
feeding period.

An increase in mortality was observed in the high cdose group females when
compared to the control group for the last six months of the study. These
results are summarized with results for male mice as follows:

Mortalities during weeks

Males Females
Dose Termi- Termi-
(ppm) 0-52 52-78 78-10h nation 0-52 52-78 T8-10L* nation
0 L 13 22 13 6 9 12 25
50 7 9 . 19 17 1 8 15 28
500 T 8 21 . 16 1 6 18 27
5000 6 12 22 11 T 13 22 10

®Statistically significant trend (dose-related decrease in survival) by
the Cox and generalized X/W tests (according to a draft analysis provided
by the Toxicology Branch Biostatistics Team)..



The highest dose also increased the incidence of altered hepatocytes in male mice
(areas or foci of eosinophilic hepatocytes)., 1In female mice given the 5000 ppm
diet for up to two years, there were small increases in liver weights, altered
hepatocytes (eosinophilic and/or basophilic areas or foci), and increased
mortality during the last six months of the study. Those deaths were attributed
to amyloidosis.

Oncogenicity -~ male mice: The investigators noted that liver cell tumors were a
contribr+ing factor to deaths of some treated male mice during the study.
However, the incidence of those tumors was not dose-related.

Based on an independert review of the incividual animal reports for msle mice
in the study, the incidence of liver tumors (malignant and benign combined) can
be surmarized as follows:

Dose Jo. with tumor/no. examined
(ppm) 1-52  53-106t Terminationt Totalt
0 1/h 10/35 8/13 19/52
50 0/6 12/29 8/17 20/52
500 1/7 19/29%* 12/16 33/52%
5000 0/6 17/35% 8/11 25/52

®¥Statistically significantiy different from
controls (p<0.05, Fisher’s Exact test).

*%*Statistically significantly different from
controls (p<0.0l1, Fisher's Exact test).

tNo significant trend (Cochran Armitage test).

Diagnoses of the first liver tumor in the control, low, mid, and high dose
groups of males were made during the 48th, 72nd, 43rd, and 6Tth weeks, respec~
tively. However, most of the tumors in each test group were éiagnosed in the
last 6 months or at terminal sacrifice. When animals dying before the week of
the first diagnosis are eliminated from consideration, the incidence of liver
tumors in male mice can be summarized as follows:

Dose No. with tumor/no. examined
{ ppm) 43-7% T75-106 Termination Total
0 4/13 T/24t 8/13 19/50
50 1/8 11/21 8/17 . 20/k6
500 3/9 17/23%% 13/14 33/hBR*
5000 1/11  16/26% 8/11 25/48

%#Statistically significantly different from
control (p < 0.05 by Fishe-'s Exact test).

*Statistically significantly different from
control (p < 0.91 by Fisher's Exact test).

tNo statistically significant trend (Cochran-
Armitage test 0.1 < p < 0.5).

The distribution of type of liver ceil tumors is summarized as follows:

10
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Dose level (ppm)

_Tyre of Tumor 0 50 500 5000
Benign only 5 ' L * 9 6
Malignant only 13 13 20 17
Benign and malignant ' 1 3 L ] 2
Benign and/or malignant 19 20 33 25

These results do not indicate a dose-related increase in malignant liver cell
tumors in male mice bearing hepatocellular tumors of any type.

Historical control data for male Charles River CD-1 mice from six other studies
indicated the following mean incidence and range (expressec as %} for liver
cell tumors: i :

Intercurrent deaths Terminal Sacrifice )
Tumor type Mean % Range Mean % Range
Benign 10.0 - 3.k ~ 21,2 20.8 10.0 - 28.0
Malignant 15.7 6.1 - 25.8 13.2 L.8 ~ 28.0

Benign Tumors
Control 15.4 —_— T.7 —
50 ppm 11.4 _—— 17.6 ——
500 ppm 22.9 ———- 29.4 —_—
5000 ppm 12.2 —_— 27.3 ——
Malignant Tumors

Control 17.9 —— 53.8 —
50 ppm 0 — 29,4 —
500 ppm 37.1 — 47.1 ———
5000 ppm 34.0 — 45,5 ———

Oncogenicity - female mice: The incidence of liver tumors in female mice
occurred in a statistically significant manner as follows:

Dose level (ppmm)

Observation 0 50 500 5000
Benign tt L/s52 3/52 3/52 7/52
Malignant 0/52 0/52 0/52 1/52
Benign and/or malignant combinedtt L/52 3/52 3/52 T/52%

#%*Statistically significantly different from control (p<0.05 by Chi
square test). '

t1Statistically significant positive trend (p<0.001), but the trend
vas not significent when the high dose group was omitted.

Diagnoses of the first liver tumor in the control, low, mid, and high dose
groups of female mice were made during terminal sacrifice, the 98th, 95th, and
93rd weeks, respectively. When animals dying before the week of the first
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diagnosis are eliminateé from consideration, the incidence of liver tumors in
female mice can be summarized as follows:

Dose No. with tumor/no. examined
{ppm) 93-106* Termination* Total**
0 0/7 L/2s L/32
50 1/7 2/29 3/3€
500 1/11 2/21 3/38
5000 L/13t 3,10t T/23t

]
*Marginally significant trend (0.05 < p <
0.1; Cochran-Armitage trend test).
#xStatistically significant trend (p <
0.01; Cochran-Armitage trend test).
tNot significantly different from control
(p > 0.05; Fisher's Exact test).

Only one of the 17 liver tumors found in female mice was classified by the
investigators as malignant, and that was diegnosed in a high dose group female
at the terminal sacrifice.

The incidence (expressed as %) of liver tumors in female mice from the Apollo
study is presented along with historical control results from 6 studies of
comparable duration as follows:

Intercurrent deaths Terminal Sacrifice
Tumor type Mean % Range Mean % Range
Benign 2.0 0.0 - 6.7 3.1 0.0 - 8.0
Malignant 2.2 0.0 - 8.0 1.5 0.0 - k.7
Benign Tumors
Control 0.0 — 0.0 ———
50 ppm L2 ———— 7.1 ——
500 ppm 4.0 ——— 7.4 —
5000 ppm T.1 -— 30.0 —_——
Malignant Tumors
Control 0.0 ——— 0.0 ———
50 ppm 0.0 — 0.0 ———
500 ppm 0.0 — 0.0 ——
5000 ppm 2.3 —— 0.0 ————

3. Mutagenicity

L5178Y mouse lymphoma cell cultures were treated with concentrations of 15, 30,
70, 100, and 128 ug/ml without metabolic activation or 2, 10, 30, 80, 100, and-
128 ug/ml with metabolic activation. Although a dose-related increase in muta-
tion frequency was noted, the investigators stated that the highest frequency
(11.1 per 10° cells at 128 ug/ml) was not twice that of the control cultures
(6.6 per 10° cells) and was withir the range historfcelly observed at the
laboratory (4.4 to 15.3 per 10° cells). Based on these two criteria, the
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investigators concluded that the apparent increase in mutation freguency was
not biologically significant. However, the repcrt did not contain specific
historical data to demonstrate the distribution of mutation frequencies usually
seen by the investigators. -

4. Metabolism

The submitted experiment demonstrated that a single 1000 mg/kg dose of clofen-
tezine administered to male and female rats by gavage was readily absorbed.
Approximately 40% of the total radioactivity found in the plasma after dosing
was attributed to metebolites of clofentezine. Peak levels of radicactivity
were observed in the plasma 6 to 8 hours after dosing and were reported to be
15.6 and 1.1 mg clofentezine per liter of plasma for males and females, respec-
tively. By the 2b-hour observation, plasma levels of radicactivity declined to.
3.3 and 3.1 mg/1 for males and females, respectively, and the plasma half life
was calculated to be 3.6 hours. There were adequate data to indicate that
uptake and elimination of radiolabelled clofentezine was similar in male and
female rats.

5. Thyroid Studies

A series of three experiments was conducted to determine the relationship
between treatment of rats with clofentezine in the diet and thyroid effects
cbserved in chronic and subchronic toxicity studies.

In the first study, thyroid residue accumulation was evaluated. Male and

female rats were given radiolabelled clofentezine by gavage twice a day (20
mg/kg/day) for one or ten days. Determination of tissue residue levels after
those periods of treatment indicated no preferential accumulation of clofentezne
in the thyroid.

The second study investigated the effects of the pesticide on thyroxine half-
life. Male rats were dosed twice daily with aqueous sodium iodide for T days.
On the fourth day the animals received an intravenous injection of 50 ul radio-
labelled thyroxine solution. The rats were then given diets containing O or
30,000 ppm clofentezine for 29 days at which time the T-day regimen of sodium
iodide and 125I—thyroxine dosing was repeated. The mean thyroxine half-life in
rats on control diet changed from 16.70 to 17.61 hours after a month. The
respective values for animals receiving the 30,000 ppm diet were 17.05 and
16.42 hours after a month. Statistical analysis (Mann Whitney test) showed no
significant differenzes between the pre-~ and post-treatment observations in
each group, but statistical analysis of the individual animal results indiceted
significant treatment-related decreases in the thyroxine half-1ive {approxi-
mately 9%). '

The third experiment evaluated the effects of clofentezine on thyroid iodine
uptake. Groups of male and female rets or mice were given diets containing O

or 30,000 ppm clofentezine for 4 weeks. At the end of the l-week period the
animals received an intraperitoneal dose of 1311 sodium iodide. There was a
significant and rapid increase in thyroid uptake of iodine in clofentezine
treated rats following intraperitoneal dosing with [131I]-sodium iodide. At six
hours after administration of radiolabelled sodium iodide, the level in treated
males was 1.7 times that for controls, and in females the radiolabel was found
at levels 2.7 times that for control group females.” Blood iodine levels were
significantly reduced in both rats ani mice six hours after iodine administra-
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tion. At the 2kU-hour observation, higher levels of radiolabelled iodine were
found in the thyroids of both species than were seen at the 6-hour observation.
The blood levels observed at that time in the rat remained lower than those
seen in the control group rats. Blood levels in the treated and control mice
were comparable at 24 hours.

Finally, groups of male and female rats were fed diets containing 0, 400, or
30,000 ppm clofentezine for 6 weeks.

There were no mortalities or clinical signs observed in the study, and the only
effect on body weight noted was a 28% decrease in the group mean weight of
females given the 30,000 ppm diet for 6 weeks when compared to controls.

The test substance increased absolute liver weights and liver-to-body weight
ratios for both sexes at the 30,000 ppm level and for males given the 400 ppm
diet.

Increases in thyroxine, free thyroxine index, thyrotrophin, progesterone, and
dehydroepiandrosterone were seen in both sexes at 30,000 ppm. Males given the
highest dose also showed an increased level of tri-iodothyroxine. At the 400
ppm dose level, males also had increased thyroxine levels, and females had
increased déhydroepiandrosterone levels. These changes are summarized as
follows:

Dose level (ppm)

Observation 0 100 30,000
Males
Tri-iodothyroxine (nmol/1) 0.9 1.0 1.1%
Thyroxine (nmol/1) Sk 62% 6g*xx
Thyroxine binding capacity O0.77 0.79 0.71
Free thyroxine indext _ T1 84 98## -
Thyrotrophin (ng/ml) 5.4 5.7 9.0%
Progesterone (nmol/1) 1L.8 17.7 Lo.o%*
Deh;droepiandrosterone
(umol/1) 0.52 0.57 1. hexs
Females
Thyroxine {(nmol/1) 51 5k (Y Gkl
Thyroxine binding capacity O0.77 0.78 0.65%
Free thyroxine indext 68 Tl 105%#%
Thyrotrophin (ng/ml) 3.5 ' 3.7 T, 3nn%
Progesterone (nmol/1) 89.1 90.7 13k, 7%
Dehydroepiandrosterone

{umo1/1) 0.hk 0.66* 2,0088%

*Statistically significantly different from control (p<0.05; t test).
#*Statistically significantly different from control (p<0.0l; t test).
*#%Statistically significantly different from control (p<0.001; t test).

tCalculated from thyroxine/thyroxine binding capacity.
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6. Dermal Absorption

Radiolabelled clofentezine in a 50 SC formulation was applied to the skin of
male rats at dose levels of L.8. 4k, or 180 mg per kg body weight to evaluate
the dermal absorption of the active ingredient. There were adequated data
presented to indicate that absorption was low (less than 1%) during the 10
hours that followed application of all doses.

B. Data Gaps _

In Section II. A. 1. (page T), technical difficulties with generation of test
atmospheres were described as the reason an acute inhalation LC gq could not be
determined. Efforts to overcome the difficulties did not include dilution of the
test substance with water as is recommended on the proposed label for use of
APOLLO® 50 BC in the field. The authors noted that exposure is unlikely during
mixing of the test substance, but no statement was made regarding exposure to
spray during application. On that basis, the report does not clearly demonstrate
that & test atmosphere is impractical for evaluation of potential acute toxicity
resulting from inhalation exposure. Therefore, an acute inhalation study or
data to indicate that the formulation is not in a respirable form under condi-
tions of normal appllcation is needed.

Section II. A. 3. (page 12) indicates that the highest mutation frequency
observed in mouse lymphoma cell cultures treated with clofentezine was within a
normal range of 4.4 to 15.3 per 10° cells. However, no specific informaticn
regarding the range such as an average mutation frequency, the number of control
groups used to obtain the range, or individual control group values were not
included. These specific data are needed before the report can be considered
complete.

Section I. B. T. on page 6 states that the major route of excretion of clofen-
tezine residues in treated rats is the feces, but metabolites are identified
only in the urine. Based on the importance of bile and feces as a route of
excretion and the results of long-term feeding studies in rats and mice,
identification of fecal metabolites is needed to support a complete assessment
of clofentezine toxicity.

€. Tolerance Assessment . ) f /

A previous Toxicology Branch memorandum (dated September 10, 1985. From: R. »
Gardner. To: J. Ellenberger, Registration Division. SubjJect: Experimental Use . /
Permit (EPA Reg. No. U5639-EUP-¥0) and a Temporary Tolerance for Residues of i
NC 2131k (APOLLO™) in/on Strawberries (3.0 ppm; Petition No. 5G3203). Tox.

Chem. No. 593A) calculated an Accertable Daily Intake (ADI) on the basis of a

SOEL from the cne-year dog study (see Section I. B. 2. abpve) and a Safety

Factor of 100. The calculated PADI is 0.0125 mg/kg.

In view of the results of long-terz rat and mouse feeding studies described in
Section II. A. 2. (pages T-12), proposed tolerances cn apples, pears, almonds,
reaches and nectarines will not be considered until a Toxicology Branch Peer
Peview is conducted for clofentezine. Relevant information has been provided
to the Peer Review Committee for ccnsideration.




APPENDIX I

Toxicology Branch "One~Liners" for
Clofentezine (Tox. Chem. No. 5934)
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APPENDIX II

DATA EVALUATION RECORDS
for New Toxicology Data

Mallyen, B. A., and Sanderson, D. M. (1980) The Acute Oral Toxicity of Unfor-
mulated NC 21314 to the Male and Female Rat. (Unpublished study no. TOX/80/167-2
received April 3, 1986 under Petion Nos. 6F3392 and 6H5500 prepared by FBC
Limited, submitted by NOR-AM Chemical Co., Wilmington, DE; Acc. No. 262259)

Greenough, R. J.; McDonald, R. (1985) Apollo 50 SC Formulation: Atmosphere
Generation for an Acute Inhalation Study. (Unpublished study TOX 85064 received
April 3, 1986 under Petion Nos. 6F3392 and 6H5500 prepared by Inveresk Research
International, submitted by NOR-AM Chemical Co., Wilmington, DE; Acc. No.
262259) :

Cuthert, J. A.; Carr, S. M. A. (1983) NC 21314 50 SC Formulation: Primary Eye
Irritancy Study in Rabbits. (Unpublished study no. TOX/83/167-46 received
April 3, 1986 under Petion Nos. 6F3392 and 6H5500 prepared by Inveresk Research
International, submitted by NOR-AM Chemical Co., Wilmington, DE; Acc. No.
262259)

Crome, S. J.; Sanderson, D. M.; and Brooks, P. N.; (1980) The Primary Skin
Irritancy of Unformulated NC 21314 (CR 20099/5) to the Guinea Pig. (Unpublished
study no. TOX/B0/167-6 received April 3, 1986 under Petion Nos. 6F3392 and
6H5500 prepared by FBC Limited, submitted by NOR-AM Chemical Co., Wilmington,
DE; Acc. No. 262259)

Cuthert, J. A.; Carr, S. M. A.; and O'Arcy-Burt, K. J. (1983) NC 21314 50 SC
- Formulation Primary Skin Irritancy Study in Rabbits. (Unpublished study no.
TOX/83/167-4T received April 3, 1986 under Petion Nos. 6F3392 and 6H5500
prepared by Inveresk Research International, submitted by NOR-AM Chemical Co.,
Wilmington, DE; Acc. No. 262259)

Teale, N. J. (19868) Delayed Dermal Sensitization Study in the Guinea Pig: NC
21314 Technical. (Unpublished study TOX B2027 received April 3, 1986 under
Petion Nos. 6F3392 and 6H5500 prepared by FBC Limited, submitted by NOR-AM
Chemical Co., Wilmington, DE; Acc. No. 262259)

Ginnocchio, A. V.; and Mallyon, B. A. December 17, 1985. The Oncogenicity and
Chronic Toxicity of Technical NC 21314 (Chlofentezine in the Diet to the Rat
{Final Report). Unpublished report no. TOX/ 84/167-TO prepared by Huntingdon
Research Centre. Submitted by FBC Limited; Nor-Am Cehmical Co. EPA Acc. Nos.
262261 ana 262262,

Lloyd, G. K., D. J. Spencer-Briggs, R. Heywood, C. Gopinath, and C. P. Cherry.
November, 1985. Technical NC 2131kL: Oncogenicity in the Diet to the Mouse
(Final Report). Unpublished report no. TOX/ 85/167-80 prepared by Huntingdon
Research Center, Huntingdon, Cambridgeshire, UK. Submitted by FBC Limited;
Nor-Am Chemiceal Co. EPA Acc. Nos. 262263 and 262264
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APPENDIX IT

DATA EVALUATION RECORDS.
(continued)

Bootman, 0., and R. Rees. October 1k, 1982. Technical NC 21314: Investigation
of Mutagenic Ac¢tivity in the Tk +/- Cell Mutation System. Unput.ished repecrt
no. TOX/82/167-38 prepared by Life Science Research, Stock, Essex, England.

