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OFFICEOF
PESTICIDES AND TOXIC SUBSTANCES
MEMORANDUM
SUBJECT: Peer Review of Cyanazine
40 CFR 180.307
TOX Chem. No.:  188C
FROM:  William Dykstra, Ph.D., D.A.B.T. /', - ir . zs28,
- Review Section I M’”‘ Do /28
Toxicology Branch I - Insect1c1de, Rodenticide Support
Health Effects Division (H7509C)
TO: ~ Esther Rinde, Ph.D.
Manager, Peer Review for Oncogenicity
Science Analysis and Coordination Branch
Health Effects Division (H7509C)
THRU: ~ Roger L. Gardner, Section Head
Review Section I
Toxicology Branch I = Insectlclde, Rodent1c1de Support

Health Effects Division (H7509C)

A, Background

Cyanazine is ‘an S- tr1a21ne selective herblclde,
preplant 1ncorporated or used as preemergence and
postemergence and is registered for use on corn,
cottonseed, sorghum, and wheat. Tolerances range fron
0.05 to 0.2 part per million (ppm).

The data base has been updated since thé’early ' .
1980's. A Registration Standard was compiled in 1984..

It is requested that the Committee conduct a peer
review of this compound and recommerid a carcinogenicity
classification for cyanazine.



Documentation Received

The key study is a 1990 Rat Chronlc Tox1c1ty/
Oncogenicity Study at Haskell Laboratories.

The remainder of the cyanazine data ‘base consists of

a 2-year mouse oncogenicity study, mutagenicity studies,
~developmental toxicity studies in rats and rabbits, a 2-

generation rat reproduction study, and a l-year dog
study. The rat metabolism study is currently a data gap.

Chemical Information

Registrant: "E.I. du Pont de Nemours & Company

Chemical Name: 2-((4-chloro-6-(ethylamino)-s-triazin-2-
yl)amino)-2-methylpropionitrile

Synonyms: SD 15418, WL 19805

TOX Chem. No.: 188C

Structure:

Evaluation of Oncogenicity Studies

Two oncogenicity studies are presented for
consideration--the first in rats and the second in mice.

Reference: Matthew S. Bogdanffy. Combined Chronic
Toxicity/Oncogenicity Study with Cyanazine (INR-1957).
Two-Year Feeding Study in Rats. Study No. 23- 90,,
May 11, 1990, MRID No. 415099-02.

Randomized groups-of 52 male and 52 female young
(age 38 days) Sprague-Dawley rats were fed cyanazine
technical in the diet at dosages of 0, 1, 5, 25, and 50
ppm for 2 years. Additionally, 10/sex/group were sacri-
ficed at 12 months. The total per sex/group was 62 rats.
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High-dose male rats had significantly improved
survival in comparison to controls. Survival of other
treated groups of male rats and all treated groups of
female rats were comparable in survival to their
respective controls. ‘

At the 50 ppm dose, male and female rats had
significant decreases in body weight gain (up to 14% in
males and females) in comparison to controls. These
significant body weight gain decreases are considered as
evidence that an MTD was employed in the study. Food
consumptlon.was only slightly decreased at 50 ppm in both
sexes. There were no significant differences between
controls and treated male and female groups in ophthalmo-
logic findings, hematology, clinical chemistries,
urinalysis, and organ weights.

A statistically significant increase in the
incidence of female rats with mammary gland masses was-
observed in the 25 and 50 ppm groups between 1 year and
terminal sacrifice:. These masses were correlated
histologically with the significant increase in
adenocar01nomas in those groups.

, At dosages of 5, 25, and 50 ppm, cyana21ne technlcal
was associated with 31gn1f1cantly increased incidences of
“total malignant tumors of the mammary gland in female
rats. The tumors occurred in 5/58, 7/61, 13/60, 20/62,
and 16/62 tumor-bearing rats at dosages of 0, 1, 5, 25,
and 50 ppm, respectively. The following tables show the
occurence of malignant mammary gland tumors

TISSUE TYPE: MAMMARY GLAND
TUMOR TYPE: ADENOCARCINOMA

DOSE GROUP

INTERVALS 1 2 3 4 5 TOTAL
1- 26 ~0/0 0/0 0/1 0/0 0/0 0/1

27- 52 1/3" 0/2 ‘0/0  0/0 0/1 1/6 .

53- 78 C0/13  1/19  2/19  4719° 4719 - 11/89

79-106 4744 6,41 10/41 15/43 11742  46/211

TOTALS - 5/60  7/62 12/61 19/62 15/62 58/307



TISSUE TYPE:

MAMMARY ‘GLAND

TUMOR TYPE: CARCINOSARCOMA
' DOSE_GROUP
" INTERVALS 1 2 3 4 §' iggg;
1- 26 0/0 0/0 0/1 0/0 0/0 o/1
27- 52 0/3 0/2 - 0/0 0/0 o/1 0/6
53- 78 0/13  0/19 0719 1/19 0/19 189
" 79-106 0/44 . 0741 ‘0/4i 0/43 0/42 0/211
TOTAL 0/60 0/62 0/61 ®/62 - 0/62 1/307
TISSUE TYPE: MAMMARY GLAND
TUMOR TYPE: FIBROSARCOMA
' 'DOSE_GROUP
INTERVALS 1 2 3 4 5 TOTAL o’
1- 26 0/0 0/0 0/1 0/0 0/0 0/1
27~ 52 0/3 0/2 0/0 0/0 0/1 0/6
53~ 78 0/13 ~ 0/19 - 0/19  0/19 0/19 0/89
79-106 0/44 0/41  1/41  0/43 2/42 3/211
TOTAL 0/60 0762 1/61 0/62 2/62 3/307
. First tumor occurred at 48 weeks in dose group # 1
DOSE mg/ . . .
(mg/kg/day 0.0000 0.0500 0.2500 1.2500 2.5000
5/58 7/61 13/60 20/62 16/62
(9) (11) . (22) (32) (26)
p=0.0034 p=0.4172 p=0.0420% p=0.0012%% p=0.0116%

* %k

Reference: J.B.
of Bladex in Mice.

M. Gellatty. 'A Two-Year Feeding'Study
Study No. 1493. December 1981.

Accession No. 247295-298.

Randomized groups'of 100 male and 100 female control"
CcD-mice and 50 male and 50 female CD-mice at dosages of 10,
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25, 250, and 1000 ppm were fed cyanazine technical in their
dlets for 2 years.

There were no compound—related effects on survival in
"treated male and female mice in comparison to thelr
controls.

No compound-related tumors were observed at aosages'up
to 1000 ppm [highest dose tested  (HDT)].

. At 250 ppm, there were 51gn1f1cant (10 to 23% )
decreases in body welght gain ranging up to 14 percent in
‘males and 23 percent in females during the entire study.

' Part of the decreased body weight gain was due to decreased
food consumption, although the remainder reflects the
direct toxicity of cyanazine.

At 1000 ppm, palatability problems were seen as
significant excess food spillage by both sexes durlng the
entire study.

The no- observable -effect level (NOEL) for clinical
signs, gross necropsy findings, increased incidences of
histological effects, and clinical pathology results was 25
ppm. : ,

' The NOEL for decreased relative kidney weight to body
"weight was 10 ppn. '

The NOEL for systemic toxicity may be 10 ppm [lowest
dose tested (LDT)], although 3 to 7 percent body weight
gain decreases were observed in females during most of the
study.

The incidence of hemangiosarcoma of the spleen in: ,
males was 1/100 (1%), 4/50 (8%)*, 2/50 (4%), 0/50, and 0/50
for the 0, 10, 25, 250, and 1000 ppm groups, respectively.
The 1n01dence of total number of tumorbearing male mice
with hemanglosarcomas was 3, 12*%, 4, 2, and 2 percent for
the 0, 10, 25, 250, and 1000 ppm groups, respectively (*p <
0.05).

The lack of dose-response, the occurrence of a
historical range for CD-1 male mice in’ the open literature
up to 13.3 percent, and the lack of increase in this tumor
type in treated females (control females had 2/100)
suggested that this tumor type was not compound- related at.
the 10 ppm level. ‘
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E. Additional Toxicological information.
1. Mutagenicity

Reported . ' TB

Study Results Evaluatlon

Gene Mutation in
15178Y/TK Cells

P051t1ve for -induced forward
mutation in a dose-responsive
fashion in repeat assays with/
without activation (viable
dose range = 0.5 to: 500 ug/mL) .

‘ACCEPTABLE

'DNA Damage/Repair
(UDS) in HPC

Positive for unscheduled DNA
synthesis in repeat assays in
rat hepatocytes treated in’
-vitro (viable dose range = to
100 uM).

ACCEPTABLE

!
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Ames Assay { Although reported as. negatlve } UNACCERIABLE
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| 50% toxicity), many procedural 1

| and reporting def1c1enc1es ‘
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exist.

Gene Mutation in .
CHO/HPRT Cells

Negatlve for 1ndu01ng mutation
in repeat assays in nonactivated
and activated Chinese hamster
ovary cells treated up to cyto-
toxic limits of solubility

(1.4 mM). ‘

ACCEPTABLE

Chromosomal Aberratlons
in Human Lymphocyte
Cultures

Negatlve in repeat assays with ACCEPTABLE
human lymphocytes exposed in

the presence/absence of activa-

tion to cytotoxic dose levels

(250 to 350 ug/mL).




2. Metabolism

A data gap exists for this study in rats. The following
information was contained in the Atrazine Peer Review
Document: -

In rats, 89% of labelléd cyanazine is eliminated
within 4 days, 42% in urine and 47% in feces.
The major metabolic pathways are dechlorination
and deethylation. : - '

F. DeVelopmental and Reproductive Effects
1. Developmental Toxicity Studies

a. Sprague-Dawley Rats

Oral administration of 30 mg/kg/day resulted in
maternal body weight reductions and increased incidences.
of piloerection (RTI #31T-2564). The maternal systemic ,
NOEL was therefore determined at 3 mg/kg/day.. No .
developmental toxicity effects were noted up to and '
including the highest dose used (30 mg/kg/day).

b.  Fischer-344 Rats

In the first study (WRC RIR-180) dose levels of
0, 1, 2.5, 10, and 25 mg/kg/day were administered orally
to pregnant rats during the period of major organogenesis
(days 6 to 15). Diaphragmatic hernia was noted at all
dosage levels tested and anophthalmia/microphthalmia was
observed in fetuses of the 25 mg/kg dosage level.
However, in the absence of a dose-response relationship -
and historical control data, the toxicological
‘significance of these findings could not be ascertained.
To fully evaluate the nature of these findings as well as
the survivability of the affected fetuses, a teratology
study with a postnatal phase was requested by the Agency
and later conducted by Argus Research Lab. (#619-002).

In the second Fisher-344 rat study (Argus
Research No. 619-002), dose levels of 0, 5, 25, and 75
mg/kg were used. Dams were treated orally during the -
period of major organogenesis (days 6 to 15) and a
postnatal investigation was included in this study.
Dose-related increases in maternal clinical
manifestations were noted at all dose levels and the
maternal NOEL was established at < 5 mg/kg/day (LDT).
Alterations in ‘skeletal ossification sites were noted in.
all groups. However, other developmental effects were
observed only at the 75 mg/kg :
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(anophthalmia/microphthalmia, dilated brain ventricles,
cleft palate, and abnormalities of the diaphragm) and the
25 mg/kg (abnormalities of the diaphragm) dosage levels.
The study was classified as Core-Minimum Data with a
developmental toxicity NOEL at 5 mg/kg/day.

c. New Zealand Rabbits - 0Oral Administration

' Technical Bladex was given to pregnant rabbits at
0, 1, 2, and 4 mg/kg/day (Tunstall Lab. No. 221/81) from
days 6 to 18 of‘gestation. Maternal systemic toxic signs
were evidenced by anorexia, weight loss, death, and
abortion noted at the 2 and 4 mg/kg dosage levels.
Alterations in skeletal ossification sites, decreased ‘
litter size, and increases in postimplantation loss were
also observed at the 2 and 4 mg/kg dosage levels. ,
Developmental effects (domed cran1ﬁm, dilated brain
ventricles, anophthalmia/microphthalmia, and
thoracoschisis) were associated with the 4 mg/kg dosage
level. Based upon these findings, both the. developmental
toxicity and maternal NOELs were established at 1
mg/kg/day and the study was classified as Core-Minimum
Data.

d. New Zealand Rabbits - Dermal Administration

" A dermal developmental toxicity study was
conducted with the Bladex 4L formulation in pregnant
rabbits (WIL No. 93002). All animals were exposed to
100, 300, 600, or 1000 mg/kg during days 6 to 18 of
gestation. Each day, neck collars were affixed for 6
hours during the exposure period. Significant decreases
in maternal weights and food consumption associated with
‘increased incidences of deaths and abortions were noted
in all treated groups. Due to a high incidence of.
maternal loss, the number of litters avallable for
examination was substantially reduced and both the
maternal and developmental toxicity NOELs could not be :
ascertained with confidence. The study was classified as
Core-Supplementary Data.

In a repeat study (WIL No. 93003), dosage levels
of 96, 283, 573, and 955 mg/kg were applled dermally to
pregnant rabblts during the perlod of major organogenesis
(days 6 to 18 of gestation).  All animals were restrained
in stocks during the daily exposure period (6 hours) and
wore a neck collar for the rest of the day. Dermal
1rr1tatlon was noted in all treated animals but signifi-
-cant body welght depressions and food reductions were
found only in dams exposed to 283, 573, or 955 mg/
kg/day. Evidence of a developmental effect was not
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observed in the treated groups except for increased
incidences of skeletal variations at the 955 mg/kg dosage
level. Under the conditions of this study, the maternal
NOEL was established at < 96 mg/kg (LDT). A
developmental toxicity NOEL was demonstrated at 573 mg/kg
and the study was c1a551f1ed as cOre-Mlnlmum Data.

It should_be noted that the registrant has fulfilled
all regulatory requirements for teratogenicity testing
with Cyanazine (Bladex) in two species.

2. Reproduction Study

In a two-generation rat reproduction study, the NOEL
for reproductive toxicity is 3.8 mg/kg/day with a LEL for
reproductive toxicity of 11.2 mg/kg/day based on
decreased pup viability and decreased mean pup body
weight during lactation of dams on a diet with 75 ppm.
The LEL for systemic toxicity is less than or equal to
1.8 mg/kg/day (LDT) based on decreased body weight of

‘males (not statistically 51gn1f1cant) and females (p < s

0.01) of F1 adults at various time periods throughout the
study. The study was acceptable as cOre—Mlnlmum Data.

3. Chronlc Dog Study

The NOEL for systemic toxicity was 25 ppm (both
sexes). The LEL for systemic toxicity is 100 ppm based
on reduced body weights and body weight gains, elevated
. platelet counts, reduced levels of total protein, albumin
- and calcium in males and females. There were also '
slight, not statistically significant, decreases in
spleen weights and increases in liver weights in the
females and increases in liver weights and decreases in
testes weights in the males. No gross or microscopic
findings related to treatment were noted. The study was
acceptable as Core-Minimum Data.

4. tructure Activity Relationshi

Cyana21ne is structurally related to simazine, atra21ne,
propazine, and terbutryn, the structures of which are

shown below. el

ct ’ ct | ' _ SCH,
L L ' '
N | N/\N‘ _ /K

Z\ HCHN m-c-CH :
~ HC_HN NHCH,  H.CHN NHC H_ H_C_HN (CH,)

33
CHS 32

Simazine ' Propazine. Atrazine Terbutryn

{0
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a. Simazine

Simazine is rapidly metabolized in the rat.
Eighty-six percent of the labeled compound is excreted
within 14 hours in the urine and feces. ‘Simazine was not
associated with increases in neoplasms when fed in the
diet to CD-1 mice, at doses up to 4000 ppm. The study
was considered to have been adequately conducted.

/ Simazine was associated with statistically
significant increases in carcinomas of the pituitary gland
(at the HDT) and mammary gland (at the mid (100 ppm) and
highest dose) in the female Sprague-Dawley rat, when fed in
the diet at doses up to 1000 ppm. The incidence of mammary
gland tumors at the HDT was well outside the range reported
for historical controls at the testing facility. The
incidence of pituitary gland tumors was just.outside the
historical control range; however, it exceeded (considerably)
the incidences reported for 6 out of 7 studies.

The pituitary tumors in the female rats were fatal .

with a possibly accelerated onset, and the mammary carcinomas »

also contributed to the increased mortallty at the HDT, .
according to the study authors. Simazine was cla351f1ed as a
group C carcinogen with a Q,*

b. Atrazine

Complete metabolism studies are not available;

however, atrazine has been shown to be excreted mainly in

the urine.

Atra21ne was negative in three acceptable assays
for mutagenlclty

Atrazlne was not teratogenic in rats or rabbits
and caused no reproductive toxicity in rats up to 1000

ppm.

