cagswer; 1€

CA . . .
e M 00T E

bt : EPA: 68~-D8~0565
DYNAMAC No. 1-16
October 18, 1988

STMAZINE - Qualitative Risk Assessment from a Rat Two Year
oral Chrcnic Toxicity and Oncogenicity Study

Caswell No. 740

APPROVED BY:

Robert J. Weir, Fh.D. Signature: Mu«,o{ MM:‘&)

Department Manager ‘
Dynamac Corporation Date: Kﬂz& 70 (985




008041

PEVITWED BY:
L ,

Karen J. Maher Signature: Hanem \-JthmLﬁ
Principal Reviewer ,
Dyramac Corporation Date: lo- 18- <% .

<
Brion T. Cook Signature: @hiﬁbal-créh~
Independent Reviewer
Dynamac Corporation Date: (D ’/g ‘8?

AFPROVED BY:

]
I. Cecil Felkner, Ph.D. signature:zéggkwdjiéﬁéééggcg;</

Technical Quality Reviewer
Dynamac Corporation Date: 10-/9~ §%

C. J. Nelson Signature: Ciﬂé%Z4£Z;51~J
Science Support Section
EPa ) Date: /é/é{%//Q’/’

By
e e TRLQUEST,Ph DS, Chites ———Signature: —pi A Opsgt
Science Support Secticon J
Era pate: 10 [o5 /58
7 T &

Rizhard Levy, M.P.H. Signature: / f—
Semior Scientist, Bicstatistics : <
EPA ' ‘ Date: [/0-21-3B%




.

SUMMARY:
Simazine technical was fed to male and female Sprague-Dawley

rats at doses of 0, 10, 100, or 1000 ppm in a 104 week chrenic
roxicity/oncogenicity study. .

For female rats, there was a statistically significant
inerease in mortality with increasing doses of Simazine and
=ortality was significantly increased in both the 100 and 1C00
cpn dose groups conpared to thie controls.

The incidence c¢f mammary aland carcinomas and cormbined
adenomas and carcinomas had a significant dose-related trend.
vhe incidence of mampary dgland carcinomas was significantly
increased conmpared to the ccntrols at the 100 and the 100C ppn
groups; the combined adenomas and carcinomas was significantly
increased compared to the controls for the 1000 ppm group.

The pituitary gland tumors were considered fatal (reference
page 1460 of the Ciba-Geigy report, attached), all three tunmor
greoups (adenomas, carvrcinonas, and combined adencmas and
carcinomas) shcwed significant dose-related trends. The incidence
of pituitary adencmas and combined tumors was significantly
increased ccmpared to controls at the 100 and 1000 ppm groups;
the incidence of carcinomas was significant at the 100 ppm group
cnly.

There was a significant dcse-related trend for kidney tuttule
adenomas.

For male rats, there was a statistically significant
decrease in mortality with increasing doses of Simazine and
—ortality was significantly decreased in the 1000 ppm ¢Toup
compared to the controls. ‘

There were no significant dose-related trends for liver
adenomas, carcinomas, and combined adenomas and carcinomas. The
incicdence of liver carcinomas in the 100 ppm Ggroup Wwas
significantly increased compared to the controls. The incidence
of combined liver adenomas and carcinomas was significantly
increased compared to the controls in the 1000 ppm group. There
~ere no significant dcse-related trends or pair-wise differences
£or thyroid C-cell adenomas, carcinomas, and ccmbined adenomas
and carcincmas.

There was a significant dose-related trend for kidney tibule

carcinomas and combined adenomas and carcinomas. There were no
significant pair-wise differences for ary of the kidney tubule
tunors.