FBC Limited. Submitted by Nor-Am Chemical Co.; EPA Acc. No. 262268.

Campbell, J. K., and D. Needham. March 15, 1985. Concentration of (th) Clof -
entezine and Its Metabolites in the Plasma of Rats Dosed Orally with Clofente-
zine at the Rate of 1000 mg/kg Bodyweight. Unpublished report no. METAB/85/2
prepared by by FBC Limited. Submitted by Nor-Am Chemical Co.; EPA Acc. No.
262268.

Challis, I. R., and C. L. Creedy. December 20, 1985. The Effects of Thyroid
Function. Unpublished report no. METAB/85/36 prepared by by FBC Limited.
Submitted by Nor-Am Chemical Co.; EPA Acc. No. 262268.

Saunders, P. C., and B. A. Mallyon. January 27, 1986. Technical Clofentezine:
6 Week Dietary Investigation of Thyroid Function in the Rat. Unpublished
report no. TOX/85/167-T7 prepared by FBC Limited. Submitted by Nor-Am Chemical
Co.; EPA Acc. No. 262268.

Campbell, J. K., and D. Needham. February 3, 1986. -Dermal Absorption of
[14C]-Clofentezine by Male Rats Given a Topical Application of 50 SC Formulation.
Unpublished report no. METAB/86/1 prepared by by FBC Limited. Submitted by
Nor-Am Chemical Co.; EPA Acc. No. 262268,
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DATA EVALUATION RECORD Ccde

1. CHEMICAL NAME: NC 21314, Clofentezine, APOLLO® 3,6-bis[2-chlorophenyll-
1,2,k 5 tetrazine

2. TEST MATERIALS: Technical grade NC 21314 (99 + 2% a. i.)

3. STUDY/ACTION TYPE: Acute oral toxicity - rat (§81-1)

4. STUDY IDENTIFICATION: Mallyon, B. A., and Sanderson, D. M. (1980) The Acute
Oral Toxicity of Unformulated NC 21314 to the Male and Female Rat. (Unpub-
lished study no. TOX/80/167-2 received April 3, 1986 under Petion Nos.
6F3392 and 6H5500 prepared by FBC Limited, submitted by NOR-AM Chemical
Co., Wilmington, DE; Acc. No. 262259)

5. REVIEWED BY:

Name: Roger Gardner

Title: Toxicologist Signature:
Organization: Review Section 6 Date: ¢ 7/ - ¢

Toxicology Branch

6. APPROVED BY:

Name: Judith Hauswirth, Ph. D.
Title: Section Head Signature:
Organization: Review Section 6 Date:
Toxicology Branch

T. DISCUSSION AND CONCLUSIONS: The results of the study indicated that the
acute oral LDy in male and female rats is >3230 mg/kg suggesting that NC
2131k should be classified into Toxicity Category III,

Core classification: Minimum

8. MATERIALS AND METHODS

Test species: Male and female CFY SD strain rats were used. The body weights
for males ranged from 192 to 230 g, and that for females ranged from 173 to 218
g. at the start of the experiment.

Experimental procedure: Groups of 6 male and 6 female rats was given a single
oral doses of 0, 80O, 1131, 1600, 2261, or 3200 mg test substance per kg body
weight. The test substance was dissolved in 0.5% aqueous gum tragacanth (w/v)
and administered by gavage. The rats were observed for mortality and appearance
of toxicological signs on the day of dosing and once each day during the 14

days that followed dosing. Surviving animals were weighed on the day of dosing
and weekly therafter, and they were sacrificed at the end of the observation
period. Postmortem examinations included gross observations, weighing of the
liver, kidneys, spleen, adrenals, brain, thymus, and pituitary, and preparation
of tissues from the liver, kidneys, liver, kidneys, esophagus, stomach, duodenum,
urinary bladder, and spleen for microscopic examination.

)
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8. MATERIALS AND METHODS (continued)

Statistically analysis was confined to the two-sample test of Wilcoxon for body
anl organ weight data. Differences wzre considered to be significant when
p<0.05. Bacause no deaths vere obvserved in treated animals, a method for
calzculakbion of the LDgg was not presented. )

9. REPORTED RESULTS

No signs of compound-related toxicity were observed by the investigators. The
report stated that all male rats given the two highest doses and all treated
female rats had pink colored feces 20 to 22 hours after dosing. The authors
noted that the color was similar to that of the test substance itself.

There were no other Jdose-related effects on body weight, organ weights, gross
necropsy observations, or histopathology according to the report.

Based on the results of the experiment, the investigators concluded that the
oral LDsg in male and female rats is >3200 mg/kg (the highest dose tested).
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DATA EVALUATION -RECORD

1. CHEMICAL NAME: NC 21314, Clofentezine, APOLLO® 3,6-bis[2-chlorophenyl]-
1,2,L,5-tetrazine

2. TEST SUBSTANCE: Apollo 50 SC (42% active ingredient); density = 1.20 g/ml;
viscosity = 13,700 C.P.S.; surface tension = 50 dynes/cm on a 0.08% w/v
formulation at ambient temperature

3. STUDY/ACTION TYPE: Acute inhalation toxicity - rat (§81-3)

4. STUDY IDENTIFICATION: Greenough, R. J.; McDonald, R. (1985) Apollo 50 SC
Formulation: Atmosphere Generation for an Acute Inhalation Study. {(Unpub-
1ished study TOX 85064 received April 3, 1986 under Petion Nos. 6F3392 and
6H5500 prepared by Inveresk Research International, submitted by NOR-AM
Chemical Co., Wilmington, DE; Acc. No. 262259}

5. REVIEWED BY:
Name: Roger Gardner

Title: Toxicologist Signature :%‘M
Organization: Review Section 6 ~ Date: ~ -

Toxicology Branch N

6. APPROVED BY:

Neme: Judith Hauswirth, Ph. D.
Title: Section Head Signature: w AL
Organization: Review Section 6 Date: 2 [¢3
Toxicology Branch .

T. DISCUSSION AND CONCLUSIONS: The label for Apollo 50 SC states that the
formulation may be added to water and sprayed on the crop to be treated.
This suggests that the test substance may require dilution with water
before an aerosol is generated for an acute inhalation test. The authors
noted that exposure is unlikely during mixing of the test substance, but no
statement is made regarding exposure to spray during application. On that
basis, the report does not clearly demonstrate that a test atmosphere is
impractical for evaluation of potential acute toxicity resulting from
inhalation exposure.

Core classification: Supplementary. Other methods should be tried before
concluding that an acute inhalation toxicity study is not needed.

3. Materials and methods

Test species: None (see below).

Experimental Procedure: The objective of the study was to determine test
conditions for a subsequent acute inhalation toxicity study with the test
material.

According to the report, a Watson-Marlow pump was used to generate test
atmospheres fitted to a glass concentric Jet atomizer at the top of an aluminum
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8. Materials and methods {continued)

inhalation chamba2r. Atomizer Jet orifices of 0.2 mm or 1.0 mm were tested.
Speed of the pump and airflow rate were adjusted to change the concentration of
the test sabstanze inside the inhalation chamber.

Alr concentrations in the chamber were determined gravimetrically using filters
through which the test atmosphere was drawn at a rate of 1.0 liter/min for a
measured time. Each filter was weighed before and after sampling and the
difference in weights was used in the calculation of test substance concentration.

Particle size distribution was determined with an Anderson Mini Sampler which
according to the report, consisted of 4 impaction plates with a fiberglass
filter backup in an anodized aluminum can. Air was drawn through the sampler
at a rate of 1l.b liters/min for a specific time period. Impaction plates and
filter were weighed before and after sampling, and the weight difference was
used in determination of the particle size distribution.

4, REPORTED RESULTS

The investigators noted that the aerosol jets used in the experiment were
clogged by the viscous test substance shortly after generation of test atmo-
spheres was begun. Changes in the rate of air flow or delivery of the test
material to the atomizer did not overcome the problem, and the authors concluded
that a test atmosphere could not be sustained for a L-hour exposure period.
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DATA EVALUATION RECORD

1. CHEMICAL NAME: NC 2131k, Clofentezine, APOLLO® 3, 6-bls[2~cnlorophenyl]-
1,2.k,5-tetrazine

2., TEST SUBSTANCE: NC 21314 50 SC (1ot no. 162bL/1; 42.0% active ingredient).

3. STUDY/ACTION TYPE: Primary eye irritation - rabbit {§81-L)

4L, STUDY IDENTIFICATION: Cuthert, J. A.; Carr, S. M. A. (1983) NC 2131k 50 SC
Formulation: Primary Eye Irritancy Study in Rabbits. {(Unpublished study
no. TOX/83/167-46 received April 3, 1986 under Petion Nos. 6F3392 and
645500 prepared by Inveresk Research International, submitted by NOR-AM
Chemical Co., Wilmington, DE; Acc. No. 262259)

5. REVIEWED BY:
Name: Roger Gardner
Title: Toxicologist Signature:
Organization: Review Section 6 Date: &
Toxicology Branch
6. APPROVED BY:
Name: Judith Hauswirth, Ph, D. . ) -
Title: Section Head Signature: ujol‘uaaaqubde
Organization: Review Section 6 Date: €/31187 '
Toxicology Branch

T. DISCUSSION AND CONCLUSION: The report included adequate information to
support the conclusion that NC 21314 50 SC is practically non-irritating to
the eyes of rabbits. It should be classified into Category IV for eye
irritation. )

Core classification: Guideline

8. MATERIALS AND METHODS

Test species: Albino rabbits were used (sex and strain were not specified).

Experimental procedure: Nine rabbits previously examined and found without
signs of corneal damage were used in the experiment. One-tenth ml of the test
substance was instilled into one eye of each rabbit, and the eyelids were
gently held together for one second. Twenty to thirty seconds after the in-
stillation, the treated eyes of 3 rabbits were washed for one minute with warm
water. The eyes of the 6 remaining rabbits were not washed.

All eyes were examined 24, 48, and T2 hours after instillation of the test
substance and 4 and T days after treatment. Occular reactions were scored
according to the following scales:

<
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8. MATERIALS AND METHODS (continued)

Corneal opacity

Degree of deasity

- scattered or diffuse area, details of iris visible

easily discernible transluscent areas, details of iris slightly obscured
opalescent areas, no details of iris visible, size of pupil bharely
discernible

opaque, iris invisible

& w -~
[

Area of cornea involved

- one-quarter {or less but not zero)

- greater than one-quarter to less than one-half
- greater than one-half to less than threequarters
greater than three-quarters

LW

score = score for degree x score for extent x 5; maximum = 90
Iris

1 - folds above normal, congestion, swelling, circumcorneal injection {any
one or a combination of these), iris still reacting to light (sluggish
reaction is positive)

2 - no re§ction to light, hemorrhage, gross destruction (any one or. all of
these

score = score for ir;s x 53 maximum score =710
Conjunctivae
Redness
1 - vessels definitely injected above normal

2 - more diffuse, deeper crimson red, individual vessels not discernible
3 - diffuse beefy red -

Chemosis

1 - any swelling above normal (including nictitation membrane
2 -~ obvious swelling with parital eversion of the lids

3 - swelling of lids ahbout half closed

L4 - swelling of lids about half to completely closed

Discharge

1 - any amount different from normal (dces not include small amount in
inner canthus of normal animals)

2 -~ discharge with moistening of the lids and hairs Just adjacent to the
lids

3 - discharge with moistening of the lids and considerable area around the
eye
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3. MATERIALS AND METHODS (continued}

Score = sum of values for redness, chemosis, and discharge multiplied by 2.

n
Macimam 29

L., REPORTED RESULTS

According to the reporb, there were no treated eyes with corneal opacity or
iritis. Only one of the three eyes washed after treatment and 3 of the 6
unwashed eyes exhibited cnjunctival irritation (grade 1) 24 hours after instil-
lation. All treated eyes appeared normal at the 4B-hour observation.

The weighted mean scores for rabbits with washed eyes was 0.66 and that for
rabbits with unwashed eyes was 1.33 at the 2U hour observation The investigators
noted that a weighted mean maximum score was calculated for each of the two
groups of rabbits (with or without washed eyes), and the results were sufficient
to classify the test substance as practically non-irritating (score ranging
from 0.5 to 2. 5)
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DATA EVALUATION RECORD

1. CHEEMICAL NAME: NC 2131k4, Clofentezine, APOLLO® 3,6-bis[2-chlorophenyl]-
1,2,k,5 tetrazine

2. TEST SUBSTANCE: Technical grade NC 2131k (99.1 + 1.5% a. i.)

3. STUDY/ACTION TYPE: Primary dermal irritation - rabbit (§31-5)

k., STUDY IDENTIFICATION: Crome, S. J.; Sanderson, D. M.; and Brooks, P. N.;
{(1980) The Primary Skin Irritancy of Unformulated NC 2131k (CR 20099/5) to
the Guinea Pig. (Unpublished study no. TOX/80/167~6 received April 3, 1986
under Petion Nos. 6F3392 and 6H5500 prepared by FBC Limited, submitted by
NOR-AM Chemical Co., Wilmington, DE; Acc. No. 262259)

5. REVIEWED BY:

Name: Roger Gardner
Title: Toxicologist Signature :W
Organization: Review Section 6 Date: gZ=_99
b= L=

Toxicology Branch

6. APPROVED BY:
Name: Judith Hauswirth, Ph. D. )
Title: Section Head Signature: . . -
Organization: Review Section 6 Date: Y &
Toxicology Branch

7. DISCUSSION AND CONCLUSIONS: The results of the study indicated that technical
grade NC 2131k is not a skin irritant and should be classified into Toxicity
Category IV.

Core classification: Minimum

8. MATERIALS AND METHODS

Test species: Female Dunkin-Hartley strain guinea pigs were used.

Experimental procedure: Before the experiment, a dorsal skin area was shaved,
and a 333 mg/ml suspension of the test substance in 0.5% gum tragacanth was
prepared for application to the prepared skin.

Two-tenths ml of the test substance suspension was placed under 15 cm square
gauze patches at two sites on each animal. One site was left untreated under a
gauze patch, and another was treated with the 0.5% aqueous gum tragacanth
vehicle and covered with a patch. Thes patches were covered with foil and
secured with plaster.