Administration of atrazine to female Sprague-
Dawley rats was associated with a statistically
51gn1f1cant increase in mammary gland fibroadenomas at
1000 ppm, in mammary gland adenocar01nomas (including two
carcinosarcomas at the HDT) at 70, 500, and 1000 ppm, -and
in total mammary gland tumor—bearing anlmals at 1000 ppm.
Each of these increases was associated with a
statistically significant dose-related trend and was
outside the high end of the historical control range. In
-addition, there was evidence for decreased latency for
mammary gland adenocarcinomas at the 12—month interim
sacrifice.

W
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In the CD-1 mouse, atrazine was negatlve in a 91-
week study. Atrazine was classified as a Group C
‘carcinogen w1thout quantlflcatlon.

C. Progazu‘le

Forty-two percent of 14C-propazine was eliminated
in the urine and 28 percent in the feces. Mostly
unchanged propazine was found in the feces.

Hydroxypropazine was identified in both urine and feces. -

Propa21ne has been found to be positive for
mutagen1c1ty in V79 Chinese hamster cells both with and
without metabolic activation. However, the response was
weaker in the presence of metabolic activation. It was
negatlve in a nucleus anomaly assay and 1n ‘a DNA repair
assay in rat hepatocytes.

v
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Propa21ne was negative for oncogenicity in the CD-1
mouse but caused a statlstlcally 51gn1flcant increase in
mammary gland tumors in female CD rats. Propazine has
been classified as a group C carcinogen.

d. Terbutrvn

Eighty-five percent of ring-labeled 14Cterbutryn
is excreted within 72 hours in the urine (39%) and feces
- (46%) of rats. The major metabolic pathways are

desulfuration, N-deethylation, and S-demethylation.

Terbutryn is not mutagenic in the Ames Salmonella

assay and the micronucleus assay and does not cause
chromosomal aberrations in-vivo in hamsters.

Terbutryn is negative for oncogenicity in the CD-
1 mouse. R S

When administered in the diet to female Charles
River CD rats, terbutryn induced a statistically signifi-
cant increase in combined mammary gland adenomas and
adenocarcinomas and in combined hepatocellular adenomas
and carcinomas. In males, terbutryn induced an increase
- in combined thyr01d follicular cell adenomas and
" carcinomas and in testicular interstitial cell adenomas.
Terbutryn has been classified as a group C carc1nogen.

\%
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Fishers! Exact Test/Cochran-Armitage trend test
RA# 152; CYANAZINE; FEMALE; RAT, STUDY--

Benign dataset: Excludes animals that die before week 48

MAMMARY GLAND; ADENOMA - Evaluated
MAMMARY GLAND; FIBROADENOH: - Eyaluated )
MAMMARY GLAND; FIBROMA - Evaluated

First tumor occured at 53 weeks in dose group # 2

" DOSE(mg/kg/day) C.iei) 0.0500 0.2500 1.2500 2.5000
> 26/61 24760 20/62 27/62
) T (43) (40) (32) (44)
=0.:°3 p= 0.4435 p= 0.5596 p= 0.2566 p= 0.4026
rHT-SQUARE DF ‘P VALUE )
LINEAR TREND (Ho: no trend) 0.0049 1 0.4508 (one-sided)
DEPARTURE (Ho: linear) 2.0336 3 0.5692 (two-sided)
Fishers"Exadt'Test/Cochrl-- rmitage trend test
RA# 152; CYANAZINE; F+ T, STUDY--
Malignant dataset: Excluc- ~imals that die before week 48
MAMMARY GLAND; ADENOCARC!f - Evaluated
MAMMARY GLAND; CARCINOS:. . - Evaluated
MAMMARY GLAND; FIBROSARC = - Evaluated
First tumor occured at 4f w2oeks in dose group #'1
DOSE(mg/kg/day) 0.70499 0.0500 0.2500 1.2500 2.5000 ~
7/61 13760 20762 16762
) “n (22) (32) (26)
' , p= Tl p= 0.4172 p= 0.0420* p= 0.0012%* p= 0.0116*
"1 -SQUARE DF P VALUE
LINEAR TREND (Ho: no t- 7.2959 1 0.0034%* (one-sided)
DEPARTURE (Ho: linear) 7.3263 .3 0.0611 (two-sided)



Fishers' Exact Test/Cochran-Armitage trend test -

RA# 152; CYANAZINE; FZi'i’; RAT, STUDY--

Combined dataset: Excluc=: 2nimals- that die before heek 48
MAMMARY GLAND; ADENNr<~~" - - - Evaluated

MAMMARY GLAND; ADEhu... .d

MAMMARY GLAND; FIRC” ‘uated

MAMMARY GLAND: FIBR- -4

MAMMARY GLAND; CARCTH™"~ - rvaluated

MAMMARY GLAND; F15: cated

First tumor occured at ~ -

e in dose group # 1

DOSE(mg/kg/day)

LINEAR TREND (Ho: no @ .
DEPARTURE (Ho: linesr>

2.5000

0:0500 0.2500 1.2500
30761 32/60 30/62 36762
9 (53) 48) (58)
p= 0.3853 p= 0.2298 © p= 0.4179 p= 0.1025
_i[-SQUARE  DF P VALUE
1.3276 1 0.1239 (one-sided)
11717 3

0.7631 (two-sided)

\



TUMOR REPORT FOR RA# 152; CYANAZINE; FEMALE; RAT

TISSUE TYPE: MAMMARY GLAND
TUMOR TYPE: ADENOCARCINOMA

DOSE GROUP

INTERVALS 1 2 3 4 5 TOTAL
1- 26 0/0 0/0 o/1 0/0 0/0 01
27- 52 1/3 072 0/0 0/0 0/1 176
53- 78 0/13 1719 2719 4719 4/19 11/89
79-106 4/66 6/41 10741 15743 11742 467211
TOTAL 5/60 - 7/62 12/61 19/62 . 15/62  58/307
TISSUE TYPE: MAMMARY GLAND
TUMOR TYPE: ADENOMA
DOSE GROUP ,
INTERVALS - 1 2 3 4 5 TOTAL
1- 26 0/0 0/0 0/1 0/0 0/0 01,
27- 52 0/3 072 0/0 0/0 0/ 0/6
53- 78 0/13 2/19 . 119 0/19 - 0/19 3/89
79-106 2/44 47461 2/41 4143 2/42 147211
TOTAL 2/60 6/62 3/61 4762 2/62 - 17/307
TISSUE TYPE: MAMMARY GLAND
TUMOR TYPE: FI1BROADENOMA
DOSE GROUP
INTERVALS 1 2 3 4 5 TOTAL
1- 26 0/0 0/0 0/1 0/0 0/0 0/1
27- 52 0/3 072 0/0 . 0/0 0/1 0/6
53- 78 1713 3719 3/19 2/19 4/19 13/89
79-106 21744 17741 18/41 17/43 21742 9421
TOTAL 22/60 20/62° 21/61 19762 25/62  107/307
TISSUE TYPE: MAMMARY GLAND
TUMOR TYPE: FIBROMA
DOSE GROUP
INTERVALS 1 2. 3 4 5 TOTAL
126 0/0 0/0 0/1 0/0 0/0 0/1
27- 52 0/3 0/2 0/0 0/0 0/1 0/6
53- 78 0/13 0719 0/19 0/19 6/19 0/89
79-106 1/44 0/41 17461 0/43 0/42 2721




TOTAL

1/60

0/62

1761

0/62

0/62

2/307



TISSUE TYPE: MAMMARY GLAND .

TUMOR TYPE: CARCINOSARCOMA

DOSE GROUP
INTERVALS 1 2 3 4 5 TOTAL
- 26 0/0 0/0 oA 0/0 0/0 0/1
27- 52 0/3 0/2 0/0 0/0 0/1 0/6
53- 78 . 0/13 0/19 0/19 1719 - 0/19 1/89
79-106 0/44 0741 0/41 0/43 0/42 07211
© ToTAL 0/60  0/62 0/61 1762 0/62 1/307
TISSUE TYPE: MAMMARY GLAND
TUMOR TYPE: FIBROSARCOMA
DOSE GROUP
INTERVALS 1 2 3 4 5 TOTAL
1- 26 0/0 0/0 0/1 0/0 0/0 o1
27- 52 0/3 0/2 0/0 0/0 0/1 0/6
53- 78" 0/13 0/19 0/19 0/19 0/19 0/89
79-106 0/44 0/41 17461 0/43 2/42 37211
TOTAL 0/60  0/62 1/61 o762 2762 3/307
TiSSUE TYPE: MAMMARY GLAND
TUMOR TYPE: HYPERPLASIA
DOSE GROUP
INTERVALS 1 2 3 4 5 TOTAL
1- 26 0/0 0/0 0/1 0/0 0/0 0/1
27- 52 2/3 272 0/0 0/0 1/ 5/6
53- 78 9/13°  16/19 8/19 13719 15/19 61/89
79-106 23744 18/41 11741 18/43 26762 94/21
TOTAL 34/60 36/62 19761 31/62 40/62  160/307



Section I, Toxicology Branch I - IRS (H7509C)
Secondary Reviewer: Roger Gardner, Acting Section Head ;L/H
Section I, Toxicology Branch I - IRS (H7509C) /?/

Reviewed By: William Dykstra /bélgiﬂ‘“ 627 d :

DATA EVALUATION REPORT

Study Type: . 83-5 = Combined Chronic TOX Chem. No.: 188C
, Toxicity/Oncogenicity - Rat

Accession Numberi N/A 4 MRID,No.: 415099-02
— (2 Volumes)

Test Material: INR-1957 (96% purity)

Sinonzms:A Cyanaéine technical

Study Number : Héékell Laboratory Project No. 23-90
Sponsor : E.I. du Pont de Nemours and Company

Testing Facility: Haskélleaboratory

Title of Report: Combined Chronic Toxicity/Oncogenicity Study
' with Cyanazine (INR-1957) 2-Year Feeding Study:
in Rats.

Author: Matthew S. Bogdanffy

Report Issued: May 11, 1990

"Conclusions

At dosages of 5, 25, and 50 ppm, cyanazine technical was
associated with increased incidences of 20, 30, and 23 percent,
respectively, which were outside available Charles River histori-
cal controls (0-16%) for adenocarcinoma mammary gland tumors in
female Sprague-Dawley rats. The total number of tumor-bearing
animals with adenocarcinomas was 5, 7, 12, 19, and 14 for 0, 1,
5, 25, and 50 ppm, respectively. The total number of tumor-
bearing animals with malignant tumors (all types) was 5, 7, 13,
.20, and 16 for the 0, 1, 5, 25, and 50 ppm group, respectively.

Statlstlcally, there was a 51gn1f1cant trend for
adenocarcinoma gland tumors and the pairwise .comparison u51ng
"crude proportions" for the 5, 25, and 50 ppm dose levels were
0.0535, 0.0021, and 0.013, respectively. It appears from the
data that cyana21ne is a adenocarcinoma (malignant) mammary gland
carc1nogen in Sprague-Dawley rats.

Classification:

Core Supplementary. Additional data are needed.
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\Special Review Criteria (40 CFR'154.7):

A carcinogenic Special Review criterion has been exceeded
by this study.




1.

Materials:

Test Compound'— INR-1957; Description not stated; Batch
#H-16,489; Purity 96.0%; Contaminants: List in CBI
appendix. : .

Test Animals - Speciesi\ Rat; Strain: Sprégue-Dawley;

Age: 38 days; Weight: Males - 32.5 to 63.3 g; Females -

36.7 to 62.5 g.

Study Design: -

1.

Animal Assignment-—'Animals were assigned randomly to the
following test groups and housed individually.

Dose in Main Sttdy Interim Sac.

Test. : Diet 24 Months 12 Months
Group - {(ppm) Male Female Male Female.
1 Controil . 0 52 52 10 10
2 Low (LDT) 1 52 52 10 10

-3 Mid (MDT) 5 _ 52 52 10 . 10
4 Mid (MDT) 25 52 52 10 10
5 High (HDT) 50 52 52° - 10 10

Diet Preparation - Diet was prepared weekly and stored
at refrigerated temperature. Samples of treated food
were analyzed for stability and concentration at test
days -1, 34, 181, 363, and 728.

Results - Stability studies showed results which ranged
from 82 to 108 percent of nominal concentrations.
Homogeneity analysis performed at the beginning, test
day 34, and end of study showed adequate distribution of

cyanazine in the diet. Analyses of samples from concen-

" tration at the various dosage levels and at various
times showed diets were prepared within 17 percent of
nominal concentrations at all times..

Animals received food (Rodent Chow #5002) and water ad
‘libitum. : )

Statistics - The following procedures were utilized in
analyzing the numerical data: Analysis of variance,
followed by Dunnett's test when significant for body
weight, body weight gain, organ weights, and clinical
laboratory data. Clinical observations were analyzed by
Fisher's Exact test with the Bonferroni correction and
the Cochran-Armitage test for trend. Tumor incidence
was analyzed by the Fisher Exact test and the Cochran-
Armitage test for trend. Survival probabilities were

-3

ps



N C L]

&

estimated with the Kaplan-Meier procedure. Significance
was judged at p < 0.05.

Quality assurance was performed routinely and both a
signed statement for GLP adherence by the lab and Quality

~ Assurance documentation signed by Kathleen C. Reed (May 3,

1990) were submitted.

~Methods and Results:

1.

Observatlons - Animals were 1nspected daily for signs of
toxicity and mortality. Additionally, at each weighing,
careful clinical examinations were performed for each
rat. .

With respect to toxic signs in males, there was a
dose-related (trend significant) increase in hyperactivity

- which was statistically significant at the high dose.

The number of hyperactive rats was 12, 17, 17, 24, and 34
for the 0, 1, 5, 25, and 50 ppm groups, respectively.

- Hyperactivity was not observed in females. However, the

hyperactivity in males may be compound-related. The NOEL#®
for hyperactivity is 5 ppm.

A significantly debreaSed trend in ruffled fur oécurred

- with males but not females. The incidences for this

phenomenon in males were 0, 12, 7, 1, and 0 for the 0, 1,
5, 25, and 50 ppm groups, respectively. This is not
considered compound—related. ‘There were no treatment-
related effects in males with respect to tissue masses or
the medians for days-on-test when given masses were first
observed. The number of tissue masses were 25, 27, 25,
23, and 28 in the 0, 1, 5, 25, and 50 ppm groups,
respectively. '

In female rats, there was a significant increase in
palpable masses in the inguinal area at 50 ppm in com-
parison to controls. The ‘incidence of palpable masses
(together with the medians for days-on-test when given
signs were first observed) was 38 (406), 38 (427), 42
(427), 40 (370), and 51 (343)* for the 0, 1, 5, 25, and
50 ppm groups.

Therefore, the NOEL for clinical signs in female rats'is
25 ppm. )

With respect to survival, high-dose male rats (50 ppm)
survived significantly better than other treated groups
and control rats, which was ascribed to the up to 16 .
percent decrease in body weight gain for these animals
during the study.

*p' < '0-050



The mortality summary for male rats is shown below:

Dose (ppm) 6o 1 5 25 50
Total Rats -

At start 62 62 62 62 62
Interim kill 10 10 10 10 . 10
‘Terminal kill 17 20 18 20 29

Died on study 35 32 34 32 23*
Percent survival :
(0-721 days) 33 38 35 38 56

*p < 0.05.

Cyanazine did not have an effect on survival in female
rats. The mortality summary for female rats is shown
below: S : '

Dose (ppm) 0 1 5 25 ‘50
. D -8
Total Rats ' ' ,
At start 62 62 .62 62 62
Interim kill 10 10 10 10 10
Terminal kill 21 26 25 23 29
Died on study 31 26 | 27 29 23

Percent survival o .
(0-721 days) 40 © 50 48 44 56

Body Weight -.The rats were weighed once per week for 6
months, then once every other week for the remainder of

- the study.

Results - Mean body weight in males was decreased up to
18 percent in the 50 ppm group between days 7 and 707.
Body weight gain was also decreased during the 0 to 371~
day period. An MTD was established at 50 ppm by the 14
percent decrease in body weight gain over the 0 to 91-day
period. Body weight and body weight gain were decreased
at 25 ppm during most of the first year of study (see the
attached charts). These decreases were statistically
significant at 50 and 25 ppm in females and 50 ppm in °
males.. . T

" Mean body weight and body weight gain in females decreased

in the 50 ppm group up to 16 and 14 percent, respectively.

- An MTD was established at 50 ppm based on the 14 percent

decrease in body weight gain over the 0 to 91-day interval.
At 25 ppm, mean body weight gain was decreased 11 percent
during days 0 to 91. (See attached charts.)

-5-
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Hematocrit (HCT)¥*

Hemoglobin. (HGB)* X
Leukocyte count (WBC)* X
Erythrocyte count (RBC)* X
Platelet count* X

Food Consumption and Compound Intake - Consumption was
determined and mean daily diet consumption was calculated.
Efficiency and compound intake were calculated from the
consumption and body weight gain data.