4

3




D

4

’

-

CCE
BACKGROUND:!

simazine technical was fed to male and famale Sprague-Dawley
rats at doses of 0, 10, 100, or 1000 ppnm in a 104 week chronic
toxicity/carcinogenicity study. approximately 10 animals in each
cex were sacrificed after 52 weeks cf continuous dosing in each
dose group. only 9 animals were sacrificed in the male 10 ppn
dose group and in the female 100 and 1000 ppn dose groups. This
was due to deaths on study which occurred before the scheduled
sacrificed since the anirals to be sacrificed were selected prior
to the beginning of the study. Also ten animals from the 1000 ppn
group are not included in this analysis. These animals were
dosed for 52 weeks and then maintained for 52 additional weeks on
an untreated (control) diet. They were designated as a recovery
group. A supplementary table of the results from these animals
and their assigned controls was prepared (attachment 1). There
were only 2 kidney tumors in the males, one adenoma in the
control group and one carcinoma in the 1000 ppm group. In the
ferales, there were 4 mammary gland adenomas in the controcls and
2 in the 1000 ppm group. Tlrere was 1 mammary gland carcincma in
the controls and 4 inc the 1000 ppm group. There were no
pituitary gland carcinonas in either group but there were 9
adencnas in both groups.

The study was conducted by Ciba-Geigy Corporation,
Yharmaceutics Division, Sunmit, NJ for the Ciba-Geligy
Cerporation. The TOX Chemical No. is 740, the MRID No. is

1

406144-05, .and_the Study No..is 2-011-09. . Data was _extracted

from a final report dated april 12, 1988. Test anircals were

assigned randomly to the fellowing dose groups:
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Teble 4. Experimenta. Design for Rat Chronic/Carcincgenicity Study

o0se Phase Total Mumber Time of Sacrifice Lesst Number of
(ppm) 52 Weeks Drse Weeks
Male Female Male female
zemtrol Chronic ¢ 10 10 10 10 s2
10 1 - $T » 52-wk recovery
26 20 1C<
Carcincgenicity 50 50 184
3 Chronic ¢ 10 10 10e 10 52
20 20 104
Carcinogenic’ty 50 50 104
20 Chronic ¢ 10 10 10 10e s2
20 20 194
.. Carcinogenicity 50 30 e Toe
"I73 Chrenic ¢ 13 10 10 10s £<
bR ] 1o €2 « S2-wk recovery
r3e] 230 LT
Carvcincgenicity 50 50 . 104

2 Only 9 snimais were sctusily sacrificec in these dose groups.
= These '0 snimals were excluced from arslysis.
z The chronic animals wers also used for hematoiogy, biochemisiry, and wrinalysis.
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SURVIY NALYSIS:

In female rats, a statistically significant increasing trend
in mortality was ctserved with increasing dcses of Simazine (p =
0.0036). Mortality was significantly increased in the 160 ppn
and the 1000 ppm dose jrcup compared to the controls (p = 0.0058
and p = 0.0006 respectively). (Table 2).

In rale rats, a statistically significant decreasing trend
in mortality was ctserved with increasing dcses of Simazine (p =
0.0016). Mortality was significantly decreased in the 1C00 ppn
dcse group cempared to the controls (p = 0.0077) (Table 3) .

Tests for mertality were made using the Thomas, Breslow, and
Gart procedure. The earlier deaths occurred in the mid and high
dcse greoups and the ¥/W test gives more weight to earlier deaths.
Hence, all mor%ality test reported are the generalized K/W test.
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TABLE 2. SIMAZINE, SPRAGUE-CAVLEY RAT Study--FEWALE Mortality Ratese snd Genersifzed K/W Test Results

wEEKS
SCSE(PPR) 1-26 27-52 528 £3-78 75-106s TOTAL
0.000 cs%0 1/9C 10710 13/79 36766 £3/80°
(0) €Yy - (16) ($™) (4-1-3]
12.000 c/80 2,80 10718 18/68 27758 &7/
(C3 2y (26) (34) 87)
100.000 1/80 g/79 979 18/62 26744 §3/71ve
1) 10 29 $13) 75)
10C0.000 ¢80 5780 /9 21766 31745 57/71%*
53] ) 32y (89) 80

TABLE 3. SIMAZINE, SPRACUE-DAWLEY RAT Stucty--mMALE Mortality Ratese snd Cenerslited K/¥ Test Results

b e e s e e e R »-wyf E-.‘-s- m - i —— S . -
CCSE(PPN)Y *-26 7-52 5 $3-78 ?9-126s T5TAL
2.8 ol g2 P A 1C/3G 12/78 34766 (-7 100
(3 23 (15) (523 (6)
10.000 /80 1/80 $/9 8/70 38762 &7/
(0> (1 (1 (61 (868)
13C.C00 0788 c/83 10710 6/70 313564 39/70
(€3] (9 (9 (52 (56)
T2CC.C0C0 L7280 2/80 13/10 6/70 22784 R8/TCe
(43} (0) 9 (3%) (403

wember of snimals that Sied during the interval/Number of snimsls alive at the peginning cf the
c,Tervel .