Twent y-four hours after application of the test substance the dressings were
removed, and the test sites were rinsed and gently wiped clean. The test sites
vwere examined for signs of skin irritation. end they were examined daily for up
to 7 days after treatment. At the end of the T-day observatin period the
animals were sacrificed and subjected to gross post-mortem examinations.
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8. MATERIALS AND METHODS (continued)

Samples of the skin at Lest sites were also prepared for microscopic examina-
tinne. :

9. REPORTED RESULTS

According to the report, no animal showed signs of irritation during the study,
and no deaths were observed. The authors noted that sites where test substance
was applied appeared pink in color when occlusive dressings were removed. The
color disappeared from 5 to T days after application. There were no other
treatment related effects noted after post-mortem examinations, and the
microscopic examination of skin samples did not indicate any differences between
treated and untreated sites,
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DATA EVALUATION RECORD

1., CHEMICAL NAME: NC 2131k, Clofentezine, APOLLO® 3,6-bis|[2-chlorophenyl]-
1,2,k 5tetrazine ’

2. TEST SUBSTANCE: NC 2131k 50 SC (42.0% a. i.); a liquid that is bright pink
in color

3. STUDY/ACTION TYPE: Primary dermal irritation - rabbit (§81-k)

4. STUDY IDENTIFICATION: Cuthert, J. A.; Carr, S. M. A.; and O'Arcy-Burt, K.
J. (1983) NC 21314 50 SC Formulation Primary Skin Irritancy Study in
Rabbits. (Unpublished study no. TOX/83/167-LT received April 3, 1986 under
Petion Nos. 6F3392 and 6H5500 prepared by Inveresk Research International,
submitted by NOR-AM Chemical Co., Wilmington, DE; Acc. No. 262259)

5. REVIEWED BY:

Name: Roger Gardner

Title: Toxicologist S’ignature:l&__‘;«a_‘m

Organization: Review Section 6 Date: &2 2 %™
Toxicalogy Branch

6. APPROVED BY:

" Name: Judith Hauswirth, Ph. D. . -
“Title: Section Head Signature:
Organization: Review Section 6- Date: V @/ /¢

Toxicology Branch

T. DISCUSSION AND CONCLUSIONS: There was adequate information presented in
the report to support the conclusion that NC 21314 50 SC is less than a
moderate skin irritant, and it should be classified into Toxicity Category
III with respect to primary skin irritation (see "4. REPORTED RESULTS"
section below).

Core classification: Minimum

8. MATERIALS AND METHODS

Test species: Male and female New Zealand White rabbits were used.

Experimental procedure: Before the experiment, the back and flanks of each
animal were clipped, and two of four test sites were abraded (penetrating the
stratum corneum without causing bleeding). A 0.5 ml of the test substance or a
10% aqueous solution of sodium lauryl sulfate (positive control) was applied to
intact and abraded skin sites. Each test site was covered with a 2.5 X 2.5 cm
piece of chromatography paper. The patches were covered with occlusive tape.

Twenty-four hours after application of the test substance the dressings were
removed, and the test sites were rinsed and gently wiped clean. The test sites
were examined for signs of skin irritation daily for up to T days after treatment.

Yo
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8. MATERIALS AND METHODS (continued)

Erythema anl e2schar formation 23 4ell as edema were scored on a 5-point scale
~(0-b4) with a maximua possible score of 8 for any site. Scoriag was done
" according to the following :lassifications:

Erythema  and eschar Edema

Yo edema

Very slight edema
Slight edema
Moderate edema
Severe edema

No erythema

Slight erythema

Well-defined erythema

Moderate to severs erythema

Severas erythema to slight
eschar formation

= wmnHEO
FWRoHO

The report noted that test sites were not scored for erythema because of the
discoloration caused by the test substance. The authors noted that severe
erythema could have been detected if present.

Lk, REPORTED RESULTS

According to the report, test sites were bright pink at the 24 hour observation,
and the residue left on the site after wiping with a tissue obscured the skin

for scoring of erythema. ZXdema was assessed by touch, and one animal exhibited
edema with a score of 1 at the intact and abraded sites 24 hours after application
of the test substance. At 72 hours the skin remained discolored, and there

vas no edema observed.

Results with the positive contrsl substance indicated that it is a moderate
skin irritant (grades 1 to 3 for erythema and 2 to 3 for edema). The erythema
and erythema persisted for T2 hours.

The investigators concluded:
Because of the bright pink color of the test material no erythemal

assessment was possible although a severs erythemal response, if
present, would have been noted...

The positive control material is a moderate irritant. Comparison of
sites treated with NC 2131k 50 ST and sodium lauryl sulfate shows a
marked difference in edema,...Based on tnis and the absence of ohvious
severe erythema it is concluded that NC 21314 50 SC is less than a
moderate skin irritant and is likely at the most to te a mild skin
irritant.
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. DATA EVALUATION -RECORD-

1. CHEMICAL NAME: NC 2131L, Clofentezine, APOLLO® 3,6-bis[2-chlorophenyl!-
1,2,5,5-tetrazine

2. Test substance: Technical grade NC 2131k (batch no. CR20099/8, purity
unspecified)

3. STUDY/ACTION TYPE: Dermal sensitization - guinea pig {§81-6)

4, STUDY IDENTIFICATION: Teale, N. J. (1988) Delayed Dermal Sensitization
Study in the Guinea Pig: NC 2131k Technical. {Unpublished study TOX 82027
received April 3, 1986 under Petion Nos. 6F3392 and 6H5500 prepared by FBC
Limited, submitted by NOR-AM Chemical Co., Wilmington, DE; Acc. No. 262259)

S. REVIEWED BY:
Xame: Roger Gardner

Title: Toxicologist Signature:%‘m
Organization: Review Section 6 Date: £2 7%=~

Toxicology Branch

6. APPROVED BY:
Kame: Judith Hauswirth, Ph. D.

Title: Section Head Signature %W’
Organization: Review Section 6 Date: Vg /v)[€

Toxicology Branch

T. CONCLUSIONS: NC 21314 was shown to cause dermal sensitization in two of
twenty treated female guinea pigs under the test conditions described
b-low which indicates that the chemical is a weak sensitizer.

Core classification: Minimum

8. MATERIALS AND METHODS

Test species: According to the report, young female Duncan Hartley strain
guinea pigs weighing from 300 to 500 g were used.

Range-finding Procedure: The hair was clipped from the flanks of four test
animals previously given an injection of Complete Freund's Adjuvant (CFA).

Four concentrations of the test material in ethanol were evaluated for irritation
on each animal. The test concentrations were 25 and 50% suspensions, a saturated
solution (0.08%), and the test material moistened with 0.5 ml ethanol), and

each concentration was applied to a 2 cm? filter paper patch. The patches were

" secured by adhesive tape and an elastic bandage around the animal's torso.

After 2k hours, the dressings were removed.

Treated sites were scored 24 and 48 hours after application according to
the follcwing scale:

0
2

scattered mild redness
intense redness and swelling (edema)

no reaction
moderate and diffuse redness

non
[T

W
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8. MATERIALS AND METHODS (continued)

Results from the preliminary study were the basis for chosing 5 and 50% concen-
trations for the primary phase of the main study.

Main Experiment: The protocol was described as a maximization test.

In the induction phase of the study, the hair on the shoulders of 20 animals
was clipped. Three test solutions were intradermally in)ected in a row on each
-side of the center of the prepared skin area. The injections were 0.1 ml of a
saturated solution of the test substance (0.08% in ethanol), 0.1 ml of CFA
without test substance, or 0.1 ml of saturated solution of the test substance
with CFA. Patches of 0.5 g test substance moistened with 0.5 ml ethanol were
then applied over the injection sites and secured as described above. The
patches were left in contact with the injection sites for 4B hours. A week
after the injections a second topical application of the ethanol moistened test
substance was made using the same procedure, and the occlusive dressings were
removed after the patches had been in contact with the test site for 43 hours.

A control group of 10 guinea pigs was treated in the same manner as the tpst
Zroup with the exception that no test substance was used.

Two weeks after the last induction application, the flanks of the test animals
were clipped in preparation for challenge applications. A patch with the ethanol
moistened test substance was secured to one flank, and a patch with the 50%
suspension was applied to the other flank. These patches were removed after 2h
hours, and the test sites were scored for irritation according to the scale
described above. Application sites were scored for irritation 24 and 48 hours
aftar patches were removed.

The report noted that interpretation of results was based on the proportion of
animals exhibiting sensitization. The following scale was used to grade the
potency of the test substance:

Sensitization rate Grade
0 - 8% I

9 - 289 il

29 - 641 [T1I

65 - B80% Iv

81 - 100% v

9. REPORTED RESULTS

According to Table 2 in the report, there were two animals in the test group
exhibiting A reaction after topical application of the test substance. Those
reactions were scored as scattered mild redness (score of 1), and they were
seen in animal numbers 8 and 18 at the 2h-hour observation after the challenge
application. These reactions were absent at the 48-hour observation.
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" 10. "DISCUSSION

There was enough information presented in the report to support the conclusion
that NC 21314 is a weak sensitizer. However, the conclusion was not coansistent
Wwith tabulated results. The authors' conclusion stated that a reaction was
obs2rved only in one animal after the challenge in contrast to the two animals
listed in Table 2 of the report. The investigators also noted that the results
in the control group did not. indicate that the tesi substance caused irritation,
so they concluded that it is a weak sensitizer since there was a reaction after
the challenge dose was administered.
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CHEMICAL NAME: NC 21314, Clofeatezine, APOLLO® 3,6-bis[2-chlorophenylll,2 4,5~
tetrazine

STUDY/ACTION TYPE: Subchronic feeding study (6 weeks) - rat

STUDY IDENTIFICATION: Saunders, P. C., and B. A. Mallyon. January 27, 1986.
Technical Clofentezine: 6 Week Dietary Investigation of Thyroid Function in the
Rat. Unpublished report no. TOX/B85/167-T7 prepared by FBC Limited. Submitted
by Nor-Am Chemical Co.; EPA Acc. No. 262268.

REVIEWED BY:

Name: Roger Gardner .

Title: Toxicologist Signature:
Organization: Review Section 6 Date:

Toxicology Branch

APPROVED BY:

Name: Judith Hauswirth, Ph. D. ‘

Title: Section Head - Signature:%h!daéé a).}luau&ur¢*44b
Organization: Review Section 6 - Date: ¥ £/31]¢ B

Toxicology Branch

DISCUSSION AND CONCLUSIOKS: Male and female rats were fed diets containing
0, 100, or 30,000 ppm clofentezine for 6 weeks in an experiment to investigate
the pesticide's effect on thyroid function.

The test substance increased absolute liver weights and liver-to~body weight
ratios for both sexes at the 30,000 ppm level and for males given the
400 ppm diet.

Increases in thyroxine, free thyroxine index, thyrotrophin, progesterone, and
dehydroepiandrosterone were seen in both sexes at 30,000 ppm. Males given the
highest dose also showed an increased level of tri-iodothyroxine. At the 40O
ppm dose level, males also had increased thyroxine levels, and females had
increased dehydroepiandrosterone levels.

Based on the liver weight and hormone observations, a no-observed-effect level
(NOEL) was not established in this experiment.

Background: This study was conducted to investigate effects observed at the
end of a long-term feeding study in rats given the highest does tested (LOD
ppm) [Ginnocchio, A. V.; and Mallyon, B. A. December 17, 1985. The Oncoge-
nicity and Chronic Toxicity of Technical NC 2131k (Chlofentezine in the Diet to
the Rat (Final Report). Unpublished Report No. TOX/ 8L4/167-T0 prepared by
Huntingdon Research Centre and FBC Limited. Submitted by Nor-Am Cehmical Co.
EPA Acc. No. 262268.]. No attempt was made to establish a NOEL,

Core Classification: Supplementary based on the stated purpose of the study

which was to investigate the srecific nature of clofentezine's effect on thyroid
function.
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I. MATERIALS AND METHODS
A. MATERIALS

1. Test species: Male and female Charles River CR1: COBS CD (8D) BR Sprague-
Dawley rats w=re used. They were 28 days of age on arrival at the laboratory
conducting tre experiment, and body weights ranged from 66 to 85 g for
males and 52 to Th g for females.

2. Test substance: Techni:al grade clofentezine (Batch no. 20099/1%, 99.3 +
1.0% purity) were used.

3. Diet preparation: Basal diet consisted of Modified SQC Expanded Rat and
Mouse Maintenance Diet No. 1 supplied by Special Diets Services, Ltd.,Stepfield,
Witham, Essex, UK. Test diets were prepared weekly and stored at room
temperature.

B. STUDY DESIGN

1. Animal assignment: Animals were randomly assigned to test groups as follows:

Test groups Dose
Yo. Designation {ppm) Animals/sex
1 Control 0 Lo
3 Low (LDT) koo Lo
L High (HDT) 30,000 Lo

2. Observations schedule

Number of animals

Type of observation per sex per group Frequency

Mortality ' A1l Twice a day*

Signs of toxicity A1l Twice a day*

Blood samples 10 At 6 weeks

Necropsy 10 At termination {6 weeks)
C. METHODS

1. Observation of blood samples: Blood was collected from the abdominal aorta
of anesthetized animals after 6 weeks on the test diets. Observations
included the following:

Total tri-iodothyroxine Free T} index (FTLI) Estradiol
(Total T3) Thyrotrophin Progesterone
Thyroxine Testosterone Dehydroepiandrosterone

Ty-binding capacity (TBI)

2. Necropsy The first 10 animals of each sex from each group were anesthetized
and blood samples were collected. The livers of each animal were weighed.
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D. STATISTICAL ANALYSIS

1. “ontinuous variables: (body weight, clinical chemistry, and liver weight.

Statistical
procedure Purpose
Bartlett's Test Determine homogeneity of variance.®
One-way analysis Determine significance of variability among all groups.®**

of variance

‘Students "t" test Determine significance of differences between the control
: and each treatment group.*#

Kruskal-Wallis Test | Detect any significant group differences.***

*If variances are not homogeneous (p>0.05), the data are transformed (log
transformation is used) '
*¥*Jsed on transformed or untransformed data only when variances are shown to
be homogeneous or equal.
#¥%¥Nonparametric test performed on data with heterogenous variances.

II. REPORTED RESULTS

The report stated that there were no mortalities or clinical signs observed in
the study. The only effect on body weight noted was a decrease in the weight
of females given the 30,000 ppm diet after 6 weeks. The high dose group mean
weight was reported to be 197 g, and that for the control group was 274 g.
These values were statistically significantly different (p<0.00l).

There were statistically significant increases in absolute and relative liver
weights for both sexes given the 30,000 ppm diet as well as for males given the
LOO ppm diet when compared with controls (see Addendum I below).

Addendum II shows group mean clinical chemistry results. The report noted
significant increases in thyroxine, free thyroxine index, thyrotrophin,
progesterone, and dehydroepiandrosterone in both sexes at 30,000 ppm. The

males given the highest dose also showed a significantly increased level of tri-
iodothyroxine. At the LOO ppm dose level, males exhibited a significant increase
in thyroxine levels, and females had increased dehydroepiandrosterone levels

(see Addendum II below).

¥
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ADDENDUM I

Summary (as reported) of Body Weight, Liver Weight,
and Liver-to-Body Weight Ratio Results

418
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DATA EVALUATION RECORD *

1. CHEMICAL NAME: NC 2131k, Clofentezine, APOLLO® 3,6-bis[2-chlorophenyl]-
1,2,5,5—tetrazine

2. ‘.EST MATERIALS: 1Mc-labelled clofentezine (Batch no. CFQ 2847, specific
activity 47.7 mCi/g, >99% radiochemical purity) and unlabelled clofentezine
(Batch no. 20099/12, 98.8 + 1.4% purity were used.

3. STUDY/ACTION TYPE: Metabolism in rats.

4., STUDY IDENTIFICATION: Campbell, J. K., and D. Needham. March 15, 1985,
Concentration of (1*C) Clofentezine and Its Metabolites in the Plasma of
Rats Dosed Orally with Clofentezine at the Rate of 1000 mg/kg Bodyweight.
Unpublished report no. METAB/85/2 prepared by by FBC Limited. Submitted by
Nor-Am Chemical Co.; EPA Acc. No. 262268. :

5. REVIEWED BY:

Name: Roger Gardner

Title: Toxicologist Signature:ﬁ%_é“%«,\(
Organization: Review Section 6 Date:_§. «g

Toxicology Branch "

6. APPROVED BY:

Name: Judith Hauswirth, Ph. D.
Title: Section Head Signature:
Organization: Review Section 6 Date: /g
Toxicology Branch

7. DISCUSSION AND CONCLUSIONS: The experiment demonstrated that a single 1000
mg/kg dose of clofentezine administered to male and female rats by gavage
was readily absorbed. Approximately 40% of the total radicactivity found
in the plasma after dosing was attributed to metabolites of clofentezine.
Peak levels of radioactivity were observed in the plasma 6 to 8 hours after
dosing and were reported to be 15.6 and 1h.1 mg clofentezine per liter of
plasma for males and females, respectively. By the 2l-hour observation,
plasma levels of radicactivity declines to 3.3 and 3.1 mg/l for males and
females, respectively, and the plasma half life was calculated to be 3,6
hours. There were adequate data to indicate that uptake and elimination of
radiolabelled clofentezine was similar in male and female rats.

Core classification: Acceptable

8. MATERIALS AND METHODS

Test species: Male and female Sprague-Dawley CD rats (24 per sex) were used in
the atudy. Weight ranges were given for males as 1hL-167 g., and 125-152 g.
for females at the beginning of the experiment.