Results - Only slight decreases in daily food cohsumption

ranging from 6 to 9 percent in 50 ppm males, 2 to 4 percent.

in 25 ppm males, 4 to 6 percent in 50 ppm females, and 3
to 5 percent .in 25 ppm females were noted over the intervals

" evaluated. Food efficiency was decreased 10 to 22 percent

in the 25 and 50 ppm malés and 9 to 16 percent in the 25
and 50 ppm female groups. The decreases in food efficiency

were largely due to the decreased body weight gain.

Mean daily intake of compound over the 0 to 721?day
interval was 0, 0.040, 0.198, 0.985, and 2.06 mg/kg,

respectively, for the 0, 1, 5, 25, and 50 ppm male groups.

In females over the‘o to 721-day interval, mean compound
intake daily was 0.0, 0.053, 0.259, 1.37, and 2.8l mg/kg
for the 0, 1, 5, 25, and 50 ppm groups, respectlvely.

Ophthalmologlcal examinations were performed at pretest,

.. 1-year interim sacrifice, and at the end of the study on

all control and hlgh-dose anlmals.

Results - There were no compound-related ocular effects

at the high dose in comparison to controls for male and
female rats at the three ophthalmological examinations at
a) pre-dosing; b) test day 351; and c) test day 722, '
according to J.M. Clinton, D.V.M. .

Blood was collected at 3, 6, 12, 18, and 24 months fot

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

a. Hematology

"Total plasma protein (TP)
Leukocyte differential count
Mean corpuscular HGB (MCH).

Mean corpuscular HGB conc. (MCHC)
Mean corpuscular volume (MCV)

‘Results - There were no compound-related effects in
either sex in hematology results at 3, 6, 12, 18, or
24 months. : ’



R XX XX XX X

The statistically significant increases in hemoglobin
hematocrit, MCH, and MCHC at most doses at 12 months
in male rats were due to the unusually low hematology
values of a single contgol rat (animal #421980, which
had values of 5.29 x 10 /uL, 8.9 g/dl, and 31 percent
for RBC hemoglobin, and hematocrit, respectively.
Evaluation of the rat #421980 histopathology showed
no unusually related findings. Other statistically
significant differences at other times for male and
female treated rats in comparison to controls were
randomly distributed, not dose-related, and were not
considered compound-related.

b. Clinical Chemistrx
X

“Electrolytes: - Other:

“Calcium* ‘ X| Albumin*

“Chloride X| Blood creatinine*:
Magnesium* X| Blood urea nltrogen*
Phosphorous* X| Cholesterol* . ®
Potassium* X| Globulins (calculated)
Sodium X| Glucose*

Enzymes . X| Total Bilirubin*
Alkaline phosphatase X| Total Protein*
Cholinesterase Triglycerides
Creatinine kinase* )

Lactic acid dehydrogenase
Serum alanine aminotransferase (also SGPT)*
Serum aspartate amlnotransferase (also SGOT)*

‘ Results - There were no compound—related effects in

either sex in clinical chemistry results at 3, 6, 12,

18, or 24 months. The only consistent statistically
significant findings in males were decreased creatinine
kinase at 24 months in the 5, 25, and 50 ppm groups,
respectively. These decreases are not considered
toxicologically significant since they could not be
correlated with histopathology or any organ toxicity
("Lower than normal values probably have no meaning,

~but reflect either small muscle mass, sedentary life

style, or both."™ Clinical Guide to Laboratory Tests,
N.W. Tietz, (1983) Saunders Press).

The occurrence of statistically significant increases

in glucose values at 18 months in females at 5, 25,

and 50 in comparison to controls and in sodium values

in females at 3 months were not considered toxicologically
significant since they were not time-related. Other
singly occurring statlstlcally significant clinical
chemlstry findings in male and female treated rats in
comparison to controls were not considered compound-
related, since they occurred randomly in time, were

-7=-
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not dose-related, and in females had returned to
control ranges by 24 months. The 24-month flndlngs
in males have been previously discussed.

Urinalysis - Urine was collected from fasted animals at

6.
- 3, 6, 12, 18, and 24 months. The CHECKED (X) parameters
were examined.
X X
| X| Appearance* lX - Glucose*
| X] Volume* X| Ketones*
X| Specific grav1ty X| Bilirubin*
X| pH X| Blood*
X| Sediment (mlcroscoplc)* Nitrate
X| Protein* : X| Urobilinogen
Results - There were no compound-~related effects in
urinalysis in either sex at 3, 6, 12, 18, or 24 months.
The values for control and treated rats were generally
comparable and no time-related or dose-related trends or
‘statistically significant pairwise comparisons that were
considered toxicologically significant were observed.
7. Sacrifice and Pathology - All animals that died and that

‘'were sacrificed on schedule were subject to gross patho-

logical examination and the CHECKED (X) tissues were
collected for histological examination. The (XX) organs

in addition were weighed.

X

Digestive system T Cardiovasc./Hemat. .. Neurologic

Tongue X |Aorta* XX|Brain*

Salivary glands* XX|Heart¥* X |Periph. nerve* (sciatic)
| Esophagus* | X |Bone marrow* X |{Spinal cord (3 levels)*
Stomach* X |Lymph nodes?®* X {Pituitary?*
Duodenum* XX|Spleen* |X |Eyes (optic n.)*
Jejunum* X | Thymus* Glandular

Ileum* Urogenital X |Adrenals*

Cecum* - XX|Kidneys* X |Lacrimal gland and
Colon* X |Urinary bladder* Harderian gland
Rectum* | XX | Testes* X |Mammary gland*
Liver* X |Epididymides X |Parathyroids*

Gall bladder* X | Prostate X | Thyroids*
Pancreas¥* X |Seminal vesicle Other

Respiratory X |Ovaries ‘X |Bone*

Trachea* X |Uterus®* X | Skeletal muscle*
Lung* X |Vagina X |Skin

Nose X |All gross lesions

and masses
-8-
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" Results:

Qs

Organ Weight

12 Months - There were no statistically significant
changes in absolute or relative organ weights in male
or female rats sacrificed at 12 months.

24 Months<

Males - The absolute weight of kidneys in the 50 ppm

' group was statistically significantly decreased and

mean relative weights of the testes in the 50 ppm

were significantly increased. The decrease in kidney
weight can be correlated with the decrease in chronic
glomerulonephropathy in high-dose male rates in com-
parison to the control and other dose groups and is

not considered toxicologically significant. Similarly,
there was a decrease in testicular atrophy in high-
dose males, together with a decrease in male body
weight, which undoubtedly led to the increased relativg
weight of the testes. This finding is not toxicologically
significant. :

Females - There were no statlstlcally 51gn1f1cant
changes in absolute or relative organ weights 1n
females at 24 months.

Gross Pathologz‘

0 to 1 Year - No compound-related gross lesions were
observed at statistically significant increases in
males or females up to 1 year.

1l to 2 Years - A statistically significant increase

~in the incidence of female rats with mammary gland
masses was observed in the 25 and 50 ppm groups

between 1 year and terminal sacrifice. These masses
were correlated hlstologlcally with the significant
increase in adenocarcinomas in those groups. (The
incidences of mammary gland tissue masses in female
rates necropsied after 1 year were 24/49*, 29/50,
24/51, 37/52, and 39/51** .in the 0, 1, S, 25, and

50 ppm groups, respectively.) '

*Number examined.

**p < 0.05.
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Microscopic Pathology.

1)

2)

Non-neoplastic - Generally, there were few

non-neoplastic lesions that could bé associated
with treatment. The following Table I, with
statistical analyses, shows the histological
lesions which occurred at increased incidences or
had significant trends. These lesions were a)
granulocytic hyperplasia of bone marrow in males "
(significant trend, p = 0.0187); b) extramedullary
hematopoiesis of the spleen in males (s;gnificaﬁt
trend, p = 0.0230 and significant pairwise compari-
son at 50 ppm, p = 0.0359); and c) demyelination
of the sciatic nerve in females (31gn1flcant
trend, p = 0.0125).

These lesions have not oeen reported with. other
tr1az1ne herblcldes. :

To judge the toxicoleogical significance of these
lesions with either a significant trend or a .
pairwise comparison, historical control data

‘would be needed.

'In the case of extramedullary hematopoiesis of

the spleen, analysis of the results of hematology
did not reveal any compensatory response to
anemia in males. However, the increase in granulo- .
cytic hyperplasia of the bone marrow in male rats
may be associated with the spleen phenomenon.

More alarming, perhaps, is the significant trend
for demyelination of the sciatic nerve in females.
Comparison of the grades of all of the three
lesions between control and treated animals,
especially high-dose animals, did not reveal any
apparent shift in pattern to a more severe grade
for the treated animals in comparison to controls.

>Based on this observation (lack of’ 1ncrease in

severity of grade), together with the historical
control data requested, these lesions may not be
of toxicological 51gn1f1cance,

Neoplastlc - The only compound-related neoplastlc
lesion occurred in the mammary gland of female
rats as shown in Table II.

As can be seen from Table II, there is a
statistically significant trend (p = 0.0043) for
adenocarcinomas in treated rats and statistically

-10-



Table I - Non-Neoplastic Lesions 1n Male and Female Rats

in 2- Year Cyanaz1ne Rat Study

Males

Dose -
(ppm) 0 1 5 25
No. Examined 61 35 35 35
Bone Marrow,ﬁ |

" granulocytic S

hyperplasia 7 3 5 . . 6
Percentage 11% © 8.5% 148 17%

p = 0.0187* 0.4703 0.4594 0.3136

Males |

Dose
(ppm) 0 1 5 25
No. Examined 62 40 41 a1
Spieen,

extramedullary : ‘ R

hematopoiesis - 24’ 16 21 21
Percentage 398 . 40%  51% 51%
p = 0.0230*  0.5295 0.1469  0.1469

. Females (Day 370 to Day 736)

Dose _ _
(ppm) [ 15 25
No. Examined 49 - 23 28 28
Sciatic nerve, ] ’

demyelination 4 0 2 1
Percentages 8% 0% 7% . 3.5%

p = 0.0125* 0.2059 0.6200 0.3968

-11-
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Table II - 2-Year Cyanazine Rat
Dose (ppm) 0 1
No. Examineda 60 62
Hyperpla51ab
Mild 6 8
. Moderate 1 4
Severe 3 1
Total Hyperpla31a 10 (16) 13 °(21)
Fibroma &l (2) 0o
Fibroadenoma "~ 14 15
Fibroadenoma, mult. 4 5
Total Fibroadenoma 18 (30) 20. (32)
Adendma 1 -3
Adenoma, mult. 1 _ 0
Total Adenoma 2 (3) 3 (5)
Adenocarcinoma 3 5
Adenocarcinoma, 2 2
mult. o
Total Adenocarcinoma 5 (8)" 7 (11)
Trend: p = 0.0043; p =..3813;
Carcinosarcoma
Fibrosarcoma
Total Number of
Tumor -Bearing Rats 26 (43) 30 (48)
= Significant trend (p = 0.0043)
= p < 0.05. " :
* = p < 0.01.

o'mi * O

p

@

Study Mammary Gland Tumors

5 25 50
61 62 62
5 5 8
e 3. 6
2 0o 2
11 (18) 8 (13) 16 (31)
1 (2) 0 0
10 6 15
6 3 4
16 (26) 9 (15) 19 (31)
2 1 1
0 0 | o
2 (3 1.2 1 (Q
7 | 15 : 8
5 P 6 y
12 (20) 19 (31)** 14 (23)*
= 0.0535; p = 0.0021; p = 0.013
1 2
30 (48) 36 (58)

Hyperplasia of tumor -bearing animals -only.

Note:

proportions"

account possible survival disparity between groups.

Each tumor-bearing animal was only counted once.
analysis of ‘total adenocarcinomas is based only on the
of number of animals examined and does not take -into

32 (52)

Based on histopathology sheets in volume 2 of the report

The statistical
"crude

A complete

statistical package will be prepared for the Peer Review.
(Numbers in parentheses are percentages) : :

-12-
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significant pairwise comparisons for
adenocarcinomas at 5 ppm (p = 0.0535), 25 ppm

(p = 0.0021), and 50 ppm (p = 0.013).. Addition-
ally, there is one carcinosarcoma at 25 ppm,

and one and two fibrosarcomas at 5 and 50 ppm,
respectively, which were not introduced 1nto

the statistical computatlon.

Also, the statistical analysis is based on "crude
proportions"™ and the p values will undoubtedly

be of greater significance when a complete
statistical package is prepared for Peer Review
by the Biostatistics Team of SACB.

In reply to the study, the registrant oifers the
following "Historical controls": A

INCIDENCE OF SPONTANEOUS PRIMARY MALIGNANT MAMMARY NEOPLASMS
FROM 1 YEAR TO FINAL SACRIFICE IN CONTROL FEMALE Crl:CD®BR.
RATS FROM 2-YEAR FEEDING STUDIES AT HASKELL LABORATORY

(1984-1989) s
. - ANIMALS
PATHOLOGY ' ANIMALS WITH MALIGNANT
REPORT 4 PER GROUP - TUMORS (%)
20-84 69 7 (10.1)
43-85 : 66 | 15 (22.7)
2-86 66 10 (15.2)
9-86 59 12 (20.3)
10-87 _ 60 9 (15.0)
10-88 60 © 13 (21.7)
63-89 59 13 (22.0)
102-89 47 8 (17.0)

- A v . . o S — - S - . . R D - —— ) D - D - — - o

Data includes control groups only. The number of animals with
tumors represent the number of animals with a single or multiple
tumor occurrence. Malignant tumors consist of adenocarc1nomas
and carcinosarcomas.

‘Total Animals in Historical Data Base = 486

Total Animals with Malignant Tumors = 87

Percent Animals with Malignant Tumors = 17.9%

Range of Spontaneously Occurring Malignant Tumors = 10.1 to 22.7%.

Additionally, the registrant calculates the

malignant tumor 1nc1dence for the present study '
‘as shown below.

-13-
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INCIDENCE OF PRIMARY MALIGNANT MAMMARY NEOPLASMS 1IN
'~ FEMALE Crl:CD®BR RATS FROM 1 YEAR TO FINAL SACRIFICE IN
" THE CURRENT STUDY

T D o D o D G - ———— D D W D D D D - W —— S D WD T D S D A T —— D V- - —> b b b = . o =y o " ————— — —

: - ANIMALS
- ANIMALS . , WITH MALIGNANT
GROUP : PER GROUP _ TUMORS (%)
II 49 : 4 (8.2)
v - : - 50 _ 6 (12.0)
Vi ' 51 12 (23.5)*
VIII , : 52 18 (34.6)*
X - . 51 ; : 15 (29.4)*

. D N - B D D — N  — ——_— ) S i S - - — - —— D G T WD ) W e - D A U D W= wwD e o WA TP WD WED T S W D W G S -

An asterisk (*) indicates a significant difference from control
group (Fisher's Exact Test) and a positive dose relationship
(Cochran—-Armitage Trend Test).

TB calculates the mallgnant tumor 1nc1dence for
the study as follows:

Number Animals With

Dose In Group Malignant Tumors
0 62 ~ ) 5 (8%)
1 62 7 (11%)
5 6l 13 (21%)
- 25 ‘ 61 20 (32%) -
50 . 62 : : 16 (29%)

It can be clearly seen that the registrant's
tumor count is less than TB's count. When the
TB Biostatistics Team perform survival disparity,
the correct number of rats per group will be
-less than presently shown. However, the animals
with malignant tumors calculated by TB will not
change.

‘The registrant states that the concurrent
control percentage of malignant tumors (8%) is
below the registrant's historical control
range. By'comparing'the concurrent treated
groups to this "artificially" low concurrent
control group, the p values have become
exaggerated (p < 0.05).

TB's reply to this line of~thinking is that

perhaps all concurrent groups, control and
treated, are too low.

~14-
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In any event, the percentage incidences for
malignant tumors in the cyanaz1ne study, even
using the "crude proportion” denominators, exceed
the registrant's historical controls at 25 and

50 ppm (32%, 29%, vs. 22.7% "registrant's highest
control value™). Additionally, the incidence of
malignant tumors at 5 ppm is 21 percent (using

an "crude proportion" denominator where n = 62)
which is closely approximate to the reglstrant s
hlghest control value.

" A more correct comparison of the "crude
proportions” adenocarcinoma incidences in the
cyanazine study would be to compare them to a
large data base which does not artifically cull
the number of- animals examined (as Haskell has
done). o :

The Charles River Laboratorles Data Base prov1des
such a source of information.

The following 1nformat10n has been taken from ]
the Charles River Breeding Laboratories :
Publication "Spontaneous Neoplastic Lesions in

the Cr1l:CD®BR Rat'°

"Common Study Parameters

"Data from eleven groups of control animals are
-presented in Tables 1-9. All studies had the
following parameters in common:

o They ran for 24 months

o The diet was Purina 5001 (Rodent Lab Chow)
-or 5002 (Certified Rodent Chow)

o Rats were housed 1nd1v1dually in hanging wire
' mesh cages

o Lesions tabulated were assumed to be primary
site tumors only

o The in-life completlon dates range from 1977
to 1985

o CD® rats were supplied from Charles River

. production facilities at Wilmington, MA,
Portage, MI, or Kingston, NY."

-15-
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Mammary Giaﬁd

adenoma (NOS)

cystadenoma

papillary adenoma
intraductal papilloma
adenocarcinoma (NOS)
ductular adenocarcinoma
carcinoma (NOS)

"fibroma
‘fibroadenoma
fibrosarcoma

hemangiopericytoma
mammary neoplasia (NOS)

' TUMOR

Adenoma (NOS)
Adenocarcinoma

Carcinoma (NOS)

Fibroadenoma

Discussion:

~control from Charles River.

No. No.
Examined Tumors . Mean Range
843 _
35 4.1 0-13.3
4 0.5 0- 4.2
1 0.1 0~ 1.2
1 0.1 0- 1.5
63 74 - 0~16.0
1 0.1 . 0-1.3
21 2.5 0-19.1
2 0.2 0- 1.3 :
287 33.9 14.6-58.1 .
1 0.1 0-"1.4 -
1 0.1 0- 1.1
1 0.1

EXPANDED TABLE OF MAMMARY TUMORS
IN FEMALE CD® RATS: 24 MONTHS

'GROUP
A B C D E F G H I J K

= 79 78 85 74 7

5 96 90 54 68 74 75

1 5 1 4 2 5 12 1 3 1 --
.= 4 11 4 3 15 3 == == 12 11
—— e = a1 == e= 7 13 m= --
30 25 24 21 18 14 34 27 16 35 43

What can be immediately seen from the Charles
River Data Base in comparison to the cyanazine
study is that the cyanazine (Table II) adeno-
carcinoma control (8%) is within the range of 0
to 16 percent for adenocarcinoma and that the
adenocarcinoma incidences from (Table II)

for 5, 25, and 50 ppm-(20, 30, and 24%,
respectively) exceed the range of historical
Other interesting
features is that the CR mean for adenocarcinoma
is 7.4 percent (cyanazine control was 8.0%) and
that is 3 of 11 studies, the CR historical
control for adenocarcinoma was 0 percent.

Cyanazine is unequivocally a mammary gland carcinogen at

doses of 5,

25, and 50 ppm.

The registrant is required to

provide the statistically appropriate historical control data
for adenocarcinomas and malignant mammary gland carcinomas in
order to compare with the results of the cyanazine study.

-16-
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Additionally, historical control data for non-neoplastic lesions
has been requested.

. The Biostatistics Team of SACB needs to perform the usual
statistical analysis on the "pulled" data for the Peer Review.

With respect to a NOEL (including car01nogen1c1ty) for

chroni¢ toxicity, the 1.0 ppm level was without apparent toxic
effect. At the LEL of 5.0 ppm, mammary gland adenocar01nomas
occurred at 51gn1f1cant incidences. -

With respect,to a second NOEL (excluding carcinogenicity),
the 5.0 ppm level is the NOEL and the LEL is 25 ppm with mammary
gland masses (gross necropsy observations), toxic signs in males
(hyperactivity), and decreased body weight gain in females

.(statistically significant and reaching 11%) were observed.

Attachments
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ATTACHMENTS

'

Benign and/or Malignant ‘Mammary Gland Tumors in
Tumor-Bearing Female Crl:CD BR (Sprague-Dawley)
Rats in the 2-Year Rat Feeding Study with Cyanazine

Animal

Days on

No. Study
-0 422283 486 (FD)
0 422285 697 (SE)
0 422288 663 (SE)
0 422291 606 (FD)
0 422292 734 (TK)
0 422293 693 (SE)
0 422294 734 (TK)
0 422296 734 (TK)
-0 422297 721 (SE)
0 422299 734 (TK)
0 422300 734 (SE) -
0 422302 . 679 (SE)
0 422308 608 (SE)
0 422310 735 (TK)
0 422323 735 (TK)
0 422325 735 (TK)
"0 422328 335 (FD)
0 422329 621 (FD)
0 422330 620 (FD)
0 422331 582 (FD)
0 422332 735 (TK)
0 422333 693 (SE)
0 422335 691 (FD)~
0 422336 735 (TK)
0 . 422341 613 (SE)
0 . 422344 681 (FD)
1.0 422345 734 (TK)
1.0 422346 734 (TK)
1.0 422347 734 (TK)
‘1.0 422348 585 (SE)
1.0 422349 654 (FD)
1.0 422351 734 (TK)
1.0 422355 430 (FD)
1.0 422360 494 (FD)
1.0 422362 735 (TK)
1.0 422364 685 (FD)
1.0 422368 603 (FD)
1.0 422370 735 (TK)
1.0 422373 735 (TK)
1.0 422374 693 (SE)
1.0 422377 735 (TK)
1.0 422380 735 (TK)

. Tumor Type

Fibroadenoma
Fibroadenoma
Fibroadenoma, multlple
Adenocarcinoma, multlple
Fibroadenoma
Fibroadenoma

Fibroadenoma

Fibroadenoma ,

Multiple Adenoma, Multlple
Fibroadenoma

Fibroadenoma

Fibroma

. Fibroadenoma

Multiple Adenocarc1noma
Adenocarcinoma, Fibroadenoma,
multiple
Fibroadenoma
Multiple, Flbroadenoma
Adenpcarcinoma |,
Fibroadenoma
Multiple, Fibroadenoma
Multiple, Fibroadenoma
Adenoma, Fibroadenoma
Fibroadenoma
Fibroadenoma
Fibroadenoma,
Fibroadenoma
Fibroadenoma
Adenoma

Adenocarcinoma

Fibroadenoma

Adenoma

Fibroadenoma, multiple
Fibroadenoma

Adenoma, Adenocarcinoma
Fibroadenoma

'Adenoma

Fibroadenoma, multlple
Adenoma, Adenocar01noma,
multiple

Fibroadenoma
Fibroadenoma, multiple
Fibroadenoma
Fibroadenoma
Fibroadenoma
Fibroadenoma

-18-

Degree of
Hyperplasia

Severe

Mild

Mild Hyperplasia
-8

Severe

Minimal
Mild
Mild

- Mild

Mild

- Severe

Severe

Mild

Mild

- Moderate

Mild
Mild

Mild

Minimal



Dose Animal Days on
(ppm) No. Study
1.0 422381 625 (FD)
1.0 422384 530 (FD)
1.0 422385 693 (FD)
1.0 - 422386 735 (TK)
1.0 422387 736 (TK)
1.0 422389 736 (TK)
1.0 422390 494 (FD)
1.0 . 422393 736 (TK)
1.0 422398 614 (FD)
1.0 422399 704 (FD)
1.0 422400 736 (TK)
‘1.0 - 422402 369 (sSD)
1.0 422403 736 (TK)
1.0 422406 553 (SE)
. 540 422409 728 (SE)
5.0 422414 734 (TK)
5.0 422416 - 734 (TK)
5.0 422419 735 (TK)
5.0 422423 . 603 (SE)
5.0 422425 497 (SE)
5.0 422427 735 (TK)
5.0 422428 601 (FD)
5.0 422431 735 (TK)
5.0 422435 571 (SE)
5.0 422436 369 (SD)
5.0 422439 566 (FD)
5.0 422440 540 (FD)
5.0 422441 735 (TK)
5.0 422442 735 (TK)
5.0 422443 697 (FD)
5.0 422444 671 (FD)
5.0 422447 679 (FD)
5.0 422448 735 (TK)
‘5.0 422449 693 (SE)
5.0 422451 735 (TK)
5.0 422452 655 (FD)
5.0 422453 736 (TK)
5.0 422454 693 (SE)
5.0 422457 494 (FD)
5.0 . 422458 550 (FD)
5.0. 422459 727 (FD)
5.0 422461 736 (TK)
5.0 422463 736 (TK)
5.0 422464 678 (SE)

Tumor Type

Fibroadenoma
Fibroadenoma
Fibroadenoma

Fibroadenoma

Adenocarcinoma, multlple
Fibroadenoma
Fibroadenoma
Fibroadenoma, multiple
Fibroadenoma
Fibroadenoma,
Adenocarcinoma

‘Adenoma, multiple

adenocarcinoma
Adenocarcinoma
Adenocarcinoma ,
Fibroadenoma, multiple
Fibrosarcoma
Adenocarcinoma, multiple
Adenocarcinoma
Fibroadenoma
Adenocarcinoma
Fibroma
Adenoma
Adenocarc1noma, multlple
fibroadenoma

Fibroadenoma

Fibroadenoma

Adenoma

Fibroadenoma
Fibroadenoma, multlple
Fibroadenoma :

Adenocarcinoma, multlple

Fibroadenoma
Fibroadenoma,
Fibroadenoma
Adenocarcinoma, multiple
Fibroadenoma

Adenocarcinoma, multiple

Fibroadenoma, multiple
Fibroadenoma, multiple:
Adenoma, Fibroadenoma
Adenocarcinoma
Fibroadenoma
Fibroadenoma,
multiple
Fibroadenoma
Fibroadenoma, multiple
adenocarcinoma
Adenocarcinoma

-]1G~-
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Degree of

multiple

adenocarcinoma

Adenocarcinoma,

Hyperplasia

Mild

Moderate

Mild

Moderate
Moderate
Mild

Mild

Severe
Severe

Mild

Moderate
Mild

Moderate

Moderate

Mild

Moderate

LY



Dose Animal Days on
(ppm) No. - Study
5.0 422466 665 (FD)
5.0 422468 736 (TK)
25.0 422474 615 (SE)
©25.0 422475 715 (FD)
.25.0 422476 648 (FD)
25.0 422478 369 (SD)
25.0 422484 718 (FD)
25.0 422485 735 (TK)
25.0 422486 735 (TK)
25.0 422489 631 (FD)
25.0° 422491 735 (TK)
25.0° 422493 735 (TK)
25.0 422494 735 (TK)
25.0 422496 677 (FD)
25.0 422497 623 (FD)
. 25.0 422498 735 (TK)
25.0 422501 735 (TK)
25.0 422502 462 (SE)
25.0 422507 735 (TK)
25.0 422508 704 (FD)
25.0 . 422510 683 (FD)
25.0 422511 735 (TK) -
25.0 422512 369 (SD)
25.0 422513 736 (TK)-
25.0 422516 496 (FD)
25.0 422520 736 (TK)
25.0 422522 736 (TK)
25.0 422523 663 (FD)
25.0 422524 489 (FD)
25.0 422526 714 (FD)
25.0 422527 736 (TK)
25.0 422530 736 (TK)
50.0 422533 634 (SE)
50.0 422536 539 (SE)
50.0 422537 686 (SE)
.50.0 422538 456 (FD)
50.0 422539 720 (FD)
50.0 422541 734 (TK)
50.0 422542 369 (SD)
50.0 422543 655 (SE)
50.0 422544 735 (TK)
50.0 422545 735 (TK)
50.0 422546 693 (SE)
50.0 422548 735 (TK)

Tumor Type

Fibroadenoma, multiple
Fibroadenoma, multiple
Adenocarcinoma
Fibroadenoma, multlple
Adenoma

Fibroadenoma, multiple
Adenocarcinoma
Fibroadenoma

Adenoma, adenocarcinoma
Fibroadenoma
Fibroadenoma, multiple

Fibroadenoma, adenocarcinoma
Fibroadenoma, adenocarcinoma
Fibroadenoma, adenocarcinoma

Fibroadenoma

Degree of

Hyperplasia

Moderate

Moderate

Moderate

Adenoma, flbroadenoma, multlple

" Adenocarcinoma

Fibroadenoma, adenocarc1noma,

multiple

Fibroadenoma, multiple
Carcinosarcoma
Adenocarcinoma
Adenocarcinoma

Adenoma, fibroadenoma,
adenocarcinoma, multiple
Adenocarcinoma, multiple
Adenocarcinoma
Adenocarcinoma, multiple

Fibroadenoma, -adenocarcinoma

Adencocarcinoma, multiple
Fibroadenoma

Fibroadenoma, adénocarcinoma

Adenocar cinoma
Fibroadenoma
Adenocarcinoma
Fibroadenoma
Fibroadenoma
Adenocarcinoma
Fibroadenoma
Fibroadenoma .
Fibroadenoma, multiple
Adenocarcinoma, multiple
Fibroadenoma
Fibroadenoma

Adenoma, multiple,
adenocarcinoma, multiple
Adenocarcinoma
Fibroadenoma, multlple
Fibroadenoma
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Mild
Mild

‘Mild

Mild

Mild

Severe
Mild

Moderate

Mild



Dose Animal Days on
(ppm) No . Study
50.0 422549 654 (SE)
50.0 422551 648 (SE)
50.0 422558 535 (SE)
50.0 422560 668 (SE)
50.0 422561 735 (TK)
50.0 422562 729 (SE)
50.0 422563 663 (FD)
50.0 422567 735 (TK)
50.0 422568 735 (TK)
50.0 422569 735 (TK)
50.0 422570 735 (TK)
50.0 422572 534 (FD)
50.0 422573 .736 (TK)
50.0 422575 736 (TK)
50.0 422576 554 (FD)
50.0 422577 736 (TK)
' 50.0 422579 '464 (FD)
50.0 422581 557 (FD)
50.0 422586 736 (TK)
50.0 422588 418 (FD)
56.0 422589 728 (FD)-
50.0 422590 736 (TK)
50.0 422591 559 (FD)
50.0 422592 736 (TK)

Tumor Type

Fibroadenoma
Fibroadenoma
Adenocarcinoma
Fibroadenoma
Fibroadenoma
Fibroadenoma
Fibroadenoma, multlple
Adenocarcinoma; multiple
Fibroadenoma, multiple
Fibrosarcoma -
Fibroadenoma
Adenocarcinoma, multlple
Fibrosarcoma
Fibroadenoma
Fibroadenoma
Adénocarcinoma, multiple
Fibroadenoma
Fibroadenoma, multiple
Adenocarcinoma, multlple
Adenoma-

Adenocarcinoma, multiple
Fibroadenoma, multiple
Adenocarcinoma
Fibroadenoma
Adenocarcinoma
Adenocarcinoma
Fibroadenoma, multiple
Adenocarcinoma
Fibroadenoma
Fibroadenoma
Adenocarcinoma
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Degree of
Hyperplasia

Moderate

Moderate

Mild

Mild

Moderate

Severe
Moderate
Moderate
Mild

Mild

Mild



Benign and Malignant Palpable Masses
Observed Clinically During the Study

, Animal Cause of Mammary Gland Day

Dose Number Death - Masses First Observed

0 422283 - Rt. mass & Lt. Mass 343, 357.
-0 422285 PA Mass 1 651 ‘

0 - 422288 - 'FA - Multiple 343

0 422291 AC Multiple ' 371

0 422292 TK Mass 1 , - 707

0 422293 PC Mass 1 (neck) 693

0 . 422294 TK Mass 1 399

0 422296 TK Mass 1, Mass 2 . 581, 595

0 422297 PA " Multiple ‘ 413
-0 422299 TK . Mass 1 707

0 422300 . PA . Mass 1, Mass 2 521, 585

0 422302 PA Mass 1 679

0 422308 PA Multiple \ 343, 343

0 422310 TK . Multiple 497, 707

0 422323 TK Mass 1 623

0 422325 - TK Multiple - 413

0 422328 AC : Mass 1 ' 203

0 422329 - PA Mass 1, 2 - 301

0 422330 FA © Mass 1, 2 385, 595
. 0 422331 -- ~ Mass 1 - . 385 o

0 422332 TK No gross clinical 735

S ’ - lesions '

0 422333 FA Mass 1 - : 539

0 422335 TK Mass 1, 2 231, 609

0 422336 TK" - Mass 1, 2 - - 525, 665

0 422341 " PA Mass 1, 2 511, 581

0 422344 Lo Mass 1 - 441

1.0 422345 TK Mass 1 455 :

1.0 422346 TK ' Mass 1, 2, 3, 4 679, 707

1.0 422347 TK Data not reported Data not reported

1.00 422348 PA Mass 1, 2 455, 455

1.0 422349 - - Mass 1, 2 S 553, 637

1.0 422351 TK Mass 1 595

1.0 = 422355 PA Mass 1 , 385

1.0 422360 PA Mass 1, 2 301, 427

1.0 422362 TK Mass 1 735

1.0 422364 Uterine Mass 1-5 : © . 301-581

tumor '