Sampling and analysis: Blood samples were collected by cardiac puncture from

anesthetized animals and centrifuged to separate the plasma from red cells.
Total radicactivity was determined by mixing 100 ul ‘plasma with 100 ul Fisofluor

53
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8. MATERIALS AND METHODS (continued)

MPC scintillation cocktail and counting the diluted samples with a Beckman
L3250 1iguid scintillation counter.

The plasma concentration of radiolabelled clofentezine in plasma samples was
determined by high pressure liquid chromatography (HPLC) and a 4.6 X 250 mm
Zorbax ODS column. Control plasma was spiked with clofentezine (0-15 ppm) to
prepare a standard curve. The plasma was extracted twice with l-chlorobutane,
and the pooled extracts were evaporated to dryness under a stream of nitrogen
at 40° C. The residues were taken up in 100 ul aliquots of methanol for HPLC.
According to the report, the clofentezine peaks were collected as they eluted
and assayed for radiocactivity to determine extraction efficiency.

Five-hundred ml samples of plasma from test animals were extracted in the same
manner as control plasma samples were in the calibration procedure except that
no clofentezine was added to the experimental samples. The concentration of
test substance in plasma of treated animals was then determined by comparison
of the peak heighths of test samples with those of the standard curves.

Preparation of dosing suspensions: Clofentezine was suspended in aqueous gum
tragacanth at a specific activity of 0.024k mCi/g.

Experimental design: Groups of 24 male and 24 female rats were given doses of
1000 mg/kg by mavage, and blood samples were taken 1, 2, 4, 6, 8, 10, 18, and
24 hours after dosing. There were three animals of each sex for each sample
time.

9. REPORTED RESULTS

The Addendum below shows the results as reported. Based on those observations,
the investigators concluded that approximately 40% of the total radiocactivity
in the plasma after dosing was associated with metabolites of clofentezine.
Peak levels of radiocactivity were observed in the plasma 6 to 8 hours after
dosing and were reported to be 15.6 and 14.1 mg clofentezine per liter of
plasma for males and females, respectively. By the 2U-hour observation, plasma
levels of radicactivity declined to 3.3 and 3.1 mg/l for males and females,
respectively, and the plasma half life was :lculated to be 3.6 hours.

3¢



ADDENDUM

Reported Plasma Concentrations of Radiolabelled
Clofentezine after a Single Oral Dose of 1000 mg/kg
in Male and Female Rats
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DATA EVALGATION RECORD

1. CHEMICAL NAMZ: NC 2131k, Clofentezine. APOLLO® 3,6-bis[2-chlorophenyl!-
1,2.% .5 tetrazine

2. TEST MATERIALS: 1%C_jabelled clofentezine (Batch no. CFQ 287k, specific
activity 47.7 mCi/g, 100% radiochemical purity) and unlabelled clofentezine
(Batch no. 29099/5, 98.6 + 1.0% purity were used. Radiolabelled clofen-
tezine was mixed with unalabelled material to obtain a specific activity of
5.18 (+ 0.05) mCi/g. A 1.05467 g aligquot of that mixture was added to 1.6
ml blank formulation (without active ingredient) to make up the radiolabelled
formulation to be tested.

3. STUDY/ACTION TYPE: Dermal absorption in rats.

4, STUDY IDENTIFICATION: Campbell, J. K., and D. Needham. February 3, 1986.
Dermal Absorption of [1%]-Clofentezine by Male Rats Given a Topical Appli-
cation of 50 SC Formulation. Unpublished report no. METAB/86/1 prepared by
by FBC Limited. Submitted by Nor-Am Chemical Co.; EPA Acc. No. 262268,

5. REVIEWED BY:

Name: Roger Gardner

Title: Toxicologist Signature:
Organization: Review Seztion 6 Date: ¢4 9 97

Toxicology Branch

6. APPROVED BY:

Name: Judith Hauswirth, Ph. D. -
Title: Acting Head Signaturezw W- W
Organization: Review Section 6 . Date: e/ /eF
Toxicology Branch )

T. DISCUSSION AND CONCLUSIONS: Radiolabelled clofentezine in a 50 SC formulation
was applied to the skin of male rats at dose levels of 4.8, 4k, or 180 mg
per ¥g body weight to evaluate the dermal absorption of the active ingre-
dient. There were adequated data presented to indicate that absorption was
Llow (less thaa 1%) during the 10 hours that followed application of all
doses.

Core classification: Acceptable

8. MATERIALS AND METHODS

Test species: Male Sprague-Dawley CD rats were used in the atudy. Weights
ranged from 189 to 236 g., and the animals were approximately 8 weeks of age at
the beginning of the experiment.

Dose preparation: The report stated that a final volume of 2.2 ml test solution

contained 455 mg active ingredient per ml. This dose suspension was first ' -
diluted with water to obtain a clofentezine concentration of 100 mg/ml, and a
second dilution was performed to obtain a concentration of 10 mg/ml.
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8. MATERIALS AND METHODS (continued)

Experimental design: According to the report., three groups each containing six

mal2 ra%s had the hair shaved from test sites on their backs 2l hours prior to
dosing. %ach grouap rezeived 2 measuared volume of one of the three suspensions
Jesarived above, and the dose was spread ovar a 26 cm® area of the prepared

skin. Following application and drying of the test material on the skin,

application site2s werz covered with two layers of gauze which was held in place

with fabric elastoplast. The rats were then housed iniividually in metabolism _
cages.

Dose suspensions were sampled at the time of dosing, and urine, feces, and cage
washings were collected 10 hours after dosing for radioassay. Dressings covering
the test sites, gauze used to wash the test sites, and pipets used in dosing
were also collected 10 hours following dosing. and radioactivity was recovered
by extraction with methanol. -

Treated skin was washed with soft soap at necropsy according to the report, and
washed skin from treated sites, gastrointestinal tract, and carcass were
collected and przpared for subsequent radioassay. Blood samples were collected
from the abdominal aorta. All of these samples were also collected 10 hours
after application of test suspensions.

Preparation and analysis of samples: Blood samples were oxidized, and resulting
+7C0, was assayed for radiocactivity by liquid scintillation counting. Samples
of skin, gastrointestinal tract and carcass were solubilized in a mixture of
sodium hydroxide {80 g), Triton X 405 (100 g.), methanol (300 ml.) and water
(500 ml.). Aliquots of these preparations were neuiralized and counted by
liquid scintillation. The scintillation cocktail used was FHV multi-phase
cocktail.

Feces were homogenized in 9 volumes of water, and aliquots (approximately 1 g.)
were digested for counting in the same manner as tissue and carcass samples.
Cage washings were analyzed in the same manner as the fecal homognates.
Aliquots of irine were counted directly in scintillation cocktail (see above).

9. REPORTED RESULTS

Particle size distribution for the commercial formulation and test substance
wwer presented as follows: :

Formulation Test sample
Not less than h0% below 2 u 43% velow 2.4 u
ot less than 80% below 5 u 83.7% below 5 u
Not less than 90% below 8 u 965.6% below B.2 u

The report described an error in the preparation of doses as follows:

...the concentration of the dose suspension for group 3 (undiluted)
was 269 mg/ml instead of 455 mg/ml...too much blank formulation had




9. REPORTED RESULTS (continued) 006237

been adidad. I3 was not feasible to increase the volume of dose

applied to the group 3 animals to POﬂpenbdte for the reduced clofen-

t zine conceatration but the dilutions for groups 2 and 1 were

ltared so as to bring the dose suspension closer to the nominal

concentratloq. Consequently, Groups 2 and 1 received the correct

dose.
The report stated that nominal doses for Groups 1, 2, and 3 were 3, 30, and 300
mg/ kg rebpecbivply, and actiaal doses were determined to be 4.8, b, and 180
mg/kg for Groups 1, 2, and 3, respectively.

The reported distribution (group mean % of dose) of the applied dose is shown
as follows:

Actual dose (mg/kg)

Location 180 AN : 4.8 )
On dressing 43.01 + 20.05 47.89 + 16.34 58.61 + 6.46
In wash 46.57 + 18.L4 20.69 + 6.67 T.76 + 2.18
On application site 10.37 + L.38 32.11 + 11.81 1.16 + 5.05
In urine <0.01 0.01 + 0.01 0.06 + 0.02
In feces <3.Cl1 <0.01 <0.01
In GI tract <0.01 0.03 + 0.01 0.32 + 0.06
In carcass 0.08 + 0.06 0.09 + 0.06 0.23 + 0.20
Recovery 100.22 + 1.52 100.76 + 1.82 98.1% + 0.48

The report also stated that no radioactivity was found in blood.

The investigators noted that a significant proportion of the dose remained on
the skin after washing, hut the percentage of the dose absorbed was small for
all three groups (0.61, 0.08, and 0.09% in groups 1, 2, and 3, respectively).
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DATA EVALUATION RECORD

1. CHEMICAL NAME: NC 21314, Clofentezine, APOLLO® 3,6-bis[2-chlorophenyl]-
1,25 5 tetrazine

.2. TEST MATERIALS: 11“C—labelled clofentezine (Batch no. C73 2874, specific
activity B7.7 mCi/g. >99% radiochemical purity) and unlabelled clofentezine
{Batch no. 20099/12, 98.8 + 1.0% purity; and batch ne. 20099/1h, 99.3 +
1.0% purity) were used.

Radiochemicals also used in the studies included: 13lI-sodium iodide
(supplied in sodium hydroxide solution with sgecific activity of 40 mCi/mlL
and radiochemical half-life of 8.04 days), 125I-thyroxine (supplied in
ethanol/water (3:1) solution with a specific activity of 200 uCi/ml with a
radiochemical half-life of 60 days). -

3. STUDY/ACTION TYPE: Metabolism (thyroid function assays in rats)

L, STUDY IDENTIFICATION: Challis, I. R., and C. L. Creedy. December 20, 198s.
The Effects of Thyroid Function. Unpublished report no. METAB/85/36 pre-
pared by by FBC Limited. Submitted by Nor-Am Chemical Co.;

EPA Acc. No. 262268. ‘
5. REVIEWED BY:
Name: Roger Gardner
Title: Toxicologist ~ Signature: #W\'
Organization: Review Section 6 Date: /3.1 //g’7
Toxicology Branch N
6. APPROVED BY:
Name: Judith Hauswirth, Ph. D. _
Title: Acting Head Signature: Qu. etd (o)- s
Organization: Review Section 6 Date: V' ol /¢F
Toxicology Branch {1
T. CONCLUSIONS: A series of three experiments was conducted to determine the

relationship between treatment of rats with clofentezine in the diet and
thyroid effects observed in chronic and subchronic toxicity studies. The
experiments are generally accepted as additional information in the assess-
ment of results of the other feeding studies.

Tissue residue accumulation study: Male and female rats were given radio-
labelled clofentezine by gavage twice a day for 1 or 10 days. Determina-
tion of tissue residue levels after 1 and 10 days of treatment indicated no
preferential accumulation of clofentezne in the thyroid.

Thyroxine half-life study: Male rats were dosed twice daily with aqueous
sodium iodide for 7 days. On the fourth day the animals received an intra-
venous injection of 50 ul radiolabelled thyroxine soluticn. The rats were
then given diets containing O or 30,000 ppm clofentezine for 29 days at
which time the T-day regimen of sodium iodide and 1251-thyroxine dosing was
repeated. A slight decrease in thyroxine half-life was observed in treated
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7. CONCLUSION (continued)

rats when compared to control animals which exhibited a slight increase in
thyroxine half-life after the one-month treatment period.

Thyroid iodine uptake study: Groups of male and female rats or mice wers:
glven 1.¢ts containing O or 30,000 ppm clofentezine for 4 weeks. At the
2nd ot tne 4-week period the animals received an intraperitoneal dose of
1317.sodium iodide. There was a significant and rapid increase in thyroid
uptake of iodine in clofentezine treated rats following intraperitoneal
dosing with [1311]-sodium iodide. This effect was not seen in mice.

8. BACKGROUND

According to the report, the experiments described below were conducted because
of results observed in previous studies (references). Those results included:

l. A higher incidence of thyroid follicular cell tumors observed in male rats
after 27 months on a diet containing 400 ppm clofentezine. The male rats
also exhibited elevated serum levels of thyroixne at 27 months in the
chronic study (reference).

2. Observed increases in serum thyroxin and thyrotrophin levels in male rats
treated with a dietary level of 30,000 ppm clofentezine for six weeks, and
increased thyroxin levels in male rats given diets containing 400 ppm in
the same study {reference).

9. MATERIALS AND METHODS

Test species: Male and female Sprague-Dawley CD rats and male and female CD1
mice were used in the assays. Weight ranges were given in the report as follows:

Tissue residue accumulation study Rats - Males: 205 - 230 g.
Females: 160 - 185 g.

Thyroxine half-life study Rats - Males: 169 - 193 g.

Thyroid iodine uptake study Rats - Males: 1blh - 163 g.
Females: 138 - 156 g.

Mice -~ Males: 25 - 3k g.
' Females: 19 - 28 g.

Sampling and analysis: Bone samples were weighed and combusted 4n an oxidizer.
The radiolabelled COp was trapped in Carbosorb/Permafluor V for scintillation
counting. )

Other tissues including ovaries, thyroids, pituitaries, eyes, muscle, and fat
were solubilized in 1 ml of a solution of sodium hydroxide (80 g), Triton X405
(100 m1), methanol (300 ml), and water (600 ml). The samples were completely
solubilized at 60° C in a sonic bath, and after completion of that process, PCS
scintillant was added. The samples were then counted. In the iodine uptake
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9. MATERIALS AND METHODS (continued)

study, whole thyroids were placed in plastic containers and counted with a
gamma counter.

All other tissues were homogenizea in water, and 0.5 ml aliquots of the homogenate
(10% w/v) was solubilized and counted as described above.

For the tissue residue accumulation study, 25 to 100 ul aliquots of blood were
decolorized with hydrogen peroxide and counted directly in PCS scintillant.
Twenty ul aliquots of blood were collected in capillary tubes and counted in
glass or plastic tubes with a gamma counter. Blood samples (1 ml for rats and
20 ul for mice), taken in the iodine uptake experimentslwere counted in the
same manner.

Calculations: All samples in the tissue residue accumulation experiment were
counted in triplicate where possible. Residue levels were calculated as mg/kg
in tissue and mg/l in blood and plasma samples.

Counts per minute (cpm) in the thyrbxine half-life study were plotted against
time on a log linear scale, and the best fit straight line was determined from
these data by the least squares method. The thyroxine half-life for each rat
was calculated from the resulting line. Group mean half-life values were
determined from the individual lines for each rat in a group, and group means
wvere tested for significant differences by the Mann Whitney test. Statistical
differences were tested by the Mann Whitney test in the iodine uptakg study
also.

Experimental design - Tissue residue accumulation study: Ten male and 10 female
rats were given radiolabelled test substance (suspension in 0.5% gum tragacanth,
L uCi/ml, 1 m1/200 g body weight) by gavage twice a day for 1 (5 rats per sex)
or 9 days (5 rats per sex).

After the first day of dosing, blood samples were taken from 5 anesthetized
rats per sex by cardiac puncture. Then the animals were sacrificed and liver,
kidney, spleen, gonads, lung, heart, adrenals, fat, muscle, eyes, brain, bone,
thyroid, and pituitary samples were collected for analysis. Aliquots of blood
were taksn for analysis also; some were centrifuged for plasma.

The remaining animals were dosed for 9 days, and evaluated in a similar manner
on the 10th day of the experiment.

Experimental design - Thyroxine half-life study: Thirty-two male rats were
dosed twice daily with aqueous sodium iodide for T days. The report stated
that on the fourth day the animals received an intravenocus injection (via the
tail vein) of 50 ul radiolabelled thyroxine solution. Blood samples were
collected in glass capillaries from snipped tails of 26 rats 2, 4, 6, 8, 17,
21, 24, 26, 43, 46, L8, 50, 67, and T2 hours after thyroxine was administered.
Immediately after the last blood sample was collected, 13 of the rats were
placed on a diet containing 30,000 ppm clofentezine, and the remaining 13 rats
were given untreated diet. (All rats received untreated diet during the first
T days of the experiment.)

5,



9. MATERIALS AND METHCDS (continued)

The rats were maintained on the test diets for an additional 29 days before the
T-day regimen of sodium iodide and 1251-thyroxine dosing was performed again.
Blood samples were collected as before, but only 10 animals from each group
receiving the control or treated diet were used.

Experimental design - Thyroid iodine uptake study: Groups of 20 male and 20
female rats or mice were given diets containing O or 30,000 ppm clofentezine
for b weeks. At the end of the hk-week period the animals received an
intraperitoneal dose of 1317 sodium iodide solution (100 ul, 50 uCi/ml), and
six and 24 hours after the injection, 10 animals from each group, sex, and
species were anesthetized for collection of blood samples. The animals were
then sacrificed and the thyroid glands were removed for analysis.