1.0 422368 FA Mass 1 _ 455

1.0 422370 . TK Mass 1-4 _ 567-665
1.0 422373 TK No clinically observable mass

1.0 422374 FA Mass 1 413

1.0 422377 TK Mass 1 : 441

1.0 422380 TK Mass 1 : 735

1.0 422381 PA No clinically observed masses

1.0- 422384 PC . Mass 1 ; 343
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Animal Cause of Mammary Gland Day
Number Death Masses First Observed
1.0 422385 PA No clinically observed masses
1.0 422386 TK No clinically observed masses
1.0 422387. TK Mass 1 343
1.0 422389 TK Mass 1 567
1.0 422390 PA No clinically observed masses
1.0 422393 TK " Mass 1 623
1.0 422398 PA No clinically observed masses
1.0 422399 - Mass 1, 2 511, 553
1.0 422400 TK Mass 1 707 .
1.0 422402 SD No clinically observed masses:
(sacrificed ‘
: : by design?
1.0 422403 TK ' Mass 1 497
1.0 422406 PA Mass 1, 2, 3 315, 329, 413
5.0 422409 PA Masses 1-9 413-511
5.0 422414 TK Mass 1 343
5.0 422416 TK Mass 1. 595
5.0 422419 TK Mass 1 441
5.0 422423 - PA Mass 1 567
. 5.0 422425 AC Mass 1 357
5.0 422427 TK Mass 1 : 567
5.0 422428 Undetermined Masses 1-4 301-553
5.0 422431 TK Mass 1, 2 595, 735
5.0 422435 - : Mass 1, 2 329, 343
5.0 422436 Interim Kill Mass 1 343
’ : (day 369) -
5.0 422439 PA Mass 1 357
5.0 422440 -- Mass 1 399
5.0 422441 TK Masses 1-3 553, 595, 679
5.0 422442 TK Mass 1 511
5.0 422443 PA Mass 1 245
5.0 422444 PC Mass 1, 2 343, 343
5.0 422447 AC Mass 1 - 637
5.0 422448 TK Mass 1 665
5.0 . 422449 PA Masses 1-4 567-651
5.0 422451 TK Mass 1 623
5.0 - 422452 AC Masses 1-6 217-497
5.0 422453 - TK Mass 1 539
5.0 422454 Fibrosarcoma Mass 1 637
‘ (peritoneum) b ;
5.0 422457 - "AC Masses 1-3 301-455
5.0 - 422458 PA Masses 1-4 329~-343
5.0 422459 PA Mass 1, 2 665, 721
5.0 422461 TK Mass 1, 2 357, 539 ‘
5.0 422463 TK Mass 1-3 539, 637, 651
5.0 422464 PA Mass 1 595
5.0 422466 PA Mass 1, 2 553, 581
5.0 422468 TK No clinically observed masses
25.0 422474 PC Mass 1 315
25.0 422475 PA Masses 1-4 +329-357 -

<),



Cause of

- Mammary Gland

. 50.0

Animal Day
Dose . Number Death Masses ~ First Observed
25.0 422476 PA Masses 1, 2, 3 357, 371, 371
25.0 422478 SD Mass 1, 2 315, 315
25.0 422484 PA Masses 1-5 525-707
25.0 422485 TK Mass 1, 2 665, 707
25.0 422486 TK Mass 1 567 :
25.0 422489 FA Mass 1, 2 161, 511
25.0 422491 TK Mass 1, 2 301, 567
25.0 422493 TK ‘Mass 1, 2 581, 595
25.0 422494 TK Mass 1, 2, 3 413, 413, 413
25.0 422496 Uterine Mass 1, 2, 3 385, 385, 385
, tumor : ‘
25.0 422497 AC ‘Mass 1, 2, 3 413, 595, 609
25.0 422498 TK Masses 1-5 , - 385-637
25.0 422501 TK No clinically observed masses
- 25.0 422502 Carcino-  Mass 1 ' 167
'sarcoma :
- 25.0 422507 PA Mass 1 203
25.0 422510 Fibrosarcoma Mass 1, 2, 3 287-603
: (lung) , ‘ o
25.0 422511 TK "Mass 1, 2, 3 315, 581, 721
25.0 422512 SD Mass '1 231
25.0 422513 TK Mass 1. 539
25.0 422516 PA Mass 1, 2, 3 273~-287
25.0 422520 TK - Mass .1, 2 441, 441
25.0 - 422523 PA Mass 1, 2 315, 469
25.0 422524 AC . Clinical data not reported
25.0 422526 PA Mass 1, 2 399, 413
25.0 422527 TK No observable clinical masses
25.0 422530 TK Mass 1, 2, 3 399, 422, 455
50.0 422533 PA No observable clinical masses
50.0 422536 AC Mass 1 413
50.0 422537 FA Masses 1-4 413-686
50.0 422538 PA Mass 1 259
50.0 422539 ~PA Mass 1, 2, 3 371, 371, 693
50.0 422541 TK . Mass 1 399
50.0 422542 SD Mass 1 217
50.0 422543 FA Mass 1 343
- 50.0 422544 TK Mass 1 665
50.0 422545 TK Mass 1 581
50.0 422546 PA Mass 1 623
422548 TK Mass 1 369
50.0 422549 PA Mass 1 329
50.0 422551 PC Mass 1, 2 287, 371
50.0 422558 PA Mass 1 441
50.0 422560 FA Mass 1, 2, 3 595, 581, 609
50.0 422561 TK . "No clinically observed masses
50.0 422562 PA Mass 1 . 343
“50.0 422563 FA Mass 1, 2, 3 315, 371, 595
50.0 422567 TK Mass 1, 2 217, 483
50.0 422568 . TK Mass 1, 2, 3 167, 651, 735

=24~
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, Animal Cause of Mammary Gland Day

Dose Number _ Death Masses, First Observed
50.0 422569 ~ TK No CllﬂlCally observed masses

50.0 422570 TK - ~ Mass 1, 2, 3° 483, 651, 707
50.0 422572 : FA .Mass 1, 2 343, 343 '
50.0 422573 TK Masses 1-5 119-441
. 50.0 422575 TK Mass 1, 2 539, 553

50.0 422576 AC Mass 1, 2, 3 . 301, 497, 511
50.0 422577 - TK Mass 1, 2 273, 609

50.0 422579 PA Mass 1, 2 343, 441

50.0 422581 - PA Mass 1, 2 273, 343 .
50.0 422586 - TK Mass 1, 2, 3 287, 301, 315
50.0 422588 PA Mass 1, 2 245, 245

50.0 422589 PA Mass 1 315

50.0 422590 .= TK Masses 1 - 5 287-315

50.0 -~ 422591 -- Mass 1, 2 511, 539

50.0 422592 TK Mass 1 651

AC = Mammary adenocarcinoma

PA = Pituitary adenoma

FA = Mammary Fibroadenoma

TK = Terminal Kill

'PC = Pituitary carcinoma,

SD = Sacrificed by de51gn

Cause of death unrelated to tumor of concern._
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spontaneous Neoplastic
Lesions in the
cr:cD° BR Rat

)

INTRODUCTION—The data in these tables were gathered from

chronic toxicology studies designed for product registration. All

the studies were performed in the United States, at contract tox-
" icology laboratories or industrial in-house facilities.

COMMON STUDY PARAMETERS

Data from eleven groups of control animals are
presented in Tables 1-9. All studies had the follow-
ing parameters in common:

 they ran for 24 months »

e the diet was Purina 5001 (Rodent Lab Chow)
or 5002 (Certified Rodent Chow)

e rats were housed individually in hanging wire-
mesh cages ' :

¢ lesions tabulated were assumed to be primary
site tumors only

e the in-life completion dates range from 1977
to 1985 ) _

e CD® rats were supplied from Charles River
production facilities at Wilmington, MA,
Portage, MI, or Kingston, NY.

- ENVIRONMENTAL CONDITIONS |

Environmental conditions for studies are rarely
identical even when two studies are run in the
same laboratory. Since these studies were con-
ducted in different laboratories, some variation is
inherent in the data. The room temperature
generally averaged 68 °-72 °F, with only occasional
fluctuations outside this range for short periods of
time. The average relative humidity ranged from
45-$5% . Occasionally this average may have drop-
ped as low as 30% in the winter or risen as high as.
75% in the summer for short periods of time. The:
laboratories maintained a 12-hour light/dark cycle
without twilight. In all cases, the variations
observed were judged not to have affected the out-
come of the studies.




DATA TABLES 1 AND 2

Tables 1 and 2 represent male and female

CD® rats, respectively, and reflect lesion data’

from all organ systems as follows:

NUMBERS EXAMINED

This column was obtained by combining the
total numbers of each tissue examined in the con-
trol groups of eleven studies. Autolysis of tissue
did not exclude samples since some lesions can be
diagnosed despite some autolysis. Tissue numbers
were adjusted only if the summary table indicated

that some were missing or inadequate for evalua- -

tion.

PERCENT

This column represents the mean percent of

tumors found in the total population of tissues ex-
amined. It is carried to the first decimal because in
many cases its value is below 0.5% and would be
rounded off to zero. '

RANGE

The RANGE is the most important information -

provided. It represents the highest and lawest per-

cent of 2 given lesion found in the study groups. '

For example, in the pancreas of female CD® rats,
sight islet c=ll adenomas were found as primary
umors in 853 tissues, giving & mean of 0.9% in
the population. In the 11 control groups
represented, at least one group had nc islet cell
adsnomas (the low value in the RANGE) and at

i2ast one group had as many as 4.0% (the high .

value in the RANGE). The individual study mean
percentages comprising this range were calculated
using the number of tissues examined, just as the
overall percentage was calculated. Some tissues
can pe difficult to find (such as thymus and male
mammary gland) unless an obvious lesion exists.
In these tissues it must be remembered that the in-
dividual group mean percentage can be skewed to
the high side, if the number examined is small.

CRITICAL LESIONS OF SELECTED ORGANS
(Tables 3 - 9) '

In compiling these tables it became obvious that
some lesions were described differently by dif-
ferent pathologists. As an example, the
pheochromocytomas of the rat adrenal gland were
diagnosed in some cases as malignant or benign,
while in other cases they were simply

pheochromocytoma (Not otherwise specified -
NOS). While there is justification for combining

"the (NOS) group with the benign tumors, it was

decided to present a table seaprating the specific
diagnoses by study group. This allows the reader

" to interpret the data according to needs. In the rat,

lesions presented this way include tumors of the
liver, mammary gland, pituitary gland, adrenal
gland, testis and thyroid gland, as well as tym-
phoreticular tumors.

LIVER LESIONS (Table 3)

The liver lesions listed are not necessarily

neoplastic lesions. The nodular hepatocellular
- proliferations summarized were sometimes found

on the neoplastic lesion summary tables and at

other times on the non-neoplastic tables. It was

not the intention of this study to determine
whether lesions were neoplastic, non-neoplastic or

preneoplastic. They are presented here because

they represent a category of lesions that has long
been a point of contention in toxicology. In ad-

dition the data is presented so the distribution ot ,
* diagnoses can be seen in all control groups com-

prising the total. This, along with the ‘N’ values
(number of tissues examined in each - group),
allows the reader to interpret the data according to
need. ‘

LYMPHORETICULAR TUMORS (Table 9)

Tumors of the lymphorericular syvstem are
presented per number of animals “examined.
Although these tumors are frequently found in-
multiple organs, they are counted here only once
per animal. The reader will note that the number
of animals examined in this caiegory is lower than
the number from which other tumor daia were
collected. This is due to the fact that in several
studies the lymphoreticular tumor data were
presented on the summary tables only by organ,
not by animal. If individual animal data were not
available for these studies, the incidence of lym-
phoreticular tumors per animal could not be ob-
tained. Since the diagnoses of the lymphomas
ranged from very specific (malignant lymphoma,
Ivmphocytic) to the more general (lymphoma), the
data have been broken out on a separate table by
study group, where necessary. This allows the
reader to combine groups according to need.

GLOSSARY OF SYNONYMS

The report concludes with a glossary of
synonyms that occurred in the data.

A




CHARLES RIVER CD® RAT, MALE: 24 MONTHS 26

TABLE 1 — Contlnued
SUMMARY OF NEOPLASTIC LESIONS

LOC:ATION & TUMOR # EXAM. # TUMOR PERCENT RANGE

NERYOUS SYSTEM . . :
BRAIN ) 879
glioma (NOS)
astrocytoma
glioblastoma multiforme
meningioma (M)
* schwannoma (M)
NERVES : L ) 747
neurolemmoma (B) !
neuroiemmoma (M) . i
SPECIAL SENSES : .
EYE AND ADNEXA - ’ - 825
neurofibroma o .
. leiomyoma .
tarsal gland adenom
. squamous cell carcinoma, lacrimal duct
adenoma, lacrimal duct
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(M) - malignant
(B) - benign
* . all found in one group
+ --numpber of animals examined
(NOS) - Not otherwise specified

CHARLES RIVER CD® RAT, FEMALE: 24 MONTHS

| TABLE 2 5 ,
SUMMARY OF NEOPLASTIC LESIONS N

LOCATION & TUMOR. o # EXAM. #TUMOR  PERCENT RANGE

HEMATOPOIETIC SYSTEM ) :
LYMPH NODES 835
THYMUS : 667
thymoma i o ’ 7

"SPLEEN : 879

BONE MARROW 877
hemangiosarcoma .

LYMPHORETICULAR TUMORS : §51 +
malignant lymphoma : ’
malignant lymphoma, lymphoeytic
lymphocytic neoplasm (NOS)
lymphoid leukemia
maligrnant lymphoma, histiocytic
histiocytic sarcoma

INTEGUMENTARY SYSTEM ‘

SKIN/SUBCUTIS ) 795
papilloma (NOS) :
squamous cell papilloma

. squamous cell carcinoma
basal cell adenoma
basal cell epithelioma
basal cell carcinoma
trichoepithelioma
keratpacanthoma,
fibroma
fibrosarcoma
neurofibrosarcoma
lipoma
Lemangioma
hemangiopericytoma (M)

MAMMARY GLAND ) 843
adenoma (NOS)
cystadenoma
papillary adenoma
intraductal papilioma
adenocarcinoma (NOS)
ductular adenocarcinoma .
carcinoma (NOS)
fibroma . )
fibroadenoma 287
fibrosarcoma - 1
hemangiopericytoma 1
maminary neoplasia (NOS) : 1
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TABLE 4

EXPANDED TABLE OF MAMMARY TUMORS
IN FEMALE CD® RATS: 24 MONTHS

GROUP
TUMOR o . A B € D E F G
. N= 79 78 85 74 15 9% 90
adenoma (NOS) » 1 5 1 4 2 5 12
adenocarcinoma - 4 11 4 3 15 3
carcinoma (NOS) . : —_ - = - I - -
fibroadenoma 30 25 24 21 18 14 34




Reviewed By: William Dykstra, Ph.D. /‘MM ﬂ/ﬁ' ‘///;?/i4' 3
Section I, Toxicology Branch I - IR3 (H7509C) ‘

Secondary Reviewer: Roger Gardner, Section He ad /%yuﬂ ﬁ%yz¢4&éﬂ‘

Section I, Toxicology Branch I - IRS (H7509C) A : <2

DATA EVALUATION REPORT

Study Type: Mouse oncogenicity - 83-2 'TOX Chem No.: 188C
Accession Number: 247295-298 : MRID No.: N/A

Test Material: Cyanazine, 96.4% purity

Synonyms: Bladex
Study Number: 1493

Sponsor: Shell Chemical Company

Testing Facility: Shell Toxicology Lab (Tunstall)

Title of Report: - A Two-Year Feeding Study of Bladex in Mice.

Author: J.B.M. Gellatly

Report Issued: ' December 1981

Conclusions:

This review supplements the HED review of May 24, 1982 by
W. Dykstra. '

~ The oncogenic potential was negative up to 1000 ppm (HDT),
which exceeded the MTD. - - ’

- The MTD was 250 ppm. At this level, there were significant
(10-23%) decreases in body weight gain ranging up to 14 percent
in males and 23 percent in females during the entire study. Part
of the decreased body weight gain was due to decreased food _
consumption, although the remainder reflects the direct toxicity
of cyanazine. - ,

At 1000 ppm, palatability problems were seen as significant
excess food spillage by both sexes during the entire study.

The NOEL for clinical signs, gross necropsy findings, increased
incidences of histological effects, and clinical pathology ;
results was 25 ppm. '

The NOEL for decreased relative kidney weight to body weight
was 10 ppm. - : .
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The NOEL for systemic toxicity may be 10 ppm (LDT), although
3 to 7 percent body weight gain decreases were observed in females
during most of the study. ‘

_ - The incidence of hemangiosarcoma of the spleen in males was

1/100 (1%), 4/50 (8%)*, 2/50 (4%), 0/50, and 0/50 for the 0, 10,
25, 250, and 1000 ppm groups, respectively. The incidence of
total number of tumor-bearing male mice with hemangiosarcomas was
3, 12*, 4, 2, and 2 percent for the 0, 10, 25, 250, and 10,000 ppm
groups, respectively (*p < 0.05) (see Table 1).

The lack of dose~response, the occurrence of a historical
range for CD-1 male mice in the open literature up to 13.3 percent,
and the lack of increase in this tumor type in treated females
{control females had 2/100) resulted in the conclusion that this
tumor type was not compound-related at the 10 ppm level, although
it was statistically significant (p < 0.05).

Classification: Core-Minimum

Special Review Criteria (40 CFR 154.7): N/A




Materials:

1.

Test Compound - Cyanazine technical (WL 19805); Description:
Broad-spectrum herbicide; Batch No. 8-21-0-0; Purity: 96.4

| percent; Contaminants: List in CBI Appendix.

Test Animals —‘Species: Mouse ; Strain: CD(SPF); Age:
35 days; Weight: Not given; Source: Shell Toxicology
Laboratory. ' '

Study,Design:

1.

Animal Assignment - .Animals were assigned randomly to the
following test groups (no . 1nter1m sacrifice):

o Main Study
Dose in o 24 Months
Test Group - - Diet (ppm) - Male Female

 Control e 0 SN 100 100
Low (LDT) . , : 10 .50 50 .
Mid (MDT) 25 _ 50 50 s
Mid (MDT) 250 : - 50 50 '

High (HDT) - 1000 .50 50

Diet Preparation - Diet was prepared monthly and stored

at room temperature. Samples of treated food were analyzed
for stabi llty and concentration at monthly intervals.

Results - Analyses of diet for stability and concentration
for cyanazine were within + 10 percent of nominal concentra-
tions during the 2-year perlod.' The average diet analyses
for concentrations over the 2-year period were 10.0 + 4.5,
24.8 + 4.3, 240 + 5.2, and 983 + 5.5 ppm (+ is coefficient
of variation). Stability analysis at 0, 14, 21, and 28

days were within 10 percent of nominal values, and showed
that cyanazine was stable in the diet up to 28 days.

Animals received food (Laboratory Animal Diet #12 and Zb)
obtained from Spratt's Patent, Ltd. and water ad libitum.

Statistics ~ The following procedures were utilized in

analyzing the numerical data: p < 0.05 or 0.01 were
significant. - :

Quality assurance was performed and signed by Js B M.

Gellatly.

3pirst week.
Remainder of study.
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C.

Methods and Results~

1.

Observatlons - Animals were inspected dally for signs of
toxicity and mortality. No compound-related clinical signs
were observed in male mice. In female mice, 56 percent of
females at 1000 ppm showed poor condition compared with

26 percent females in controls. The incidence of skin
sores/fur loss was 20 percent in both the 250 and 1000

_ppm female groups in comparison to 10 percent in controls.

The NOEL is 25 ppm for' this finding. There were no other
compound-related clinical signs. The NOEL for cllnlcal

‘'signs is 25 ppm. -

Results - Toxicity

Mortality (survival) - The following table shows percentage
survival after 2 years on study There were no compound-
related effects on survival in treated males and a slight
decrease in the 250 and 1000 females in comparison to
controls which was not statistically significant.

Survival of Male and Female Mice Exgosed
to BLADEX for 2 Years

Percent Surv1val

Treatment (ppm) Males Females
0 , sa 49
10 . - -~ 46 48
25 . . 56 50
250 ' — 54 38%*

1000 * 58 - 42

*Animal number 278 female was fed cdntrol diet from
week 80 and has therefore been excluded from all
tables and statlstlcal analyses.

Body Weight - Animals were weighed weekly for 13 weeks,
then monthly for the remainder of the study.

Results - Statistically significant (p < 0.01) decreases
in body weight gain (10 to 32% from weeks 1 to 105) were
observed in males and females exposed to dietary levels of
25 .(females only), 250, and 1000 ppm throughout the 104-
week study. At 25 ppm in males, significant decreases
were observed at weeks 11, 13, 16, 20, 36, 40, 44, 52 to
76, and at weeks 88, 92, and 104. At 10 ppm, males showed
significant decreases at weeks 44, 60, 72, 90, and 104
(decreases of about 3%). Females at 10 ppm showed

-4~
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significant body weight gain decreases from week 10 onward
to week 104. The decreases in weight gain ranged from 3
to 7 percent. These marginal (less than 10%) effects in
body weight gain at 10 ppm in both sexes. are sufficiently
small to perhaps consider ‘10 ppm as the NOEL for body ,
weight in the study. The table.of body weight data below
shows the terminal differences between groups .

Body Weight Data

Standard

Treatment (bpm) o Deviation
Week 0 10 25 - 250 1000 of a Single
Number ’ - Group Size (N) ‘ Observation ..
N - 54 23 28 27 20 | N
Males 105+ 48.1 45.1 46.6 42.3** 36,3*% 4,64
' N 49 24 25 19 .21 |
- Females 105+ 41.6 36.8%* 40.Q* 34.1%*% 28, 5*%% 5.06

~ *Animal number 278 female was fed control diet from.week 80 and
has therefore been excluded from all tables and statistical
analyses. ' '
+ = Adjusted for initial body weight. ,
*p < 0.05. sSignificance of difference between treatment and
control means. S ' -

**p < 0.0l. significance of difference between treatment and
control means. :

3. Food Consumption and Compound Intake - Consumption was
determined and mean daily diet consumption was calculated.
Efficiency and compound intake were calculated from the
consumption and body weight gain data.

Results - Food Consumption

Food Efficiency: Compound Intake - A reduction in
palatability at the high dose was evidehced as increased
food spillage. Food spillage was higher than control in
males and females at 1000 ppm. S ‘

Statistically significant decreases in food intake by'-
males were observed at 1000 ppm (weeks 1, 3-12, 16, 20,
28-60, 68, 80, 84, and 104), and at 250 ppm (weeks 1,
3-20, 28-60, 68, 80, 84, and 104). At 25 ppm, significant
reductions throughout the study were observed and no
significant reductions were observed at 10 ppm in males.

Statistically significant decreases'in food intake by ,
females were observed at 1000 ppm (weeks 1-7, 36-40, 48-60,

-5
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68, 72, 80, and 88-105), at 250 ppm (weeks 1, 3-7, 36, 40,
48-60, 72, 80, and 88-100). At 25 ppm, significant
reductions were seen (weeks 3-7, 36, 40, 48, and 60).

Food intake at 10 ppm was comparable to controls for most
of the study. ,

The overall food conversion efficiency (FCE) was .
statistically significantly reduced for males and females.
at 250 and 1000 ppm for the duration of the study.

Ophthalmological examinations were not performed.

Blood was collected at 24 months for hematologv and
Clinical analysis from all surviving animals. The
CHECKED (X) parameters were examined.

a. Hematology

X : . : X
X| Hematocrit (HCT)* |71 Tatal plasma protein
X| Hemoglobin (HCB)* ~ . | | (TP)
x| Leukocyte count (WBC)* |X| Leukocyte differential .
X| Erythrocyte count 1 count
| (RBC)* -|X| Mean corpuscular HGB-
| Platelet count* |1 (MCH)
|X| Mean corpuscular HGB
| concentration (MCHC)
|X| Mean corpuscular
|

volume ({MCV)

Results - Statisticallyv significant depressions were seen

in high-dose female mice in hemoglobin (13.30 [control] vs.
12.53 g/100 mL [(high-dosel], mean corpuscular hemoglobin

(17.81 vs. 17.12 pgl, and mean corpuscular hemoglobin
concentration [33.57 vs. 32.02 g/100 mL]). Evaluation of

the prepared blood films of males and females showed at

the high-dose a decrease in the percentage of lymphocytes ,

in both sexes. 1In females, there was an increase in percentage
of monocytes and eosinophils at 250 ppm and an increase

in percentage of neutrophils at 1000 ppm.

In males, there was an increase in the percentage of
monocytes and a decrease in the absolute number of neutro-
phils at 250 ppm. There were no significant differences

. between the total leukocyte counts of treated groups in

comparison to controls for both sexes.

The NOEL for hematological findings is 25 ppm.
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b. Clinical Chemistry
X X
“Electrolytes: “Other:
| Calcium* - | Albumin®*
| Chloride* . ‘ o Blood creatinine®
| | Magnesium* ' | Blood urea nitrogen*.
| Phosphorus* | Cholesterol*
| Potassium* | | Globulins
| Sodium* - X| Glucose*
| Enzymes | Total Bilirubin*
|X| Alkaline phosphatase |Xx] Total Protein*
| Cholinesterase | | Triglycerides
| Creatinine phosphokinase* ’
| | Lactic acid dehydrogenase
|X| Serum alanine aminotransferase (also SGPT)*
X| Serum aspartate aminotransferase (also SGOT)*
Xl Protein electrophore51s

Results -~ Female mice at the high-dose showed a
 statistically significant decrease in glucose (6.16 vs. ;
5.66 mmol/L (control vs. hlgh-dose) and an increase’ 1n

total protein (55.6 vs. 62.

g/L).

Fractibnatién of . the proteins by electrophoresis showed a
decrease in albumin and increase in the beta-globulin
fraction in females at the high dose.

In high-dose males, there was an increase in the alpha-l-
There were no other .compound-related

globulin fraction.

clinical chemistry findings.

chemistry is 250 ppm.

The NOEL for clinical

Urinalysis - Urine was not collected from fasted animals.

Sacrifice and Pathology - All animals that died and that

were sacrificed on schedule were subject to gross pathologlcal
examination and the CHECKED (X) tissues were collected

for histologlcal examination.

X

i - Cardlovasc./Hemat.
Tongue X Aorta*
Salivary glands* |XX| Heart®
Esophagus X Bone marrow?*
Stomach* X Lymph nodes*
Duodenum* X Spleen*
Jejunum* * |X | Thymus*
Ileum* Urogenital .
Cecum* |XX| Kidneys*
Colon* |X | Urinary bladder*

The (XX) organs,

in addition,

-7-
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!

Neurologic
Brain*
Periph. nerve*
Spinal cord

(3 levels)
Pituitary?*
Eyes (optic
| nerve)
Glandular
| Adrenals*

X

X DDe e

%



- X . X X -
‘Digestive system Cardiovasc./Femat.  Neuroldgic
| Pectum* _ |XX| Testes* X Lacrimal gland
XX| Liver* |1X | Epididymides |X | Mammary gland*
X | Gallbladder* - |X | Prostate 1x Parathvroids*
X | Pancreas* [X | Seminal vesicle ' |X | Thyroids*
Respiratory |X | ovaries . . | Other
X | Trachea* |X | Uterus* l Bone*.
X | Lung* |X | Skeletal muscle*
|X | Skin
| ‘All gross 1e51ons
and masses - ‘
Results
a. Organ Weight - Numerical values for unadjusted and

adjusted (terminal body weight) are attached to the
report.

- The following table, presented in the‘report,'shows

the differences among groups. The NOEL for relative
organ weights/body weight is 10 ppm and the LEL is 2%

ppm. At the LEL, there were (adjusted for body welgh&)‘

in males decreased relative kldney weights. In females
the NOEL is 25 ppm and at the LEL of 250 ppm there are
increased relative brain weights (this appeared in
males at 250 ppm, also). Additionally, at 250 ppm
there were decreased relative heart and relative

kidney weights in males at 250 ppm.

Table 6.4. Summary of Statistically Significant-Differences
in Unadjusted, Adjusted (Terminal Body Weight) and
Relative Organ Weights - 2-Year Feeding Study of 0.0
to 1000 ppm BLADEX
Dietary Concentration Males ' ’ Females
{ppm) R 10 " 25 250 1000 0 10 25 250 1000
.Organs
Unadjusted
Brain D ‘D D
Heart D D D D
Liver D D
Testes
Kidneys D D D D D D

D - Decrease of statistical significance.
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. Table 6.4. Summary of Statistically Significant Differences
in Unadjusted, Adjusted (Terminal Body Weight) and
" Relative Organ Weights ~ 2-Year Feeding Study of 0.0
to 1000 ppm BLADEX (cont'd) -
Dietary Concentration Males \ : Females
. (ppm) 0. 10 25 _ 250 1000 0 10 25 250 1000

Adjusted -
(To Terminal Body
Weight)

Brain- : , NCR | NCR | NCR | NCR | NCR
Heart ' D D

Liver - : NCR | NCR | NCR | NCR | NCR
Testes ) S . . P
Kidneys N ' D D D o | b

Adjusted
(To Terminal Body
Weight)

Brain’ , : I I I I
Heart I : ‘ T
Liver . , , T
Testes- : . I g
~ Kidneys . » ' I

Terminal Body Weight : D D . D D p | b

D - Decrease of statistical significance.
I -. Increase of statistical significance.
NCR - No significant change in relationship.

. b. Gross Pathology - There was one compound-related gross
pathologic lesion in female mice (Tables 6.7 [page
1001), 6.8, 6.9, 6.10, 6.11, 6.12; 6.13, and 6.14

{male micel; 6.15, 9.16, 6.17, 6.18, 6.19, 6.20, 6.21

[female. micel).

-

les had an increased incidence of uicerated skin
yrved at necropsy in the 250 and 1000 ppm groups
omparison to controls. The incidence of this

0 ppm, 5/30 (17%) at 250 ppm, and 5/29 (17%) at 1000
ppm. There were no findings of this type at 25 ppm.

c. Microscopic Pathology

1) Non-Neoplastic - The following organs had
increased incidences of non-neoplastic
histopathological lesions. ‘

-9
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Dose (ppm)

No. Examined

Centrilobular
Parenchymal
- Hyper trophy
(Percent)
" Parenchyma,
Atrophy
(Percent)

Dose (ppm) -

Liver
Males Females
0 10 25 250 1000 0 10 25 250 1000
100 S0 50 50 50 100 50 50 49 50
_NOEL = 250 ppm .
LEL = 1000 ppm
12 2 5 6 10
128 4% '10% 12%  20%
| | 39 18 17 28 34
39% 36% 34% 57%  68%
NOEL = 25 ppm
- LEL = 250 ppm

These liver lesions can be considered cyanazine-
related lesions although atrophy is associated
with poor nutrition (females) whereas cellular &
enzyme induction and/or toxicity (males) is >
associated with hypertrophy. -

No. Examined

Diffuse
Cortical
Tubular

dilation
(Percent)

- Diffuse

Cortical

Epithelium
Vacuolation;
(Percent) -

e

100

10
10

‘Kidney
Malgs' Females
10 25 250 1000 O 10 25 250 1000
50 50, 50 50 100 50 50 49 50
'NOEL = 25 ppm ‘
LEL = 250 ppm
2 2 10 15
% 43 4% 20% 30%
5 2 1 5 18
5% 4% 2% 10%  36%
NOEL = 25 ppm
LEL = 250 ppm

These two kidney lesions are considered due
directly to the toxic effect of cyanazine on the
kidney. Both dilation of cortical tubules and
vacuolation of cortical epithelium are serious
toxic effects.

-10-



Dose (ppm)

No. Examihed.

Acute -
Subacute
Myocarditis
(Percent)

Basal
myocardial
" fibrosis

(Percent)

- .Basal _
myocardial
fibrosis

(Percent)

Nonbasal
myocardial
fibrosis

(Percent)

Heart

Females

|
[
(=]

100

- 20
20%

E
L
nn

10 11
20% 22%

250

1000

50

250 ppm

2%

6
12%

: 1000 ppm
1

50

18%

15
30%

14 6 3
148 12%

NOEL
LEL

250

49

11
1 22%

5

25 ppm
250 ppm

These heart lesions in males and” females may
reflect the poor nutritional status of the mice
at 250 and 1000 ppm rather than direct toxic

effects of cyanazine to myocardial tissue.

However, it should be noted that myocardial
effecdts in mice occurred with propazine and

Dose (ppm)

No. Examined

Cortical lipid

depletion

(Percent)

10

-11-

Adrenals

0

1%

6%

NOEL
LEL

Females

250

similar effects occurred in dogs with atrazine.

1000

10%

49

43 14%

25 ppm
250 ppm

50

1000

50

22
443

14
- 28%

18%

Lo



The 1lipid depletion of the adrenals most likely

reflects the poor nutritional status of the 250
and 1000 ppm groups .

Brain
Females
Dose (ppm) 9 10 25 250 1000
No. Examined '~ 100 50 50 50 50
~ Corpora calci-
fication of : : 7
- brain sten 27 11 12 18 14
(Percent) - o 27%  22% - 24% 36% . 28%

Although there is an increased percentage at 250
ppm, the lack of dose response at 1000 ppm leads
to the conclusion that the flndlng at 250 ppm is
not compound—related.

Skin Subcutis

Females
Dose (ppm) 0 10 25 250 1000
‘No. Examined =~ 96 48 ° 47 ‘49 49
Skin, patchy , :
ulceration. 3 0 0 5 6

(Percent) 33 0% 0%  10% 12%

| NOEL = 25 ppm

LEL = 250 ppm

These histopathological lesions are directly due

= to cyana21ne and can be correlated with the gross
) macroscoplc findings and clinical signs of females
in these groups.

-12-
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Bone Marrow

Males Females

Dose (ppm) 0 10 25 250 1000 0 10 25 250 1000
. ‘No. Examined 94 48 49 = 47 49 97 48 48 48 49
Prominent , _
hematopoiesis 18 13 10 6 27 21 12 - 12 19 26
(Percent) 18% 26% 20% 12%  54%  21% 24% 24%  38% 52%

NOEL = 250 ppm . NOEL = 25 ppm

LEL = 1000 ppm LEL = 250 ppm

The increase in hematopoiesis in the bone marrow
of both sexes at 250 and 1000 ppm most probably
reflects the frequently seen compensatory response

of this tissue, which in this case is due to the

2)

poor nutritional status of these groups. )
. B

The overéll NOEL for non-neoplastic lesions is 255'

ppm for both sexes in this study.