10. REPORTED RESULTS

Tissue residue accumulation study: Addendum I shows the results as reported.
The investigators noted that one day after dosing maximum residues were found
in the liver and kidney (1.5 mg clofentezine/kg tissue). Levels in other
tissues were reported to range in male rats from 0.0k mg/kg in brain to 1.4
mg/kg in fat and from 0.1 to 0.4 mg/kg in blood-rich tissues such as heart,
lungs, spleen, adrenals, and thyroid in males. The investigators noted that
the residue levels found in the thyroid and pituitary (0.3 - 0.4) were similar
to levels found in blood indicating that rapid accumulation of clofentezine
residues in these tissues was not occurring.

The report stated that after 10 days' dosing, the residue levels in liver and
kidneys rose to 3.6 to 5.1 mg/kg tissue with a corresponiing rise in other
tissues. The mean rise in residue levels after 10 days of dosing (expressed as
the ratio of the 10-day level and the l-day level) was 2.7 for males and 3.0
for females (see Addendum I below). The report pointed out the similarity
between the rise of residues in the thyroid and pituitary to the mean for all
tissues. Based on these results, the investigators concluded that there was no
apparent accumulation of clofentezne residues after 10 twice-daily 20 mg/kg
doses in the thyroid and pituitary glands that could be correlated to observed
thyroid effects (see 8. BACKXGROUND above).

Thyroxine half-life study: According to the report, the mean thyroxine half-
life in rats on control diet changed from 16.70 to 17.61 hours after a month.
The respective values for animals receiving the 30,000 ppm diet were 17.05 and
16.42 hours after a month. Statistical analysis (Mann Whitney test) showed no
significant differences. The investigators noted that statistical analysis of
the individual animal results indicated significant treatment-related decreases
in the thyroxine half-live (approximately 9%). Based on these results, the
investigators described the changes as slight and variable, but they concluded
that the changes may be significant over longer periods of time (see Addendum
II below for additional information).

Thyroid iodine uptake study: The report stated that there was a rapid uptake of
iodine in rats given the 30,000 ppm diet in comparison to the uptake observed
for control group rats. At six hours after administration of radiolabelled
sodium iodide, the level in treated males was 1.7 times that for controls, and
in females the radiolabel was found at levels 2.7 times that for control group
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9. MATERIALS AND METHODS (continued)

females (see Addendum III below). There was no effect on iodine uptake observed
in mize. 3lood iodine levels were significantly reduced in both species six hours
after iodine administration, and the authors suggested that this observation

may be the result of increased iodine excretion or increased uptake by the
thyroid (in rats). The report noted that at the 2h-hour observation, higher
levels of radiolabelled iodine were found in the thyroids of both species than
was seen at the 6-hour observation. The blood levels observed at that time in
the rat remained lower than those seen in the control group rats. Blood levels
in the treated and control mice were comparable at 24 hours.

11. DISCUSSION
The authors concluded:

...ektensive and preferential accumulation of clofentezine in the
thyroid does not appear to be responsible for any observed
toxicological effect in subchronic and chronic studies.

Dietary treatment of male rats with clofentezine at 30,000 ppm for
1 month resulted in a slight decrease in thyroxine half-life
compared to control animals where a slight increase occurred over
this time period.

«+ein rats there was a significant and rapid increase in thyroid
uptake of iodine {compared to control animals) following intra-
peritoneal dosing with [1311]-sodium iodide. This effect was not
seen in mice.

There were adequate data presented in the report to support the conclusions of
the investigators.
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ADDENDUM I

Results as Reported on the Thyroid Residue
Accumulation Study in Rats

66



CIOFENTEZINE TOXICOLOGY REVIEW

Page is not included in this copy.

Pages éf7 through ZS are not included in this copy.

The material not fncluded contains the following type of
information:

____ Identity of product inert ingredients

Identity of product impurities

Description of the product manufacturing process
Description of product quality control procedures
Identity of the source of product ingredient§/
Sales or other commercial/financial info;mation

A draft product label

The product confidential statement of formula
____ Information about a pending registration action
ng FIFRA registration data

. The document is a duplicate of page(s)

The document is not responsive to the request

The information not included is generally considered confidential
by product registrants. 1If you have any questions, please contact
the individual who prepared the response to your request.




L g-15-C
Reviewed by: Roger Gardner

Section 6, Toxicoclogy Branch (TS T769C)
Secondary Reviewer: Judith Hauswirth, Ph. D. ;LL¢4 s/as/
Secticn 6, Toxicology Branch (TS 769C) / 5F

DATA EVALUATION RECCRD

STUDY TYPE: Chronic feeding/Oncogenicity (Guideline §83-5)

ACCESSION NUMBER: 262261, 262262

TEST MATERIAL: Technical grade Clofentezine (CR 20099/12, purity 98.7%) was
used. It was described as a magenta colored crystaline substance.

SYNONYMS: Clofentezine; NC 2131k; APOLLO®; 3,6-bis(2chlorophenyl)-1,2,k, 5-tetra-
zine ’

STUDY NUMBER(S): TOX/ 8L/167-T70

SPONSOR: FBC Limited; Nor-Am Cehmical Co.

TESTING FACILITY: Huntingdon Research Centre

TITLE OF REPORT: The Oncogenicity and Chronic Toxicity of Technical NC 2131k
{Chlofentezine in the Diet to the Rat (Final Report).

AUTHOR(S): Ginnocchio, A. V.; and Mallyon, B. A.
REPORT ISSUED: December 17, 1985

CONCLUSIONS: Clofentezine was administered in the diet to male and female

Charles River Crl:CD Sprague-Dawley BR strain rats for up to 27 months at

levels of 0, 10, 40, or 400 ppm. Clofentezine treatment was associated with a
slight increase in free thyroxine levels in blood taken from males at 27 months.
Liver weights and weight ratios for high dose group males were increased above
~hose values for controls (by approximately 20%) and for high dose group females
{by approximately 10%). Those group differences were statistically significant.
Tistological changes occurred in the liver of males in a dose-related manner, and
shey included centrilobular hepatocyte hypertrophy and vacuolation, focal

:ystic degeneration of hepatocytes, and diffuse distribution of fat deposits in the

Livers of high dose group males.

Jased on these observations, a no-effect level was established in the experiment
it 40 prm (2 mg/kg/day), and the lowest-effect level was 4LCO ppm (20 mg/kg/day).

"he incidence of mammary tumors in female rats decreased with dose, and accor-
iing to the report, the incidence of thyroid follicular cell tumors in male
-ats exhibited a statistically significant positive dose-relwated trend (p<0.05)
rimarily because of the highest dose group's higher incidence in comparison to
:hat in the control group. Reported incidences were adjusted by censoring
-hose animals that died before the first diagnosis was made (week 88), and a
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Page 2 o _ o e §83-5

COXCLUSTONS (cortinued)

Fisher's Exact test on the control and high dose group incidences showed the
aifference tetween the groups was statistically significant (p = 0.024). The
adjustecd results nlso showed a significant positive trend (p < 0.005; Cochran-
Armitape test).

Core classification: Minimum

I. PROTOCOL
MATERIALS

Test compound: The test compound is described as a magenta crystaline substance
with unspecified purity of 98.7%.

Test species: Male and female k-week 0ld Charles River Crl:CD Sprague-
Dawley BR strain rats were used. The males weighed from 57 to 79 g, and the
females weighed from 53 to 78 g on receipt at the laboratory. The animals
were approximately 6 weeks of age when placed on test diets.

Diet preparation: Basal diet consisted of Modified SQC Expanded Rat and

louse Maintenance Diet No. 1 supplied by Special Diets Services, Ltd.,Stepfield,
¥itham, Essex, UK. Test diets were prepared weekly and stored at room
temperature. Samples of test diets were analyzed for stability, homogeneity
and accuracy of test concentration before the study was begun. Diets were
analyzed for concentration of test substance during weeks 1, 2, 3, L, 8,

11, 15, 16, 18, 22, 25, 29, 30, 33, 37, b1, 45, L9, 53, 57, 61, 65, 69, 13,

77, 81, 85, 89, 93, 97, 101, 105, 108, 112, 116 and 120,

STUDY DESIGN

Animal assignment: Animals were randomly assigned to test groups as follows:

Animals per sex

Test groups Dose Interim
No. Designation (ppm) " Main study* Pre-test Sacrifice**
1 Control 0 50 10 20
2 Low (LDT) 10 50 10 20
3 Mig Lo 50 10 20
N High (HDT) 400 50 10 20

*¥30 months.
¥%At 12 months
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2. Observations schedule

Tyre of observation

Number of animals

per sex per grougp

Frequency

Mortality
Signs of toxicity

Body weight

Food consumption
Water consumption

Ophthalmology

Blood samrles

Urine samples

Necropsy

All
All

A1

All
A1

50t

0xnn
10

Animals found dead
or moribund

20t
50t .

Twice a day*
Twice a day*

On day of arrival at laboratory,
at pre-test during randomized
group assignment, at weekly
intervals through the first 13
weeks, biweekly thereafter, and
on the day of necropsy.

Weekly**
Week]l y**

At 12 months

" Pre-test
At 6, 12, 18, and 27 months.

When found.

At 12 months
At 27 months

*The report stated that observations were made only once each day on weekends

and holidays.
recorded.

*#For each cage of 5 animals.
***¥These animals were discarded from *he study.
tAll survivors in the main study group only.

C. METEODS

The signs, their severity, time of onset, and duration were

1. Observation of blood samples: Blood was collected from the retro-orbital

sirus, and the mnimals were fasted overnight prior to samrling.

a. FHematology

_X Hematocrit X

_X_ Hemoglobin X

_X 'Red cell count

_X Platelet count X
X Total white cell count ' X

Differential white cell counts

Mean corpuscular hemoglobin
concentration

Mean cell volume

Mean corpuscular hemoglobin
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METEQDS (continued)

Observation of blood samples Ocontinued)

Bloog chemistry

Uric acid
Glucose

Total protein
Alburin - X
Total globulins _X _Total cholesterol
Alburmin/globulin ratio X Total bilirubin
Blood urea nitrogen _X Aspartate amino-
Electrolytes transferase (AST)
Creatinine X Alanine amino-

T transferase {ALT)

_X _Alkmline phospha-
tase (AP)
_X_Lactate dehydro-
' genase {LDH)
_X Triglycerides

X
X

Additional tests: The following tests were conducted after the final
sacrifice (27 months).

Total tri-iodothyruaiue Ty-binding capacity (TEL)  Testosterone
(Total T3) Free T}, index (FTLI) Estradiol
Thyroxine Thyrotrophin ~ Progesterone
Urine observations
Volume X glucose X occult blood X specific gravity
pH X ketones X urobilinogen X microscopic examination
protein X bilirubin of centrifuged deposits

Necropsy Gross lesions were noted.

Weighed organs

X Brain
X Pituitary

X _Adrenals

X Liver X Spleen
X Gonads

X Kidneys X Heart

Tissues examined microscopically

Adrenrals _X Liver _X_ Kidneys:

Aorta X Lungs _X Spleen

Bone and marrow “X_ Lymph nodes ~X_Spinal cord

Brain _X Mammary glands _X Stomach

Cecur _X Esophagus _X Testes/ovaries

Colon _X_ Pancreas _X_ Thymus

Duoderum _X _Pituitary X Thyroid with para-

Ears _X Prostate thyroid

Epididymides _X_Rectum _X Trachea

Eyes with _X Salivary gland _X_Urinary bladder
Hardarian gland _X Seminal vessicles _X_ Uterus with cervix

Heart _X Sciatic nerve X Vagina

Ileunm _X Skeletal muscle _X All macroscopic

Je junum _X Skin and subcutis ebnormalities

9
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D. STATISTICAL ANALYSIS

1. Certinuous variables: (body weight, hematology, clinical chemistry, organ
and weights.

Statistical_ -
‘procedure - Purpose
Bartlett's Test f Determine homogeneity of variance.*
One-way analysis Determine significance of variability among all groups.**
of variance
Students "t" test Determine significance of differences between the control

and each treatment group.**

Kruskal-Wallis Test | Detect any significant group differences.*¥*

#1f variances are not homogeneous (p>0.05), the data are transformed {log
transformation is used)
*#Jsed on transformed or untransformed data only when variances are shown to
be homogeneous or equal.
*##Nonparametric test performed on data with heterogenous variances.

2, Frequency data {gross and microscorpic observaticns at necropsy)

( ) One-tailed or { X) two-tailed probability values were calculated.

tatistical
procedure Purpose
“isher's Exact Test Determine significance of differences between individual
“hi-sgquare Tests groups, overall variations, or trends
with Yates' cor-
rection

‘ruskal-Wallis Test Petermine significance of differences for graded responses.

‘. Other methods: {data adjustments or transformations, criteria of significance,
etc )

80
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1I. REPORTED RESULTS 0026‘232

18-rmonth irterim report (Ginnocchio and Mallyor, 1983) on this study was
viewed rrevicusly (see Addendum I below). Therefore, the results described
this section are primarily from observations mede during the 18th through
% months of the study.
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A. Mortality and Signs of Toxicity: No treatment-related effects were observed
according to the report. Mortality during the last 9 months of the study
is summarized as follows:

Mortalities* during weeks
Dose Males Females

(ppm) 7810k  104-120 782104 105-120

0 13 8 19 6
10 15 T 18 9
Lo X3 L 14 7

Loo 16 3 18 i

*Excludes those animals sacrificed at 12 months
and during weeks 52 through T7.

Soiling of the eyes and nose, hair loss, and atrasions were the most
frequently observed clinical signs, but the report stated that these occurred
at a low incidence which was unrelated to treatment.

. 3Zody Weight, Food and Water Consumption: These observations in treated
grours were described as comparable to those in the control groups through-
cut the study.

. ~-est Substance Intazle: The average dzily intake for treated animals vas
reported as follows: '

Daily dose {mg/kg/day)

Dose Zoth
(Egm) Males Females sexes
10 0.43 0.55 0.49
Lo 1.72 2.18 1.95
L00 17.3 22.1 19.7

Clinical Pathology

Hematology: The investigators noted that there were sporadic statistically
significant differences between treated and control groups, but the
differences were not dose-related, and they were within normal ranges. A
decrease in hemoglobin and mean cell hemoglobin concentration was noted for
the 400 ppm females when compared to those values in the control females.
The group mean hemoglobin values for the control and high dose group females

were 14,9 and 1b.1 g/d1l, respectively (p<0.01) at 18 months. The respective -

grour means at 27 months were 15.8 and 13.8 g/dl. The mean cell hemoglobin
ccncentrations at 18 months were 19.9 pg in the control group and 19.7 pg
fcr the high dose group (no statistically significant difference). At 27
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menths the control and high dose grour means were 15. 8 and 14.8 pg, respec-
tively (y<0.C5).

Clinical chemistry: The only significant differerce roted by the authors
at ¢7 months was in the group mean thyroxine level of 400 ppm males in

comparison to that of control group males. The group mean for the control
group wes reported as 13.4 prmol/1 while that for the 400 ppm dose group was
19.7 pmol/1 (P<0.05).

Although the investigetors noted other statistically significant differences
for clinical chemistry parameters, these were described as unrelated to
dcse or not occurring consistently during the ccurse of the experiment.

Urinalysis: The only cbservation the authors described as unusual was
discoloration of the urine from female rats given the LOO ppm diet. The
urine from these animals appeared bright orarge, &nd the color was attrib:ted
to the test substance or its metabolites in the urine.

Cphthalmology: There were nc treatment-related effects observed according
to the rerort.

Necropsy

Organ weights: The only treatment related effect cn organ weight was
otserved for the liver. Group mean values for those animals sacrificed at
27 nonths are summarized as follows:

Dose level {:zpm)

Males Females
Otservation 0 L60 0 L00
Body weight (g) 563 589 L1s 430
Liver veight (g) 13.7k 17.05¢t 10.12 11.37*
Liver/body weight
ratio (%) 2.L4 2.90 *» 2.ls 2.66%%

*Statistically significantly different froz controls (p<0.05)
#%Statistically significantly different froxz controls {p<0.01)
tStatistically significantly different fror controls (p<0.Q01)

Cross observations: There were no gross observaticns reported at necropsy
of animals after the interim or terminal sacrifice that the investigators
could associate with treatment.

Histopathology:

Non-neoplastic observations

General observations: Several lesions were observed to occur in statistically

significant patterns such as trends, apparently treztment related effects,
cr a difference between one treated group and an agppropriate control group
(see Tables la and b for examples). However, most of these observations
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8. Non-neorlastic otservations (cortinued)

ver2 nct associated by the investigators with the test substarnce because
treris were not observed consistently et the interim end terminal sacrifices
or in arimals that died during the exrerirent, ezd trends and differences
wvere rot sigrificant when overall incidences (tc:al of all animals) were
analyzed.