Neoplastic

Males and Females - Tables 6.64 through 6.68 -
There was an increased incidence in males of .
hemangiosarcoma of the spleen at 10 and 25 ppm
which was statistically significant at 10 ppm
(p < 0.05). This is shown in Table 6.63 as
presented below:

Incidence of Tumors

: Males Females

|_Dietary Conc. (ppm) 0 ] 10] 251250]1000] 0 | 10] 25]250]1000]
Tumors | Number of Animals Examined |100| 50] 50] 50] 50 }100] 50} 50} 49| 50 |
ijphoreticular T | %
Lymphoblastic lyr? ‘ 51 1] 1]2 3109 | 5| 36| 4 {
Reticulum cell sas 2021 ]2] 3]3|4a]4]3 ‘ 3 %
Stem cell leucemia | 1] 1 % 1] 111 | | {»2 E 1 i
Myeloid leucemia 11111 | 1] 1 H : %
Erythroblastic sarcoma | | | 1} 1 ‘ ‘ | | |

-13-

L4



Incidence of Tumors (cont'd

)

) ' . : Males Females
| Dietary Conc. (ppm) 0 10} 25({250/1000} O 10] 25125011000
Tumors | Number of Animals Examined [100| 50| S50[ 50! S0 (100 50| 50} 49] 50
Spleen - Hemangiosarcoma S 1| 4*| 2 | 1] |
' : ' I~ l 0
Percentages 1%]*8%| 4% O 0 1%] 0 0 0 0

l

|

| |
Spleen - Hemangioendothelioma -
I

Popliteal L.N. - Hemangiosarcoma

*n < 0.05.

Classification:

*5 < 0.05.

This tumor, hemangiosarcoma, has a range of 0 to
1.4 percent according to CR data base for male

CD-1 mice (circa 1985). More recent historical
control data from the Assert Peer Review (SAP.
review) dated March 4, 1987 shows that hemangiomas/
hemangiosarcomas occur spontaneously in male CD-L
mice at upper incidences varying between 3.3 and:i#
13.3 percent. The observed incidences of heman O-
sarcomas in male CD mice in the cyanazine study
are within the range of historical control data

of several laboratories. Additionally, the
occurrence of hemangiosarcoma in males lacks a

a clear dose-response relationship, which cannot

be fully justified by a competing toxicity
explanation. Since no splenic hemangiosarcomas
were identified in males fed dietary concentrations
of 250 and 1000 ppm and no tumors of this type,

of this site, were recorded in any females fed

the test compound, it is concluded that the statis-
tically 51gn1f1cant incidence at 10 ppm is a chance
occurrence and is not compound- -related. Table I
summarizes the occurrence of hemangiosarcomas in
the study. In male mice, the total percentages
were 3, 12*, 4, 2, and 2 for the 0, 10, 25, 250,

agggngoo ppm groups, respectively.

Siﬁxxhrly, the statistically significant increase
iﬁ?lﬁ"ppm is not considered compound -related,

Core-Minimum
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Total Nﬁmber of

Table I

Hemangiosarcomas in Various

Organs in

Cyanazine Mouse Study

Males ‘ Females

Dose (ppm) 9T 10 T 25] 250] 100010 ] 101 25] 250] 1000/
Mo. Examined - T00] 50 | 50| 50] 50 | 100 50[ 501 49 50
Hemangiosarcoma | | | ,“
Liver | 1] 2 ,1 o| o] o] olol11] o " 0|
Uterus 0 01,‘ 0 | 0 0 \ 1 | 0 | 0 " 0 | 1
Lvmph nodes | o 0 0] O | 1 H 0] o0 0 % 0 0 |
Subcutis 0] o0 ‘ 0 \ 1] o \ o“ 10 rt 0 0
Thoracic wall 'k 1] o0 o| o] o k 0ojlo]o]| o 0
spleen L1 4% | 2 | o| o] 1j0j0o] o0 o’
' bose_(ppm) o | 10 | 25| 250| 1000] ©0 | 10| 25| 250| 1008
Total" | | | ' } -
/'Hemangiosdrcomas 3 6 2 | 1 1 2 1 1 o'l 1
Number Examined 100| 50 | 50| 50 50 | 100 56' 50| 49 } 50
Total'percéntage 3 | 12*] & 2 2 2 | 2] 2 ; 0 # 2
*p < 0.05,
. -15-
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W) NON-ACUTE TOX PROFILE FOR: Cyanazine - 3 N

TOX NO. = 188C . ,mmycmm2nmmm&‘*u 400101 CAS REG #: 21725-46-2

, C - REPROD/ . REPROD/
STUDY | SPECIES | YR | GR | SYS NOEL | SYS LOEL | ONCO NOEL |- ONCO LOEL | MAT NOEL | MAT LOEL | DEV NOEL | DEVLOEL | MuTA

Develpmental Tox. W post natal | rat . |85 | M | |- - | | ?maskg | 5markg | 5 morkg | 25 mgrkg |

||40|n||||||||||0||lll||||lltllt!!hlixlnlllxallaain||||||l|l||||l|||lAllil.lillllllllllQ!llu||l|||||l|ll\||llllltll||||l|llll|||||l0|lll|||1||¢ll||!l!|||||l|l||||||ll||l|

Develpmental Tox. w post natal | rat |85 | M | | | A ] | ?2maskg | 5 mg/kg | 7 maskg | 5 markg |

Developmental Toxicity Study | rabbit | 82 ] _ H | ] _ | |-1 mgrkg 1 2markg. | 1 maskg | 2 mgrkg |

'||n|||||||||||||l|llncltlllllotitncl\lll|l1lt||cit':||ll|||0l|lnl|ll|||0||xx||||0|||ll|llll||lxl||ll||0||c||l|n|||||l|l|l|||t|ll|!tﬁllll|||||||||||0ll||||||l

Developmental Toxicity Study | rabbit | 86 | M | | | | | 2 mgrkg | 96 markg | 573 mgskg | 955 maskg |
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Feeding/oncogenic-2 year | mice |81 |M | ? ] 10 ppm | > 1000 ppm | I A | ] |
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Feeding-1 year . | dog | 86 | M | 25 ppm | 100 ppm | | - ] | | |

o L L R R R

zrammmamn-n:ﬂoaomoao aberr. | human L | 87 | A | : ] . I ] | N | , | . | -

z:ﬂmmm: gene mutation TK locus | L5178Y/ | 86 | A~ | | . | | . |- | | | )
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AzCnmmm:_n -unscheduled DNA synt | rat hep | "2 | A | A . | | . . |. | , | |+
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FILE LAST PRINTED: '02/08/91 o

TOXCHEM NO. 188C- m-Hn»-n:~0wo.o.Amns<—mam:ov-m-nﬂmmum:.~-<fumam:ou,m-smn:<pvﬂouwozmnam,m . .

CITATION

U P Sl Sy SO e L e R R R R R R R L R R R R R ittt il

83-1(a) and 83-2(a)
Feeding/oncogenic-2 year
Species: rat

Tunstall Labs Am:mpm:av
1970

83-1(a) and 83-2(b)
Feeding/oncogenic-2 year
Species: mice
Sittingbourne Res. Center
SBGR 81.171; 12/81

83-1(a) and 83-2(a)
Feeding/oncogenic-2 year
Species: rat
Simpson, BJ, & Dix
TLGR.0018.73; 7/73

83-1(a) and 83-2(a)
Feeding/oncogenic-2 year
Species: rat

Tunstall Labs (England)
TLGR0O063.70; 1970

83-1(b)

Feeding-2 year

Species: dog

Tunstall Labs Am:mpmsnv
1970

83-1(b)
Feeding-1 year
Species: dog

Hazleton Lab America
6160-104; 12/30/86

-MATERIAL

Bladex

Bladex nmns,wmaoz 8-21-0-
0

Bladex (DW 3418) Batch No
. FC 5097 97% pure

Bladex (DW 3418) Batch No

. FC 5097 97% pure

Bladex

Cyanazine

- ACCESSION/ -

‘MRID NO.

247295
247298

251954
251955
251956

251949
251950
251951
251952
251953

40081901
40229001

RESULTS

= 25 ppm (body wt. reduction).

Systemic NOEL = 12 ppm; Systemic LEL
12, 25, 50 ppm.

Oncogenic NOEL > 50 ppm (HDT). Doses tested =

Carcinogenic NOEL > 1000 ppm (HDT). Systemic NOEL <= 10 ppm (LDT)
(decreased body weight -- both sexes). Doses tested = 0, do. 25, 1000
ppm CD strain. . -

Levels tested in Carworth Farm E. strain -- O, 3 and 25 ppm.

-- inadequate data.

Oncogenic NOEL -- inadequate data; Systemic NOEL

Levels tested in Carworth Farm E strain -0, 6, 12, 25 and 50 ppm.

m<mnms_n NOEL = 50 ppm; Systemic LEL = aoo.vﬁa (reduced mﬂo:nr rates

and liver weights in females).

Systemic NOEL = 25 ppm. Syst. LEL = 100 ppm based on reduced body wt. &

body wt. gains, etevated platelet counts, reduced levels of total protein

albumin & calcium in males and females. There was a slight, not stat.

sig. decr. in spleen wts & incr. in liver wts in females, & incr. in

liver wts & decr. in testes wts in-males. No gross or microscopic finding

related to treatment were noted. Levels tested: 0, 10, 25, 100 & 200
ppm mixed in the diet of beagles.

(%
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TOXCHEM NO.

CITATION

83-3(a)

Developmental .Toxicity Study
Species: - rat

West Hollow Res. Center
61230; 12/81%

83-3(a)

Developmental Toxicity Study
Species: rat

Research Triangte Inst.
317-2564;-5/16/83

83-3(a)

Developmental Toxicity wn:a<
Species: rat

Argus Research Labs
612-002pP; 11/28/84

83-3(a)

Develpmental Tox. W post natal
. Species: rat

Argus Research Labs

619-002; 4/18/85

MATERIAL

Bladex tech

Bladex tech (98.5%)

Bladex tech

Bladex tech

u. ..mo

NZ<HNOZRMZHPB PROTECTION AGENCY

-OFFICE OF, PESTICIDES/HED/SACB

aﬂaVum

188C- N-HHa-n:—oﬂo-o-Amn=<_mam:ov-m-nq*mumJ.m-<Fumamzou-m-amﬁ:<_nwovmo:¢~1*.m

ONELINERS

FILE LAST PRINTED: ~02/08/91 K

. ACCESSION/

MRID NO.

- 070584
071285

072838
071738

256693
256694
256695
256696

257867

- the Argus Res."®

RESULTS

Teratogenic NOEL = 10 mg/kg/day; Teratogenic LEL = 25 mg/kg/day
elevated incidence of anophthalmia & a_oﬁournvm—s_mv Maternal NOEL =
2.5 mg/kg; Maternal LEL = 10 mg/kg (reduction in body weight).
Fetotoxic NOEL => 25 mg/kg (HDT). Addendum to report. Doses tested =
0, 1.0, 2.5, 10.0, 25.0 mg/kg -- Fischer 344 strain. ;

Teratogenic NOEL => 30 mg/kg/day (HDT). Maternal NOEL = 3.0 mg/kg/day;
Maternal LEL = 30 sm\xm\am< (HDT). Fetotoxic NOEL => 30 mg/kg/day

(HDT). Levels tested = 3 and 30 mg/kg/day by gavage in SD-CD rats.
Reclassified as wcnv_mam:nmw< data due to a_mvmﬂ_n< in findings with
study (#619-002P).

Dose-range finding study: Maternal NOEL < 10 mg/kg/day (LDT) for both
Sprague-Dawley and Fischer-344 rats. Fetotoxic and teratogenic NOEL

not determined due to inadequate data available.-Dose tested: 0, 10, 50,
100, 150 and 200 mg/kg/day. ’

Dose levels: 0, 5, 25 & 75 mg/kg/day in Fischer-344 rats by gavage.

C-section data: Developmental toxicity NOEL < 5 mg/kg/day (LDT);

Teratogenic NOEL = 5 mg/kg/day.

Post-natal data: Developmental toxicity NOEL

Teratogenic NOEL = 5 mg/kg/day.

Combined C-section and postnatal: Maternal NOEL < 5 mg/kg/day (decreased
body cut and dose related increases in clinical manifestations).

Developmental Toxic NOEL < 5 mg/kg/day (Significant alteration in

skeletal variations). Teratogenic NOEL = 5 mg/kg/day; Teratogenic LEL

25 mg/kg/day (abnormal development of the diaphragm; anophthalmia/

microphthalmia).

= 5 mg/kg/day (LDT);
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TOXCHEM NO. .188C- m.HH».n:poﬂo-o-amn=<—msm:ov-m-nﬂmm~m=.~.<,umsmzmu-m.amn:<_vwoumo=mnw¢~m

CITATION

83-3(a) :

Develpmental Tox. w post natal
Species: rat

Argus Research Labs

6109-002; 4/85

83-3(b)

Developmental Toxicity Study
Species: rabbit

18T

8530-11112

83-3(b)

Developmental Toxicity Study
Species: rabbit
“IBT

J238; 2/78

83-3(b)

Developmental qox_n_n< wn:a<
Species: rabbit

Sittingbourne Res. Center
221/81; 11/82

83- wAcv

Developmental 4ox_o_n< Study
Species: rabbit

Wil Research Lab

93002; 2/86 .

U.8.

MATERIAL

- Bladex tech

Bladex tech

Bladex tech

Bladex tech (98%)

Bladex 4L (43% ai by wt.)

ENVIRONMENTAL PROTECTION AGENCY

OFFICE OF PESTICIDES/HED/SACB

Juauun

ACCESSION/
MRID NO.

257867

241970

071382

261601

ONELINERS

FILE LAST PRINTED:  02/08/91 .

. - RESULTS

Dose levels: 0, 5, 25 and 75 mg/kg/day in Fischer-344 rats by gavage.

C-section data: Developmental toxicity NOEL < 5 mg/kg/day (LDT);

Teratogenic NOEL = 5 mg/kg/day.

Post-natal .data: Developmental toxicity NOEL

Teratogenic NOEL = 5 mg/kg/day.

Combined C-section and Post-natal data: Maternal NOEL < 5 mg/kg/day
(decreased body cut and dose related increases in clinical manifestatio

). Developmental Toxic NOEL <m 5 mg/kg/day (significant alterations

in skeletal variations). Teratogenic NOEL = 5 mg/kg/day; Teratogenic

LEL = 25 mg/kg/day (abnormal development of the diaphragm); anophthalmia

/microphthalmia). The 75 mg/kg/day exhibited cleft palate, mxm:nmu:m_<..

and dilated brain ventricles.

= 5 mg/kg/day (LDT);

187 Invalid. Clement >mm0nmmnmmp.no:nﬂmnn No. 68-01-5824; 10/7/81.

IBT Invalid

Teratogenic NOEL => 4 mg/kg/day )HDT). Maternal NOEL = 1 mg/kg (LDT);
Maternal LEL = 2 mg/kg (anorexia, decreased body wt.). Fetotoxic NOEL =
1 mg/kg (LDT); Fetotoxic LEL = 2 mg/kg (increased # post implantation
losses, decreased # live fetuses/dam, slight decrease in body weight).
NOTE: At 4 mg/kg -- significant increase in # dead fetuses/dam and
increased incidence of anomalies i.e. domed head in 4 fetuses ( 2

litters). Doses tested: 0, 1.0,.-2.0, 4.0 mg/kg New Nom—mza white
strain. . .

Maternal NOEL < 0.2 ml/kg (LDT). Developmental Toxicity NOEL > 0.2
ml/kg (LDT; increased skeletal variations). Dose levels: 0.2, 0.6, 1.2,
and 2.0 ml/kg (approximately 105, 310, 620 and 1050 mg/kg) dermally to
New Zealand rabbits from days 6-18 of gestation.
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TOXCHEM NO. 188C- m-Hna.ns_oﬂo.o-Amn=<—msm:ov-m-awmem:-~-<_uoam:ou-~.amn:<~uwovmo:mnvmFo

CITATION

83-3¢(b)

Developmental Toxicity mnca<
" Species: rabbit

Wil Research Lab

93002A; 2/86

83- -3(b)
Developmental qox_n_n< m":a<
Species: rabbit

Wil Research Lab

93003; WRC RIC-451; 6/20/86

83-4

Reproduction-3 generation
Species: rat

Hine Lab

1969

83-4

Reproduction-2 generation
Species: rat

Wil Research Lab

WIL 93001; 8/12/87
82-1(a)

Feeding-13 week

Species: rat

82-1¢a)

Feeding-13 week

Species: rat

Tunstall Labs (England)
1968

82-2
Dermal-3 week
Species: rabbit

Stanford Research Inst.
868-19; 5/5/70

a.m.

MATERIAL

Bladex 4L (43% ai by wt.)-

Bladex 4L (43% ai)

Bladex

Bladex Tech. 100% a.i.

Bladex

Bladex DW4385 (metabolite

XIi1)

Bladex SD-15418

ENVIRONMENTAL PROTECTION AGENCY

OFFICE OF, PESTICIDES/HED/SACB

TOX

. ACCESSION/
MRID NO.

261601

263813

403600-01

257868

.NOEL > 80 ppm (HDT). Doses tested =

Reproductive toxicity NOEL =

ONELINERS

FILE LAST PRINTED: 02/08/91 -

RESULTS

PILOT STUDY: Maternal NOEL and developmental NOEL not established
(single dose used, inadequate number of dams, and no concurrent
control group). oomm levels: 0.2 mi/kg (approx. 105 mg/kg) amﬂamp—<
to New Zealand rabbits from days 6-18 of gestation.

Maternal NOEL < 96 mg/kg (LDT: dermal irr.), decreased body wt. gain). .
Developmental Tox. NOEL = 573 mg/kg; Developmental Tox. LEL = 955 mg/kg

.(HDT; increased incidences of delayed ossification); A/D ratio: less
‘than 1.

Dose levels: 0, 0.2, 0.6, 1.2 and 2.0 mt/kg (0, 96, 286, 573,
and 955 mg/kg) by dermal exposure in New Zealand rabbits.

0, 3.9, 27, 80 ppm Long m<m:w strain

3.8 mgskg/day Reprod. LOEL = 11.2 mg/kg/day
(based on 75 ppm to mother). Parental (systemic) tox. LEL = 1.8 \xm\am<
(based on average intake) (LDT). Doses: 0, 25, 75, 150 & 250 ppm in
Sprague-Dawley strain. ’

NOEL > 10000 ppm (HDT)

= mqo ppm - (HDT; :o:-ammmsmﬂmnw<m.

Systemic NOEL = 200 ppm; SYstemic LEL
0, 12.5, 50, 200, 800 ppm --

liver cell reaction). Doses tested =
Carworth fFarm E strain.

Findings of hyperkeratosis and acanthosis occurred in both control
and treated animals and may be related to the vehicle used.

=
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U.S. ENVIRONMENTAL PROTECTION AGENCY ‘ PAGE 5
OFFICE OF m.mm.—..HOHUmm\mmv\mwnw
.H.ON ONELINERS .
TOXCHEM NO. 188C- m.HHumnrFOso.o.nmﬁs<~msm:ovuwlnqmmNm:-m.x_umam:oa-N,amn=<—vﬂnvmozmn1m—m . FILE LAST PRINTED:  02/08/91 -
ACCESSION/ . , _ TOX  COREGRADE/
CITATION ] ) MATERTAL MRID NO. i RESULTS CAT DOCUMENT#
. 82-4 . ,wpmamx tech ‘ ) IBT Invalid. Clement Associates. Contract No. 68-01-5824. 2/12/81. Minimum

Inhatation-3 month dust . | Accepted by EPA 2/24/81. ) 000814
Species: rat -1 : : : : Invalid
1BT ’ . - : . 001533
8562-08627; 7/29/76 _ . :
84-2(a) . Bladex tech. (96%) 403047-03] Although as negative for inducing reversions in salmonella strains e , Unacceptable
Mutagenic-Ames ) .| exposed up to 5000 ug/plate, procedural and reporting deficiencies exist. 007893
Species: salmonella )
Haskell Lab - A : ) ’ .
258-87; 5/7/87 . :
84-2(b) Bladex Negative : « 000814
Mutagenic-bone amﬂwo: cells co . :
Species:
84-2(b) . Bladex tech. 96% 40304705 | Negative for inducing aberrations: in human peripheral lymphocytes | Acceptable
Mutagenic-chromosome aberr. ) ) _exposed in vitro to cytotoxic levels (250-350 ug/ml). 007893
Species: human lymphocytes - . ;
Haskell Lab
328-87; 6/18/87
84-4 Bladex Negative ) ‘ 000814
Mutagenic- aoa_:m:n lethal test . : :
Species: . mice
84-4 Bladex , . Negative " | ooos14
Mutagenic- host med. ' : i o - :
Species: ) [ :
84-4 o Bladex tech (% not 00165051 | Positive for induced mutation at the thymidine kinase locus in mouse -Acceptable
Mutagen-gene mutation TK locus| stated) - ) lymphoma cells treated to the limit of solubility (1000, 1600 ug/mi). - | 007893
Species: L5178Y/TK Mamm cells : . : . .
West Hollow Res. Center
61282; 8/12/86 , .
84-4 Bladex tech. 96% 403047-02| Positive for unscheduted DNA synthesis in rat hepatocyte n:-a:wmm at Acceptable
Mutagenic- c:mn:macpma DNA synt - 50 uM and above. 007893 i
Species: rat hepatocyte , : . .
Haskell Lab
HLR 347-87

EpE



TOXCHEM NO. 188C- m.HHa.nzﬁoﬂo-o-ﬁmnr<_mamsov-m.nﬁmm~m3-~-<Pumaﬁ:ou.~-3mn=<_11oumo=¢nﬂm_o

CITATION

84-4

Mutagenic- A:nvxav
Species: . CHO cells
Haskell Lab

747-86; 1/7/87

85-2

Dermal absorption
Species: rat

Research Triangle Inst.
RT1/3134701F; 12/84

85-2

Dermal mcmoﬂvndoz.
Species: rat

Research Triangle Inst.
WRC RIR 427; 2/86

Peer Review
Species:
6/19/87

81-1 .
Acute oral LD50
Species: rat

81-1

Acute oral rcmo
Species: rat
IBT. - .
8530-9471; 11/12/76
81-1
Acute oral LD50
Species: ' rat
Wil Research Lab
1104-77; 12/23/77

81-1

Acute oral LD50
Species: rat
Stiltmeadow Inc.
3552-84; 4/3/85

U.S.

MATERIAL

Bladex tech 96%

Bladex-C14 wr

Bladex-C14

Cyanazine

Bladex nmnr:wnm_

Bladex 53.4 %
Atrazine 25.3 % WP 2: a ‘comb.

Bladex 28.7 %
)nwmmmzm 13.6 %

Bladex 43 %

.ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF, PESTICIDES/HED/SACB

EO%

ACCESSION/
MRID NO.

40304704

256324

261602

240858

257667

ONELINERS

FILE r>wq PRINTED:  02/08/9% .

RESULTS

Negative for inducing gene mutation in repeat assays treated up to
cytotoxic Limits (1.4 mM).

A

Study unacceptable due to excessive loss of material.

omﬂam—.mcmoﬂvnm@: is minimal, reaching a max. of 2% of the applied dose.

Developmental toxicity - Peer review response to SAP's issues related to
toxic endpoints.

rcmo 334 sm\xm.
LD50 = umo (266-465) mg/kg (M & F). LD 40 = 480 (348-662) mg/kg
(M). LD50 = 270 (201-363) mg/kg (F). Hypoactivity, salivation,

rhinitis, lacrimation, diarrhea and hypothermia. Doses tested:
118.5, 177.8, 266.7, 400, 600, 900, 1350, and 2025 mg/kg, SD strain.

LDS0 = 0.33 Ao.mm-o.»wV.ap\xm (M). LD 50 = 0.28 ml/kg (F).
discharge from eyes, depression and labored respiration. comom
tested: 0, 0.1, 0.3, 1.0, 3.0, 5.0 and 10.0 ml/kg. SD strain.

=516 (445.2-601.7) Female. LD50 = 913 (472-1766.2) Male.
1000, 2000, and 5050 mg/kg.

LD50
Doses tested--500,
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CITATION

U.S. ENVIRONMENTAL PROTECTION AGENCY
'OFFICE OF, PESTICIDES/HED/SACB

MATERIAL

TOX

ACCESSION/
. MRID NO.

ONELINERS

FILE LAST PRINTED:

RESULTS

02/08/91 .
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81-1

Acute oral LD50
Species: rat
Stillmeadow Inc.
3192-83; 2/8/84

81-2

Acute Dermal LD50
Species: rabbit
81-2

Acute Dermal LD50
Species: rabbit -
IBT

8530-9471; 11/12/76
81-2

Acute Dermal LD50
Species: rabbit

Wil Research Lab
1106-77; 12/19/77

81-2
Acute Dermat LD50
Species: rabbit

Stillmeadow Inc.
3553-84; 1/15/85

81-2
Acute Dermal LD50
Species: rabbit

Stillmeadow inc.
3199-84; 2/8/84

81-3

Acute ‘inhalation LCS50
Species: rat

1BT .
8562-08628; 5/4/76

2,4-Chloro-6-(ethylamino)-s-
triazin-2-yl-amino-2-methyl-
propionitrile 17.18%; Mono-
sodium acid methanearsonate
37.80%

Bladex technical

Bladex 53.4 %

Atrazine 25.3 %  2:1 comb.

Bladex 28.7 %
Atrazine 13.6 %

Bladex 43 %

Bladex 17.18 %
Monsodium acid methanearsonate
37.8% - : :

Bladex technical

253332

253332

240858

257667

1DS0 > 1960 Mgskg ( only dose tested).

LD50 (M) = 507 maskg. LDSO (F) = 477 mg/kg. LDSO (comb.) = 494 mg/kg.

LD50 > 2000 mg/kg.

LD50 > 2000 mg/kg ( only dose tested). No deaths; mild edema,

_very slight erythema. New Zeland White strain.

1/ 3 died, slight to

moderate erythemia and slight edema-24 hour exp. NZW strain.

LDS0 > 2020 mg/kg (only dose tested)

LD50 > 2010 mg/kg.

LCS0 > 2.46 mg/L/1 hr. ( Only dose tested).
and salivation. Charles River strain.

Ptosis, hyperactivity

2

Guideline
006472

Minimum
000816
Minimum

000815

Minimum

000812

Guidel ine
006252

Guideline
006472

Minimum
000814



U.S. ENVIRONMENTAL UNOHMOBHOZ,#QMZON PAGE 8

OFFICE OF, PESTICIDES/HED/SACB
TOX ONELINERS

TOXCHEM NO. 188C- 2- [[4-Chloro-6-(ethylamino)-s-triazin-2-yllamino]-2-methylpropionitrile m_Wm LAST PRINTED:  02/08/91 -
" ACCESSION/ - g . TOX  COREGRADE/
CITATION - . MATERIAL MRID NO. RESULTS ' CAT DOCUMENT#
81-3 Bladex 80 WP LC50 > 4.9 mg/L. No deaths.. 3 Minimum
Acute inhalation LC50 000816
Species: rat
81-3 . Bladex 53.4 % LC50 > 2.25 mg/L/4 hrs. Ptosis, salivation, lacrimation: no deaths 3 Minimum
Acute inhalation LC50 Atrazine 25. 3 ¥ 2:1 comb. Chartes River strain. . 000815
Species: Rat . )
IBT .
8562-9472; 11/12/76
81-3 Bladex 97 % 252504 LC50 > 809 Mg/L . 4 Guideline
Acute inhalation LC50 006135
Species: rat i
West Hollow Res. Center .
61230; 8/29/83 .
81-3 Bladex 43 % 257667 Gravimetrical ly measured concentration -2.94 mg/L. Analytic measure 3 Guideline
Acute inhalation LC50 2.82 mg/L. LC50.> 2.82 mg/L. 006252 -
Species: rat - .
Stilimeadow Inc.
3557-84; 3/21/85
81-3 Bladex 17.18 % 253332 LCS0 > 3.0 ma/L. 3 Guideline
Acute inhalation LC50 . Mono.sodium methanerasonate 006472
Species: rat 37.8 %
Stillmeadow Inc. .
3195-83; 3/23/84
81-3 . ) Bladex tech..a.i. % N/A 001376-61| LCS50 (M&F) > 809 mg/m3 analytical conc.. The purity of the test article 3 Supplementary
Acute inhalation LC50 . was not provided. 007953
Species: rat’ - - ;
West Hollow Res. Center ~
61230; 1/20/83 - . . i
81-4 o Bladex 53.4 % Reversible corneal opacity before 7 days. Draize scores in unwashed 2 | Minimum
Primary eye irritation Atrazine 25.3' % 2:1 comb. eyes at 1, 24, 48 and 72 hours = 32.3, 27.4, 19.7 and 10/110. 000815
wmwn,mm" rabbit . Dose tested: 100 mg- New Zeland White strain.
8530-9471; 11/12/76
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TOXCHEM NO. 188C- N-HHa-n:—Oqo.m.Amns<—mam:ov-m.nvmmsﬂa.m.<—uuam:ou-m-aonr<_vnovmo=mnawnm . FILE LAST PRINTED: 02/08/91 . >

. : . ACCESSION/ . , . TOX COREGRADE/
CITATION ,. . MATERIAL , MRID NO. - . ) RESULTS : CAT DOCUMENT#
81-4 Bladex 28.7 % . 240858 Erythema and swelling. No ovmnmn<h All eyes normal by day 4. Dose 3 Minimum
Primary eye irritation " Atrazine 13.6 % : tested: 0.1 ml-New Zeland White strain. 000812

Species: rabbit :
Wil Research Lab :
1104-77; 12/23/77 A ‘ , .

81-4 | Bladex 43 % , | 257667 Irritation cleared by 7 days. i - : . 13 | Guideline
Primary eye irritation ’ o : : . ’ .. 006252
Species: rabbit . - :

Stillmeadow Inc.
3554-84; 1/23/85 . : : .

81-4 L ‘ Bladex 17.18 % 24 hours: 2/6 iris irritation (SC.5). 6/6 and 2/3 redness(SC.1) " Guideline
Primary eye irritation Mono sodiun methanearsonate 6/6 and 1/3 chemosis (SC.1+2)/ 2/6 discharge (SC.1) 72 hours . 006472
Species: rabbit 37.8 % : clear except 1/3.

Stillmeadow Inc. .
3193-83; 2/18/84 ) ) : .

81-5 Bladex 53.4 % : . PIS = 1.0/8.0 at 24 hours. Erythema cleared by 72 hours. Dose 4 Minimum
Primary dermal irritation -Atrazine - 25.3 % 2:1 comb. tested: 500 mg- New Zeland White strain. . ) 000815
Species: rabbit -

18T

8530-9471; 11/12/76

81-5 ‘Bladex 28.7 % 240858 PIS = 0.42/8.0. Very slight erythema and edema. Clear in all but 4 Minimum

Primary dermal irritation Atrazine 13.6 % o 176 intact sites by 72 hours. Dose tested: 0.5ml-NZW strain. 000812
Species: rabbit , . .

Wil Research Lab

1104-77; 12/23/77

81-5 - | Bladex 43 % ’ 257667 Maximum irritation score = 0.3. 4 Guideline
Primary dermal irritation 006552
Species: rabbit S ) . )
Stillmeadow Inc. - ‘ ) .
3555-84; 1/22/85 : : . :

81-6 ,,. o Bladex 53.4 % : Negative ( no irritation after induction and challenge Lommmv. . | Minimum
cmqam. sensitization Atrazine 25.3 ¥ 2:1 comb. Dose tested: 9 induction doses + 2 challenge doses. Materiat 000815
wmwn_nm" guinea pig tested as 10 % aqueous suspension.

8530-9471; 11/12/76
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FILE LAST PRINTED:  02/08/91 ,

TOXCHEM NO. 188C- ~.HHa.nr—owo.o-ﬂmas<—maﬁsov.m.nnmmNm:.m-<—umam:ou-m-aon:<—vﬂou¢o:wn1m~m .

CITATION

81-6

Dermal sensitization
Species: guinea pig
Wil Research Lab
1104-77; 3/23/78

81-6
Dermal sensitization
Species: guinea pig

Stillmeadow Inc.
3556-84; 2/26/85°

MATERIAL

Bladex 28.7 %
Atrazine 13.6 %

Bladex 43 %

ACCESSION/
MRID NO.

240858

257667

RESULTS

Erythema and edema observed after the first sensitizing dose.
Dosing: 1 ml once/week fo three weeks-challenge dose after 2 week
rest period. Hartley albino strain, males and females.

Non-sensitizer.

PAGE 10

- TOX COREGRADE/

CAT . DOCUMENT#

Supplementary
000812

Guidel ine
006252

17
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TOXCHEM NO. 188C- 2- [[4-Chloro-6-(ethylamino)-s-triazin-2-yllamino] -2-methytpropionitrile FILE LAST PRINTED: = 02/08/91 . K
- 'ACCESSION/ . : S TOX  COREGRADE/
CITATION MATERIAL . MRID NO. ‘RESULTS . CAT DOCUMENT#
81-6 Bladex 28.7 % 240858 ma<n=m5w and edema observed after the first sensitizing dose. . mcnn_maoannn<

Dermal sensitization
Species: guinea pig
Wil Research Lab
1104-77; 3/23/78

81-6

Dermal sensitization
Species: guinea pig
Stilimeadow Inc.
3556-84; 2/26/85

‘Atrazine 13.6 %

Bladex 43 x

Dosing: 1 ml once/week fo three weeks-challenge dose after 2 week : 000812
rest period. Hartley albino strain, males and females.

257667 Non-sensitizer. _ ' ) Guideline
. v 006252 -