Table la

Surmary of necn-neorlastic lesions rezorted to exhibit statistically significant
aifferences between groups cr & dcse-rel . 2 trend in male rats.,

Zose level {ppm)

Cbservation 0 30 Lo 400
Epididymis:

feduced spermatozoa
Intercurrent deathsttt 5/26 L4726 13/23%% 8/29
Kidney:

Chronic interstitial nephrosis

Interim sacrificet 0/2¢ 3/20 0/20 4/20
Hydronephrosis

Interim sacrifice 3/20 2/29 1/20 ©1/20

Intercurrent deathstt ' 4 /26 7726 2/23 1/29

Terminal sacrifice : 1/24 3/2h 3/21 1/31

Overall /70 10/70 6/70 2/70
Pyelitis

Overall***x /70 3/70 8/710 2/70
Increased fat depoéition (cortical tubules

Intercurrent deathstt 3/26 3/26 1/23 0/29

*Statistically significant negative dose-r=lated trend (p<0.01).
*#Statistically significantly different froz controls {p<0.05).
*#*Qverall group variation statistically sigrificant (p<0.05).
%+%%0verall group varistion statistically sigrnificant (p<0.01),
tStatisticelly significant positive duse-related trend (p<0/05).
ttStatistically significant negative dose-related trend (p<0.05).
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Surmmary cf ncn-necplastic lesions reported to exhibit statistically significant
differerces hetween groups or a dose-related trend in ferszle rats.

: Dose level {rpm)
Ckservation 0 1C Lo koo

Adrenal medulla:

Focal hyperrlasia

Interim sacrifice 0/20  0/2e 0/20  0/20

Intercurrent ceathst 1/25 5/31 3/28 0/27

Terminal sacrifice . 5720 L/1g 5/20 5/23

Overall 6/65 9/70 8/68 5/70
Kidney:

Glomerular tubular nephropathy

Interim sacrifice 1/20 3/2¢ 0/20 0/20

Intercurrent cdeathst 6/30 7/31 7/29  1Lj27*
Terminal sacrifice 6/20 7/19 8/29 8/23
(verall 6/10 7/70 8/69 22/70

Pelvic mineralization

Interim sacrifice 6/20 5/20 6/20 8/20
Intercurrent deaths 23/30 15/31 18/29 17/27
Terminal sacrificettt 12/20 T/12 1L/20 20/23
Overall ' k1/70 27/7C 38/69  L5/T0

Increased fat deposition (cortical tubules)
Intercurrent deathstt 1/30 2/31 5/29 6/27
Liver: |
Foci/areas of telangiactasis

Intercurrent deathstt 2/30 3/31 3/30 6/27
Terminal sacrificett 10/20 9/19 11/20 16/23

Parathzzoid:

Hyperplasia
Terminal sacrifice 3/20 B/12x B/17* - 2/22
Overall 3/65 8/60% 8/58% 2/66

tStatistically significant negative dose-related trend (p<0.0l).

t1Statistically significant positive dose-related trend (p<0/05).
. tttStatistically significant positive dose-related trend {p<0/0!).

¥Statistically significantly different from controls {p<0.05).
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Ncn-recrlestic observations {continued)

Haraerian gland: The investigators noted that a subclinical epidemic of e
sialczacryoadenitis virus infection was present in test animals at the time
of trhe interim sacrifice and affected the test groups unevenly (see Addendum
telow for additional information). An increased incidence of male rats with
moncriclear cell infiltration of the hardarian gland in the 400 ppm grour
chserved at that time was attributed to the infection since animals dying

in the latter portion of the study as well as animals sacrificed at termi-
naticr of the study éid not exhibit the effect.

Srleer: The degree of pigment deposition was affected in a statistically
significant manner (a positive dose-related trends in female rats). The
incidence of those lesions is summarized as follows:

Dose level {ppm)

Otservation 0 10 40 koo
Interim sacrifice
Kinimal 5/20 2/20 0/20 0/20
Slight €/20 11/20  4/20 €/20
¥cderate 8/20 7/20 11/20 11/20
Mar ked ' 1/20 0/20 5/20 3/20
Intercurrent deaths¥*
¥Yinimal 7/30 10/31 5/30 2/27
Slight : 10/30 9/31 9/30 10/27
Moaerate 10/30 12/31 12/30 13/27
"Marked 3/30 0/31 3/3¢ 2/27
Terrinal sacrifice
¥inimal - 10/20 0/19 1k /20 0/23
Slight 9/20 9/19 3/20 7/23
Moderate 1/20 9/19 2/20 12/23
Marked 0/20 1/19 1/20 /23

¥Statistically significant positive dose-related trend when severity
cf lesion is considered (p<0.01).

¥%Statistically significant positive dose-related trend when severity
of lesion is considered (p<0.05).

“hen sections were stained with Perl's stain and examined, only a slightly
significant (p<0.l) increase in pigment deposition was noted in females at
the interim sacrifice. The reported incidences are as follows:

Dose level (ppm)

Observation - 0 10 40 400
Minimal 0/20 0/20 1/20 0/20
Siight 1/20 0/20 2/20 1/20
Moderate 13/20 11/20 6/20 6/20
Mzrked 6/20 8/20 10/20 12/20

Severe 0/20 1/20 0/20 1/20
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The report indicated that these lesions wvere unlikely to be associated with
treatrent.

Nor-neoplastic observations (contirued)

Crgens affected by test sutstance

Liver: Males exhitited dose-related effects, and incidences of some of some
of the most freguently observed lesions are summarized in Table 2 below.
hccording to the report fersle rats were not affected in_a manner that
could be associated with administration cf the test substance.

The incidence of mele rats with focal cystic hepatocyte degeneration

was not statisticelly significantly different for treatment groups when
compared with controls, and a significant dose-related trend (p<0.05) was
found only when severity of the lesion was considered for animals dying
during the study. The incid2nce of cystic hepatocyte degeneration in those
animals {s summarized as fcllows:

Dose level {ppm)

Observation : 0 10 40 " L00

Nurber examined 26 26 23 29
Focal cystic degeneration of

hepatocytes* (minimal) 5 L 2 9

{s1ignt) 2 1 1 1

(moderate) 1 0 0 0

¥Statistically significant trend when severity of lesion was taken into
account.
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Organs affected by test substance {continued)

Table 2
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006232

lummary of non-neoplastic lesions reported to exhibit statistically significant
differences between groups or a dose-related trend in the liver of male rats.

Dose level (ppm)

Observation ‘ 0 10 L0 400
Fat deposits in non-specific distribution
Intercurrent deaths L/26 1/26 3/23 8/29
Terminal sacrifice T/2k 5/2h 6/27 11/21
Totalt 11/70 6/70 9/70 19/70
Groups of finely vacuolated hepatocytes
Terminal sacrificett 10/2L  11/2L4 8/27 15/21
Prominant areas of vacuolated hepatocytes
Intercurrent deaths 0/26 0/26 o/27 k/29
Terminal sacrifice 1/24 T/2h 1/27 3/21
Overall¥*#® 1/70 7/70 1/70 7/70
Centrilobular hepatocyte enlargement
Interim sacrifice 0/20 0/20 0/20 18/20%
Intercurrent deaths 1/26 0/26 0/23 3/29
Terminal sacrifice 0/24 0/2h 0/27 10/21%
Overall 1/70 0/70 0/70 31/70%
Centrilobular hepatocyte vacuolation
Interim sacrificet 3/20 6/20 1/20 10/20%%
Intercurrent deaths 0/26 2/26 1/23 0/29
Terminal sacrifice o/24 0/2h o/27 1/21
Overallt 3/70 8/70 2/70  11/70%%
Focal hepatocyte necrosis
Interim sacrificet 2/20 0/20 0/20 5/20
Intercurrent deaths 3/26 1/26 0/23 3/29
Terminal sacrifice 0/24 1/24 1/27 o/21
Overall 5/70 2/70 1/70 8/70

*Statistically significantly different form controls (p<0.001).
*#3tatistically significantly different form controls (p<0.001).
#x%Statistically significant between groups variation (p<0.05).

tStatistically significant positive dose-related trend (p<0.01)/
t4Statistically significant positive dose-related trend (p<0.05).
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ii) Organs affected bty test substance (continued)

Thyroid: The incidence of agglomeratiorn of colloid in males was affected
in a dose-related manner ‘at terminal sacrifice. The incidence of that
effect is summarized as follows:

Dose level (ppm) - -

Observation - 0 10 Lo Loo
Interim sacrifice
Minimal T7/20 3/20 5/20 4119
Slight 1/20 1/20 1/20 3/19
Moderate 1/20 4720 2/20 6/19
Marked 1/20 © 0f20 0/20 1/19
Total®* 1¢/20 8/20 8/20 14/20
Intercurrent deaths
Minimal k26 1/21 1/20 6122
Slight : 9/26 1/21 3/20 6/22
Moderate L/26 0/21 1/20 1/22
Marked 0/26 0/21 0/20 0/22
Total : 17/26  2/21 5/20 8/22
Terminal sacrifice
Minimal Lok L/23 9/27 /o1
Slight ] 6/24 5/23 Y21 11/21
Moderate 2/24 1/23 1/27 3/21
Marked 0/24 0/23 1/27 0/21
Total*¥* 12/24 10/23 15/27 18 /21 %%%

*Statistically significant positive dose-related trend (p<0/01).
#%Statistically significant positive dose-related trend (p<0.001).
®x¥Statistically significantly different from controls (p<0.05)
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Neorlastic lesicons <
Adrenal regulla: The authors noted that 8 of the 12 pheochromocytomas

found in female rats were observed in the 10 ppm dose group. The incidence
of phecchromosytomas are summarized as follows:

Dose level (ppr)

Observation 0 10 Lo 400
Pheochromeccytomas
Interir sacrifice 0/20 0/20- 0/20 0/20
Intercurrent deaths
Benign 0/2s 5/31 0/28 1/27
Malignant 0/2s 0/31 2/28 0/27
Terminal sacrifice
Benign 0/co 3[19 1/20 0/23
Yaligrant 0/20 0/19 0/20 0/23
Overall®* : 0/65 8/70%%  1/68 1/70

*Statisticzllly significant variation between groups (p<0.01).
**3tatisticzlly significantly different from controls {(p<0.05).

These tumors were not considered to be related to the administration of the
test substance because they did not occur in a dose-related manner.

89
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. Neoylastic lesicns (continued) 006232

Mammary turmcrs: The incidence of mammary tumors in female rats exhibited a
statistically significant negative dose-related trend. Incidences of these
tumors were reported as follows:

Dose level (ppm)
Observation 0 10 L0 Loo. - -

Fibroadenomas (one or more/animal)

Interim sacrifice 0/20 1/20 3/20 0/20
Intercurrent deaths 13/30 12/31 10/30 6/27
Terminal sacrifice 1/20 2/19  2/20 2/23
Overall 14/70  15/70 15/70  8/7T0

Adenomas (one or more/animal)

Intercurrent deaths 3/30 5/31 2/30 o/a21
Terminal sacrifice 1/20 0/19 1/20 1/23
Overall : L/70 5/70 3/10 1/70

Adenocarcinomas (one or more/animal)

Intercurrent deaths 2/30 L/31 L/30 2/27
Terminal sacrifice L/20 1/19. L/20 2/23
Overall _ 6/70 5/70 8/70 L/70

Mammary tumors combined®

Grand totalt ] 28/70 23/70 21/710 16/70%*

¥Includes animals with one or more mammary tumors of any type.
®¥Statistically significantly different from controls (p<0.05).
tStatistically significant negative dose-related trend (p<0.05).

Thyroid: The investigators noted a statistically significant positive
trend with respect to the incidence of follicular cell tumors in males
(p<0.05). The incidence of the tumor in males was reported as follows:

92
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b, Neoplastic lesions (continued)

) Dose level (ppm)
Cbservation 0 10 Lo Lo

Follicular cell hyperplasis

0/20 0/20 2/20 1/20

Interim sacrifice ,
Intercurrent deaths 1/26 0/26 1/23 1/29 o - -
Terminal sacrifice 1724 2/24 5/27 3/21
Follicular cell tumor
Interim sacrifice ;
Benign 0/20 0/20 0/20 0/20 -~
Probably malignant 0/20 0/20 0/20 0/20
Malignant 0/20 0/20 0/20 0/20
Total 0/20 0/20 0/20 0/20
Intercurrent deaths
Benign 1/26 0/26 0/23 0/29
Probably malignant 0/26 0/26 0/23 0/29
talignant 1/26 0/26 1/23 0/29
Total 2/26 0/26 1/23 0/29
Termiral sacrifice
Benign 0/2b 1/2% o/27 3/21
Probably malignant o/2h 0/24 0/27 2/21
Malignant ’ 0/24 1/24 1/27 3/21
Tctal* 0/2k 2/2k 1/27 8/21
Overall -
Benign 1/70 1/7¢C 0/70 3/70
Probably malignant 0/70 0/70 0/70 2/70
Malignant 1/70 1/70 1/70 3/79
Total¥* 2/70 2/70 1/70 8/70

¥5tatisticully significant positive dose-related trend (p<0.05).

III., DISCUSSION

. Authors' conclusions: According to the authors, there were no marked or
rersistant treatment-related effects on behavior or condition, body weight,
food and water consumption, hematology, urine enalysis, or ophthalmological
observations.

Effects the investigators associated with the test substance included a
slight increase in free thyroxine levels in blood taken from males at 27
months.

Liver weights and weight ratios for male and female rats given the L0O ppm
diet were slightly elevated above that for control group animals, but no
statistically significant increase in absolute liver weights were noted ia
those groups.

9]
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ITI. DISCUSSION {continued)

Histological changes occurred in the liver and thyroid of males in a dose-
related manner, and they included agglomeration of colloid in the thyroid,
centrilohular hepatocyte enlargement and vacuolation, focal cystic degene-
ration of repatocytes, and diffuse distribution of fat deposits in the
livers of high dose group males. Based on these observations, the investi-
gators concluded that a no-effect level was established in the experiment
at 40 ppm (1.95 mg/kg/day). -

The authors noted that the incidence of mammary tumors in female rats

decreased with dose, and the incidence of thyroid follicular cell tumors in
male rats exhibited a statistically significant positive dose-related trend
(primarily because of the highest dose). ‘

Reviewer's Conclusions:

Non-neoplastic effects: There were adequate data presented to support the
author's conclusions that clofentezine had no effects on behavior or condi-
tion, body weight, food and water consumption, hematology, urine dnalysis,
or ophthalmological observations. Based on the liver and thyroid effects,
a noobserved-effect level of 40 ppm and a lowest-effect level of %00 ppm
are established by the experiment.

Neoplastic effects:

Thyroid tumors: The first follicular cell tumor was cbserved in a control
group male that died during week 88 of the study. The other thyroid tumor
in that group was found during week 1l1k. The only other follicular cell
tumor observed during the study was in one male of the mid dose group at
week 114. The remainder of the follicular cell tumors were observed in

rats sacrificed at the end of the study, including all eight tumors observed
in the high dose group.

If reported incidences are adjusted by censoring those animals sacrificed
at 12 months and those dying before the first diagnosis was made in the
control group (week 88), the incid_nces would be 2 of 47, 2 of 41, 2 of 40,
and 8 of 40 for the control, low, mid, and high dose groups, respectively.
A Fisher's Exact test on the control and high dose group incidences shows
that the difference between the groups is statistically significant (p =
0.024). The adjusted results also show a significant pogitive trend (p <
0.005; Cochran-Armitage test).

There was no statistically significant increase in the incidence of follicular
cell hyperplasia (see page 16 above), and no follicular cell tumors were
noted in those animals with hyperplasia. :

Other neoplastic lesions: There were adequate data presented in the report

to support the conclusions of the authors. Administration of Clofentezine in
the diet of male and female rats for over two years did not increase the inci-
dence of tumors other than those observed in the thyroid of treated males.

%
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DATA EVALUATION RECORD

STUDY TYPE: Oncogenicity (Guideline §83-2) ' .

ACCESSION NUMBER: 262261, 262262

TEST MATERIAL: Technical grade Clofentezine (CR 20099/12, purity of 98.7%) was
used. It was described as a magenta colored crystaline substance.

SYNONYMS: Clofentezine; NC 21314; APOLLO®; 3,6-bis(2chlorophenyl)-1,2,4, S5-tetra-
zine :

STUDY NUMBER(S): TOX/ 85/167-80
SPONSOR: FBC Limited

TESTING FACILITY. Huntingdon Research Center, Huntingdun, Cambridgeshire, UK

TITLE OF REPORT: Technical NC 2131L: Onccgenicity in the Diet to the Mouse
(Firal Report). :

AUTHOR(S): Lloyd, G. X., D. J. Spencer-Briggs, R. Heywood, C. Gopinath, and C.
P. Cherry. . . )

REPORT ISSUED: November, 1985

CONCLUSIONS: Clofentezine was admin.stered in the diet to male and female CD-1
Swiss mice for up to 105 weeks at levels of O, 50, 500, or 5000 ppm. Clofente-
zine treatment was associated with statistically significant reductions in
group mean body weight (approximately T% below control means) and body weight
gains (approximately 15 to 22% less than that for control group) for males at
5000 ppm. These differences were observed during the first three months of the
feeding period (see Addendum below). A statistically significant increase in
mortality was observed in the high dose group females when.compared to the
control group for the last six months of the study (statistically significant
dose-related decrease in survival indicated by the Cox and generalized K/W
tests; draft analysis provided by the Toxicology Branch Biostatistics Team).
The investigators characterized amyloidosis as a contributing factor in those
deaths. The highest dose group males showed a statistically significantly
increased incidence of altered hepatocytes (areas or foci of eosinophilic
hepatocytes). In female mice given the 5000 ppm diet for up to two years,
there were statistically significant increeses in liver weights and the inci-
dence of altered hepatocytes (eosinophilic and/or basophilic areas or foci).

The investigators noted that benign and malignant liver cell tumors were a
contributing factor to deaths of some treated male mice during the study.
However, the incidence of those tumors was not dose-related (see Section III.
B. 1. below).

- _ - 103
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CONCLUSIONS (continued)

The only tumors that were apparently increased by clofentezine in the diet of
mice were liver cell adenomas and carcinoma in females (see Section III. B.
below).

Core classification: Minimum
"I. PROTOCOL
A. MATERIALS

1. Test compound: The test compound is described as a magenta crystaline substance
with a purity of 98.7%.

2. Test species: Male and female L-week old Charles River CD-1 mice of Swiss
origin were used. The male weights were within a 10 g range, and the
female weights were within an 8 g range =t the start of the study. The
animals were approximately 6 weeks of age when placed on test diets.

3. Diet preparation: Basal diet consisted of Spratt's Laboratory Animal Diet
No. 2 (source unspecified). Test diets were prepared weekly and stored at
room temperature. Diets were analyzed for concentration of test substance
prior to the start of the study and at approximately 3 month intervals
during the study. -

B. STUDY DESIGN

1. Animal assignment: Animals were randomly assigned to test groups as follows:

Animals per sex

Test groups Dose Interim
No. Designation {(ppm) Main study* Pre-test Sacrifice**
1 Control 0 52 - —-—
2 Low (LDT) 50 52 - -
3 Mid 500 52 - -—
L High (HDT) 5000 52 -_— -
5 Health check - - 10 -

%105 weeks.

2. Observations schedule

Number of animals

Type of observation per sex per group Frequency

Mortality - A1l Twice a day®

Signs of toxicity A1l Twice a day®

Body weight : A1l On day of arrival at laboratory,

at pre-test during randomized
group.assignment, at weekly
intervals thereafter.
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B. STUDY DESIGK (continued)

2. Observations schedule {continued)

Number of animals

Tyre of observation per sex per group

Food consumgtion All

Water consumption All

Blood smears A1l

Blood samples 8

. ’ All

Necropsy Animals found dead
or moribunad
Survivors

£83-2

006232

Trequency

Weekly**®

Weekly*#*

For those animals sacrificed
during or at termination ot the

study.

At week 52, -
At 105 weeks.

When found.

At 105 weeks

*The report stated that observalions were made only once. each day on weekends
and holidays. The signs, their severity, time of onset, and duration were

recorded. .
®*¥For each cage of 4 animals.

C. METHODS

1. Observation of blood samples: Blooé was collected from the retro-orbital
sinus, and the animals were fasted overnight prior to sampling.

Hematology

X Hematocrit X Differential white cell counts
X Hemcglobin X Mean corpuscular hemoglobin
X Red cell count concentration
X Platelet count X Mean cell volume
X Total white cell count X Mean corpuscular hemoglobin
3. Necropsy Gross lesions were noted.
a. Weighed organs
X Adrenals X Heart X Lungs X Thymus
X Brain _X_Kidneys X Pituitary X Thyroid
X Gonads X Liver Spleen X Uterus




Page U

3. Necropsy (continued)

b. Tissues examined microscorically -

X 'Adrenals

X Jelunum

Aorta _X Kidneys

X Bone and marrow = - X Liver

X Brain _X_Lungs
X _Cecum _X Lymph nodes
_X Colon’ _X Mammary glands
_X Duodenum _X Pancreas
___ Ears _X Pituitary
_X Epididymides . Prostate

X Esophagus X Rectum

X Eyes with

Hardarian gland

Heart

X
X Ileum

“X_ Salivary gland
_X Seminal vessicles
_X Sciatic nerve
_X Skeletal muscle

D. STATISTICAL ANALYSIS

1. Continuous variables: (body weight, food consumpticn, hematology, and organ

weights.

%83-2

006232

N

X Skin ané subcutis

I Spleen .
X Spinal cord
_X Stomach
_X Testes/ovaries
_X Thymus
_X Thyroid with para-
thyroid

X Trachea
X Urinary bladder
X Uterus with cervix

X Vagina a
X All macroscopic
abnormalities

Statistical
precedure

Purrpose

Bartlett's Test

One-way analysis
of variance

~Students "t" test

Kruskal-Wallis Test

Determine homogeneity of variance.*

Determine‘significance of variability among all groups.**

Determine significance of differences between the control

and each treatment group.**

Detect any significant group differences.®*®*

*If variances are not homogeneous (p>0.05), the diata are transformed (log
transformation is used)
*%¥Jsed on transformed or untransformed data only when variances are shown to

be homogeneous or

*%##Nonparametric test performed on data with heterogenpus variances.

equal.

-
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D. STATISTICAL ANALYSIS (contirued)

D‘.

(9]
N
o
(W]
N

2. Freguency data (gross ani microscopic observations at necropsy)

( ) Cre-tailed or ( ¥) two-tailed probability values were calculated.

Statistical :
rrocedure Pur pose

Fisher's Exact Test Determine significance of differences between individual
Chi-square Tests groups, overall var ations, or trends
with Yates' cor-
rection

Kruslal-Wallis Test Determine significance of differences for graded responses.

3. Other methods: (data adjustments or transformations, criteria of significance,
etc : '

II. PREPORTED RESULTS

A 52-week interim report (Wood, Heywood and Gopinath, 1983) on this study was
revieved previously (see Addendum I below). Therefore, the results described
in this section are primarily.from observations made during the 12th through
2Lth months of the study.

A. Mortality and Signs of Toxicity: No treatment-related effects were observed
according to the report. However, the investigators noted that the mortality
rate during the last 26 weeks of the study was significantly increased in
all test groups with respect to earlier perlods in the study. The authors
specifically noted an increase in mortality for the high dose group females
in comparison to the control group female mice during the last six monihs
of the study. Those results are summarized as follows:

Mortalities during weeks

Males Females
Dose Termi- Termi-
(ppm) 0-52 52-78 78-10k. .nation 0-52 52-78 78-10% nation
o} L 13 22 13 6 9 12 25
50 T 9 19 17 1 8 15 28
5C0 7 8 21 16 1 6 18 27
5000 6 12 22 11 T 13 22 10

3. Body Weight, Food and Water Consumption: These observations in treated
groups were described as comperable to those in the control groups through-
out the last half of the study.
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1.

Test Substance Intake: The average daily intake for treated animals was
repcrted as follows:

Zose Zaily dose (mg/kg/day)
{orm) Males Females
50 5.0 5.3
500 50.7 56.9
5000 543.L 557.1

Clinical Pathology - Eematology: The investigators noted that *here were
slightly decreased red cell and platelet counts for mice in the high dose
group at 52 weeks when compared to those observations for the ccntrol
groups. These decreases were not observed 2t the end of the study, and the
differences were not treatment related. Group means for those parameters
at 52 weeks are summarized as follows: -

Dose level {ppm)

Males ) Females
Observaticn o} 5000 ¢} 5000
Red cells (10%/cmm) 6.5 5.7* 6.4 5.8
Platelets (103/cmm) 670 - 616¢ 510 Lok

*Statistically significant difference, Williams' test
(0.05>p>0.01}.

Total white cell counts were slightly lower in male mice given the 5000 ppm
diet when compared to controls at the end of the study, ané the lymphccyte
counts for all treated groups of males were lower than controls at the same
observation. Those values are .ummarized as follows:

Dose level [ppm)

Observation 0 50 500 500C
Total white cells 8.1 b7 5.5 L.o®
(103/cmm?}
Lymphgcytes 6.30  5.55%  3.T7T®%  2.96%
(103/crm)

*Statistically significant difference, Wllliams test
(0.05>p>0.01). : : T

Necropsy
Organ weights: The only treatment related effect on organ weight was

observed for the liver in female mice of the high dose group. Group mean
values for those animals are summarized as follows:

Dose level (ppm)

Observation 0 5G00
Body weight (g) Lo 39
Liver weight. (g) 2.01 : 2.38%*

*¥Statistically 51gn1f1cantly 01fferent from
control (p<0 01)
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1.

Organ weights (continued)

The authors considered the increase in liver weight toxicologically
significant because at necropsy the incidence of livers with masses in the
high dose group females was increased above controls (k of 25 and 6 of 10
examined at the end of the study in the control and high dose grours,
respectively).

Liver weights in high dose group males were also greater than those for the
control group, but the difference was nct statistically significant.

Other organ weights were affected also, but the investigators did not con- -
sider these weight changes to be toxicologically significant. These obser-.
vations included a slight increase in heart weights for the high dose group
females and increased testes weights in high dose group males. There were
no macroscopic or microscopic changes associated with these weight changes
that indicated a toxicologically significant effect.

Gross observations: In addition to the increased number of liver masses
observed in the high dose group females (see section E. 1., above), males
from the mid and high dose groups also had an increased incidence of liver
masses. The results for males are summarized as follows:

Incidence (no. affected/no. examined)

Dose Those dying Terminal
(Epm) during the study sacrifice Overall
Males
0 12/39 . 9/13 21/52
50 13/35 10/17 23/52
500 21/36 1L/16 35/52
5000 20/k1 8/11 28/52
Females

0 1/27 ko5 5/52

50 6/24 3/28 9/52

500 3/25 5/21 8/s2

5000 L/h2 6/10 10/52

Histopathology

Non-neoplastic observations: The incidence of mice with areas or foci of
altered hepatocytes was increased at the highest dose in males and females.
The results are summarized below:




Non-neoplastic cbservations (continued)

Eepat&cellular alteraticn 0

Males

Eosinophilic cells only

Intercurrent deaths 2/39¢
Terminal sacrifice 1/13
Overall 3/52tt
Basophilic celis only
Intercurrent deaths 2/39
Terminal sacrifice 2/13
Overall L/s52
Eosinophilic and basophilic
Intercurrent deaths 1/39
Terminal sacrifice 1/13
" Overall - 2/s52
Eosinophilic and/or basophilic
Intercurrent deaths 5/39
Terminal sacrifice L/13
Overall 9/52
Females

Eosinophilic cells only

Intercurrent deaths 1/27
Terminal sacrifice 2/25
Overall 3/52
Basophilic cells only
Intercurrent deaths 0/27
Terminal sacrifice 0/25
Overall 0/52
Eosinophilic and basophilic
Intercurrent deaths o/27
Terminal sacrifice 0/25
Overall 0/52
Eosinophilic and/or basophilic
Intercurrent deaths 1/27
Terminal sa rifice 2/25
_Overall 3/52

Dose level (ppm)

50

3/35

" /1T

T/52

6/35
1/17

T/52

1/35
1/17
2/52

10/35

6/17

16/52

1/2k
2/28
3/52

0/2k
1/28
1/52

1/2k
0/28
1/52

2/2k
3/28
5/52

500

L/36
/16
8/52

5/36
1/16
6/52

1/36
0/16
1/52

10/36

5/16

15/52

5/25
Lot
9/52

0/25
1/271
1/52

2/25
o/27
2/52

T/25
5/271

12/52

883-2

006232

5000

8/h1%

2/11

10/52%

1/k1
0/11
1/52

0/k1
0/11
0/52

9/L1
2/11

11/52

L/u2
5/10%
9/52

o/k2
1/10
1/52

1/k2
o/10
1/52

5/42
8/20

13/52%%

*Statistically significantly different from controls (p<0.05 by Fisher's
Exact test; analysis performed by reviewer).
®##Statistically significantly different from controls (p<0.0l by Fisher's
Exact test; analysis performed by reviewer).
tStatistically significant trend (Cochran—Armitage test; p<0.05)
ffStatlstically significant difference between control and pooled treated

groups (Fisher's Exact test; p = 0.00566)

110
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8.

Non-neoplastic ovbservatins {continued) O O 6 2 3 2

The authors noted that other lesions observed microscopically were spontaneous
or zze-related, and the; occurred with incidences that were within historical
ranges.

Neorlastic lesions: The report stated that there was no statistically
significant increase in the inc¢idence of benign liver cell tumors in male
mice or malignant liver cell tumors in either sex.

The investigators noted that there was a statistically significant dose-
related trend (p<0.01) with respect to the incidence of benign liver cell
tumors in female mice. However, the investigators noted that the trend was
not significant when the high dose group incidence was omitted, and there
were no statistically significant differences for pair-wise (treated vs.
control) or overall analyses (treatment-related effects, 2 X L contingency
table, Chi square tests).

Male mice in the mid and high dose groups exhibited a statistically
sighificant increase in the incidence of benign and malignant hepatocellular
tumers combined, but no statistically significant positive dose-related
trercd was observed. The incidence of female mice with benign and/or
malignant liver cell tumors was statistically significantly increased above
controls in the highest dosed group, and a positive dose-related trend was

noted. The positive trend was not’ significant when the high dose group
incidence was omitted according to the authors.

The incidence of benign and malignant hepatocellular tumors in control and
trezted groups of this study was described as outside historical ranges.

The reported incidence of iiver tumors is summarized as follows:

Dose level (ppm)

Coservation . o 50 200 5000
Males

Tenign 6/52 T/52 13/52 8/52

Malignant 14 /52 16/52 2L/52  19/52

Tenign and/or malignant combined 19/52 20/52 33/52% 25/52%%
Females

Tenign t L/52 3/52 3/52 7/52

¥alignant " 0/52 0/52 0/52 1/52

Tenign and/or malignant combinedtt L/52  3/52 3/52 T/52%*%

*Statistically significantly different from control (p<0.0l1 by Chi
square test).

¥#Statistically significantly different from control (p<0.05 by Chi
square test).

tStatistically significant positive trend (p<0.01)}, but the trend
was not significant when the high dose group was omitted.

+tStatistically significart positive trend {p<0.00l), but the trend
was not significant when the high dose group was omitted.
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00¢27z
b. Neoplastic lesicns (continued) “'£~'22

A statistically significant increase in the number of female mice with lung
tumors was also reported in the mid dose group, but there was no significant
dose or treatment-related trend found after statistical analysis. The results
are summarized as follcws:

_ | Dose level {ppm)
Observation 0 50 500 5000

Females

Pulmonary adenocarcinoma

Intercurrent deaths o/27 3/2% 5/25 2/42
Terminal sacrifice Ly25 L/28 6/27 3/10
Overall L/s52 T/52 11/52% 5/52

*Statistically significantly different from control (p<0.05).

No other types of tumors were observed to occur at significantly increased
incidences according to the report. ~

ITI. DISCUSSION

A. Non-neoplastic Effects

Survival up to 18 months in the experiment was greater than 50% in all test
groups. After 18 months, the investigators noted increased mortality in the
high dose group females (see Section II. A. above). According to the investi~
gators, amyloidosis was a major contributing factor to the death of female
mice. The reported incidence of that lesion is summarized as follows:

Dose level (ppm)

Observation o 50 500 5000
Intercurrent deaths 6/27 10/24 13/25 19/k2
Terminal sacrifice 12/25 13/28 8/27 3/10
Overall 18/52 23/52 21/52 22/52

Review of the individual animal data for those animals dying during the study
showed the following incidences with respect to the week of death:

Dose Terminal
(ppm) 0-52% 53-78%  79-106* sacrifice* Total*

0 0/6 2/9 3/12 12/25 17/52
50 0/1 2/8 2/15 11/28 15/52
+ 500 0/6 L/6 5/12 4 /25 13/52
5000 1/1 5/6 - 12/18 3/27 21/52

*These results are based on individual animal data for
specific tissues such as the liver, lungs, and lymph
nodes. Therefore, discrepancies exist between reported
incidences of amyloidosis and the incidences independently
compiled from individual animal reports.
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A. Ncn-neoplastic Effects (continued)

These results suggest that amyloidosis appears earlier in the study for female
mice given the 500 and 5000 ppm diets. On the basis of the incidence of these
effects, a no-observed effect level for female mice appears to be 50 ppm, and
the lowest effect level is 500 ppm.

Group mean body weight for the high dose group males at 26 weeks was T% less
than that for controls, and after the first year of the study the high dose
group mean was 6% less than controls. The differences for mean body weights of
treated and control groups were not statistically significant according to the
report.

The report stated that body weight gain was statistically significantly lower
in the high dose group males than in the controls for weeks 0-26 and 0-52,
Weight gains for the first period were 60 and 45% for the control and high
dose groups, respectively, and those values for the first year were 6T% for
the control group and 55% for the high dose group.

There were no statistically significant differences between the high dose group
and control group males with respect to food consumption, but food conversion
(weight of food consumed per unit body weight gain) was affected according to
the report. Selected group mean food conversion ratios are summarized as

follows:
Week of Dose level {ppm)

study 0 50 500 5000
1 11.5 13.9 10.8 10.5

3 19.8 29.8 16.9 22.2

L 38.6 21.7 33.8 27.3

8 T0.2 103.1 79.0 n/a*

9 94,2 221.9 233.6 n/a*

10 98.8 Lo,k 76.0 52.3

11 27.3 33.1 22.7 29.9

12 40.3 55.k 145.8 217.4
13 32.1 k3.4 116.6 31.8

* n/a = insufficient body weight gain to give a

. meaningful result.
As noted above for male rats, there were no dose-related clinical signs observed;
liver weights in the high dose group were not statistically significantly
different from those in the control group; and there was dn increase in the
incidence of mice with basophilic and/or eosinophilic hepatocytes in all treated
groups when compared with controls. The incidence of male mice with altered
hepatocytes was not dose-related unless those with eosinophilic hepatocytes
only were considered {see page 8 above).

In addition, there were slightly decreased red cell and platelet counts for
mice in the high dose group at 52 weeks when compared to those observations for
the control groups, but these decreases were not observed at the end of the
study, and the differences were not treatment related. Total white cell counts
were also slightly lower in male mice given the 5000 ppm diet when compared to

. . M3 - |3
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A. YNon-neoplastic Effects (continued)

. oY
controls at the end of the study, and the lymphocyte counts for all tre&tedoo62'«“‘3

groups of males were lower than controls at the same observation.

These results suggest minimally toxic effects at the highest dose in male mice
{NOEL = SO0 ppm).

B. HNeoplastic Lesions
1. Male mice
Based on an independent review of the individual animal reports for male mice

in the study, the incidence of liver tumors {malignant and benign combined) can
be summarized as fcllows:

Dose No. with tumor/no. examined
(ppm) 1-52 53-106t Terminationt Totalt
0 -~ 1/4 10/35 8/13 19/52
50 0/6 12/29 8/17 20/52
500 /7 19/29%# 12/16 33/52%
5000 0/6 17/35* 8/11 25/52

®Statistically significantly different from
controls (p<0.05, Fisher's Exact test).

¥¥5tatistically significantly different from
controls {p<0.0l1, Fisher's Exact test).

tNo significant trend {Cochran Armitage test).

Diagnoses of the first liver tumor in the control, low, mid, and high dose
groups of males were made during the 48th, T2nd, 43rd, and 6Tth weeks, respec-—
tively. However, most of the tumors in each test group were diagnosed in the
last 6 months or at terminal sacrifice. When animals dying before the week of
the first diagnosis are eliminated from consideration, the incidence of liver
tumors in male mice can be summarized as follows:

Dose No. with tumor/no. examined
(ppm) 43-7h  75-106 Termination Total

0 L/13 T/24% 8/13 19/50

50 1/8 11/21 8/17 20/46
500 3/9 17/23%» 13/16 33/U8%x
5000 1/11 16/26% 8/11 25/L8

*¥Statistically significantly different from
control (p < 0.05 by Fisher's Exact test).
®Statistically significantly different from
control (p < 0.01 by Fisher's Exact test).
tNo statistically significant trend (Cochran-
Armitage test 0.1 < p < 0,5).

114
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B. Neoplastic Lesions {continued) ' B B 006232

The distribution of type of liver cell tumors is summarized as follows:

Dose level (pﬁm)

Type of Tumor , 0 50 500 5000
Benign only ) 5 4 | | 9 6
Malignant only ’ 13 13 20 . 1T
Benign and na‘lignant - 1 3 L 2
Benign and/or malignant 19 20 33 25

These results do not 1nd1cate a dose-related increase in the malignant tumors
in male mice bearing hepatoccellular tumors.

Historical control data for male Charles River CD-1 mice from six other studies
indicated the following mean incidence and range {expressed as %) for liver
cell tumors:

Intercurrent deaths Terminal Sacrifice

Tumor type Mean % Range Mean % Range
Benign 10.0 3.4 - 21.2 20.8 10.0 - 28.0
Malignant 15.7 6.1 - 25.8 13.2 4.8 - 28.0

Benign Tumors

Control 15.4 —— T.7 ———
50 ppm 11.k —— 17.6 . ——
500 ppm . 22.9 — 29,4 —
5000 ppm 12.2 R 27.3 —
Malignant Tumors
Control 17.9 ——— 53.8 _——
50 ppm 0 —-———— 29.4 [ m—
500 ppm 37.1 —_— k7.1 —
5000 ppm 34,0 —_— k5.5 —_—

2. Female mice

According to the report, the incidence of liver tumors in female mice was
statistically significantly increased based on reported results of a trend
test. An overall Chi square analysis as well as a pairwise comparison (Chi
square test) of the control and high dose group incidences showed no statisti-
cally significant differences between groups.

Diagnoses of the first liver tumor in the control, low, mid, and high dose
groups of female mice were made during terminal sacrifice, the 98th, 95th, and
93rd weeks, respectively. When animals dying before the week of the first
diagnosis are eliminated from consideration, the incidence of liver tumors in
female mice can be summarized as follows:
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B. Necplastic Lesions (continued)

" Dose No. with tumor/no. examined

(ppm) . 93-106* Termination* Total**
0 o/T 4/25 4/32
50 1/7 2/29 3/36
500 1/11 2/27 3/38

5000 4/13¢+ 3/10t. T/23t

*Marginally significant trend {0.05 < p <
0.1; Cochran-Armitage trend test).

*%Statistically significant trend {(p <
0.01; Cochran-Armitage trend test).

tNot significantly different from control
{(p > 0.05; Fisher's Exact test).

Only one of the 1T liver tumors found in the female mice was classified by the
investigators as malignant, and that was diagnosed in a high dose group female
at the terminal sacrifice.

The incidence {expressed as %) of liver tumors in female mice from the Apollo
study is presented along with historical control results from 6 studies of
comparable duration as follows:

Intercurrent deaths Terminal Sacrifice
Tumor type Mean % Range Mean % Range
Benign 2.0 0.0 - 6.7 3.1 0.0 - 8.0
Malignant 2,2 0.0 - 8.u 1.5 0.0 - L.7
Benign Tumors

Control 0.0 —— 0.0 ———

50 ppm L2 —— T.1 —

500 ppm 4.0 —— T4 ——
5000 ppm 7.1 _— 30.0 ———

Malignant Tumors

Control 0.0 ——— 0.0 ——

50 ppm 0.0 -—- 0.0 —

500 ppm 0.0 - 0.0 —_—
5000 ppm 2.3 ——— 0.0 —_—

The incidence of liver tumors in females of the study is comparable to the
historical control data provided for animals dying during the studies, but the
incidence reported for those animals sacrificed at the end of the study appears
to be higher than historical controls.
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DATA EVALUATION RECORD

CHEMICAL NAME: NC 2131k, Clofentezine, APOLLO® 3,6-bis{2-chlorophenyl] -
1.2,h.5-tetrazine

TEST MATERIALS: Technical grade clofentezine (Batch no. 20099/12, 98.8 +

1.5% purity were used.

Reference mutagens: Ethylmethane sulfonate {EMS) and dimethylbenzanthracene
(DMBA) were used as positive control substances.

Vehicle: Dimethyl sulfoxide (DMSO) was used as the vehicle for DMBA; distilled
water was used for EMS; and acetone was used for the test substance.

STUDY /ACTION TYPE: Mutagenicity assay with mouse L5178Y cells in vitro.

STUDY IDENTIFICATION: Bootmzn, O., and R. Rees. Ulctober 1k, 1982. Technical
NC 2131h: Investigation of Mutagenic Activity in the Tk +/- Cell Mutation
System. Unpublished report no. TOX/82/167-38 prepared by Life Science
Resear:h, Stock, Essex, Fngland. FBC Limited. Submitted by Nor-Am Chemical
Co.; EPA ac.. No. 262268.

REVIEWED BY:

Name: Roger Gardner

Title: Toxicologist Signature: e
Organization: Review Section 6 . Date: ~2 =7

Toxicology Branch

6. APPROVED BY:
Name: Judith Hauswirth, Ph. D. .
Title: Section Head Signature: ‘Ao dutd ) Mo sl
Organization: Review Section 6 Date: I ¢las]g7
Toxicology Branch
7. DISCUSSION AND CONCLUSION: Concentrations of 15, 30, 70, 100, and 128 ug/ml

without metabolic activation or 2, 10, 30, 80, 100, and 128 ug/ml with
metabolic activation were tested for mutagenic activity at the Tk locus of
L5178Y mouse lymphoma cells. Although the investigators stated that the
highest mutation frequency observed in treated cultures was -within the

" control range for the laboratory, no tabulated data were included in the

report to support that statement. Without these results, the conclusion
that clofentezine did not significantly increase the frequency of mutations
at the TX locus in L5178Y cells under the test conditions is only partially
supported by the report.

Core classification: Provisionally acceptable. A final determination will
be made when historical control data are submitted to support conclusions
of the investigators.
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8. MATERIALS AND METHODS

Test srecies: L5178Y mouse lymphoma cells (Tk+/') were used.

Cell culture conditions: Cultures were grown in 4SO ml of medium designated ROP
with 50 ml horse serum. The ROP medium contained LS50 m1 RPMI 1640, 7.5 ml
sodium bicarbonate (7.5%), 10 ml pluronic F68 (5%}, 2.5 ml sodium pyruvate (200
mM), and 5 ml penicilin streptomycin solution (10,000 units/ml). This medium
also contained 30 mg thymidine, 50 n.r hypoxanthine, and 75 mg glycine per 100
ml ROP. Cell densities were maintained from 2 X 10t to 1 X 10° cells/ml.

Every 72 hours, 10 ug methotrexate per 100 ml medium was added to eliminate
Tk (-/-) revertants. Cells were washed and returned to medium without metho-
trexate 24 hours after it was added.

Cloning medium consisted of 450 ml ROP medium supplemehted with 7.5 ml sodium
bicarbonate (7.5%), 5 ml sodium pyruvate (200 mM), 5 ml Fungizone, 5 ml penicilin
streptomycin solution (10,000 units/ml), and 100 ml horse serum.

The selection medium was made with cloning medium and bromodeoxyuridine (BUd4R)
(50 ug/ml).

Microsomal enzyme (5-9) preparation: Liver microsomal preparations were obtained
from Aroclor 1254 induced rats. The reported composition of the S-9 mix is as

follows:
Component : Amount (ml)
0.1 M KADP, sodium salt in aqueous solution 0.4
0.1 M glucose-6-phosphate, sodium salt in aqueous solution 0.5
0.4 M MgCl5.6H50/1.65 M KCL aqueous solution 0.2
Supernatant from liver homogenate 1.5
0.1 M KHoPOL-NaoHPO)Y buffer (pH T.4) to final volume of 10.0

Experimental procedures--—Preliminary toxicity assay: The report stated that
ten concentrations from 0.25 to 128 ug test substance per ml of medium were
evaluated for their toxicity to the lymphoma cell cultures. A vehicle control
(acetone) was also evaluated. The 128 ug/ml concentration was the maximum
solubility for the test substance.

Exponentially growing culutres were adjusted so that cell density was 6 X 107
per ml, and 2.5 ml of the suspension was added to 2.5 ml cf the ROP medium for
assays without S-9 mixture and 2.25 ml of the suspension for assays with S-9.
Fifty ul aliquots of the test solution was added to each 5 ml culture suspen-
sion, and 0.25 ml 5-9 mixture was added when metabolic activation was being
evaluated. Duplicate cultures were prepared in this manner for each test
concentration.

These cultures were then incubated at 37° C in a shaking water bath for four
hours. After treatment cells were centrifuged, washed, and resuspended in RIOP
‘medium for incubation at 37° C in a 5% COp atmosphere. Cell densities were
determined at. 24-hour intervels after the initiation of treatment with a ) L
hemocytometer, and the results were used as a measure of the effects of test ' y
‘solutions on growth. : fw}
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8. MATERIALS AND M=THODS {continued)

Experimental procedure---Main study: Cultures were maintained and treated in
this part of the assay as described above for the preliminary assay. For
cultures without the 5-3 mixture, the test doses were calculated to be 0, 15,
30, 70, 100, and 128 ug test substance per ml medium, and the concentrations
for E4S and DMBA were 300 or 5 ug/ml, respectively. Cultures with the §-9
mixture contained 0, 2, 10, 30, 80, 100, and 128 ug/ml test substance, and the
positive control concentrations tested were the same as those used in the assay
without S-9, The period following treatment was designated the expression time
and lasted for 3 days.

After the expression period, cell suspensions were drawn from each ciulture and
diluted for addition to selective and non-selective media. The report stated
that 1.5 X 10° cells were added to a flask containing 70 ml cloning medium
containing trifluorthymidine (TFT) (selective agent) at a concentration of k4
ug/ml. Another 6 X 102 cells was added to 70 ml cloning medium without the
selective agent. Agar wvas then added to both of these cultures (5.25 ml of
3.5% agar at 70° C), and the volume of each was divided equally among 3 culture
plates. The plates were then incubated for two to three weeks.

Colonies were counted on each plate after the incubation period and growth and
mutation frequency data were calculated.

Calculations: The following calculations were used to maintain constant cell
concentrations during the study: :

Volume of cells = (3 X 105 cells/m1)(10 m)
to retain (Number of cells/ml)

Volume of media = 10 - Volume of cells to be retained
to add

Toxicity of the test substance was determined with the following formulas:

Totel Day 1 cell Day 2 cell
suspension = concentration X concentration
growth
3 X 10° cells/ml 3 X 105 cells/ml
% solvent control = Total suspension growth X 100
suspension growth Average solvent control

total suspension growth

Cloning results were calculated as follows:

Mutant frequency = No. of survival cells plated X Av. No. of TFT colonies
per 10% survivors Av. No. of colonies 5
Induced mutation frequency = Mutation frequency -~ Av. mutation frequency
of test material of solvent controls
1f)?
- - W
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8. MATERIALS AND METHODS (continued)

Average number of plate
% of control . = colonies from treated cultures X 100
cloning growth Average number of plate
colonies frem solvent controls

Total growth was determined as follows:

Total growth (%) = (% suspension growth) (% cloning growth)
100

9. REPORTED RESULTS

Results from the preliminary toxicity test are presented as reported in Addendum
I below. The rerort noted that metabolic activation with the S$-9 mixture
increased the tuxicity of the test substarce at the highest dose (128 ug/m1).
Growth in cultures at the highest dose level with and without 5-9 was reported
to be 25.1 and 42.7% of the vehicle control, respectively.

Total growth results for the main study are reproduced in Addendum II below.
The range observed for cultures without S-§ mixture was reported to be 79.T7%
at the lowest dose level and 30.6% at the highest dose level. The range for
cultures with S-9 was from Th.5% at the lcwest dose level to 30.6% at the
highest. '

According to the investigators, the mutation frequencies observed in treated
cultures (see Addendum II below) were highter than those observed in the
concurrent control cultures, and the increases appeared to be dose-related.
However, they noted that the highest frequency (1l.1 per 10% cells at 128 ug/ml)
was not twice that of the control cultures (6.6 per 107 cells) and was within
the range historically observed at the latoratory (4.4 to 15.3 per 10° cells).
Based on these two criteria, the investigators concluded that the apparent
increase in mutation frequency was not biclogically significant.

Mutation frequencies of the cultures to EMS with and without metabolic activa-

tion (S-9) were 26.2 and #5.1 per 10° cells, respectively. The respective
responses for cultures treated with DMBA were 40.6 and 8.5 per 10° cells.
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APPENDIX I

Results of the Preliminary Toxicity Test
(reproduced from the original report)
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