) Fer ce~?

Final sacrifice occurred at week 106,

i~ter'm sacrifice was conducted at 52 weesxs.

Time intervals were selected fcr disp.ay purposes onty. Significsnce of trend denoted atr fon° "~
Significance cf cair-wise comparison with control cencted at Qose tevelt. * denctes p « 2.05 anc
** demctes p > $.01
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Due to the presence of mortality differences in both sexes
of rats, the Peto rprevalence test was used for incidental tumor
rates to test for increasing incidence with increasing dose
levels and for pair-wise differences between controls and treated
rats. If the  Peto Erevalence method reduces to too few
intervals then the Cochran-Armitage method is used to test for
trends and the Fisher's exact test to test for pair-wise
differences. If the tumers are considered fatal, the Thomas,
Breslow, and Gart procedure is used to analyze for trends and
pair-wise differences. '

In the female rats, M. Ccpley suggested that the mnmamnary
gland adenomas and fibroadenomas be analyzed together as benign
tumors, since about 50% cf the rats with fibroadenomas also had
carcinomas. There were no significant pair-wise ccmparisons or a

trend noted. There was a significant dose-related trend for
mammary gland carcinomas and for combined manmrary gland
adenomas/fibroadencras and carcinomas '(p < 0.0001). The

incidence of mammary gland carcinomas in the 100 ppm and 1000 ppn
dose groups were significantly increased (p = 0.03%2 and p <
0.0001, respectively) compared to the controls. The incidence of
cormbined mammary gland adenomas/fibrcadenomas and carcinomas in
the 1000 ppm dose group was significantly increased (p < €.0001)
compared to the controls (Table 4).

There was a significant dcse-related trend for kidney tubule

adenczas (p = 0.0042) by the Cochran-Armitage trend test (Table
5). The Cochran-Armitage trend test was used since the Peto
prevalence prccedure reduced to one interval. There were no
significant pair-wise differences found using the Fisher's exact
test for pair-wise differences. ‘

A fatal tumor analysis was performed on female rat pituitary
gland tumors (reference page 1460 of the Ciba-Geigy report,
attached) and the ceneralized K/W analysis test results reported.
There was a significant dose-related trend for pituitary gland
adencmas only, carcinomas, and combined adenomas and carcinomas
(p = 0.0033, p = C.0010, and p = 0.0005 respectively) (Table 6).
The incidence of pituitary gland adenomas in the 100 ppn and the
1000 ppm dose group was significantly increased (p = 0.0206 and p
= 0.0030 respectively)- The incidence of pituitary gland
carciromas was significantly different from the controls in the
10C6 ppm dose group (p = €.0153). The 100 pp= and 1000 ppm deose
group of combined pituitary adenomas and carcinomas was
sicnificantly different from the controls (p = 0.0251 and p =
0.0005 respectively).

From an exacination of the Kaplan-Meier survival curves
(ccpies available), the pituitary adenoma/carcinoma lesions
appear 4 to 15 weeks earlier in the 100 ppm and 1000 ppm dose

8
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groups than they do in the 10 ppm dose or control groups. The
incidence of the mid and high group remain higher than the other
two groups until near the end of the study.

In the male rats, there were no dose-related trends for
liver adenomas, carcinomas, or combined 1liver adenomas and
carcinomas by the Cochran-Armitage trend test (Table 7). The
incidence of 1liver «carcinomas in the ' 100 ppm group was
significantly increased (p = 0.0494) compared to the controls by
the Fisher exact test. The incidence of combined liver adenonas
and carcinomas in the 1000 ppm group was significantly increased
(p = 0.0449) compared to the controls. The Cochran-Armitage
trend test and the Fisher's exact test were used because only one
interval was calculated using the Peto prevalence test. For the
liver carcinomas, animals that died before 52 weeks were excluded
frem analysis, although the first carcinoma appears at week S9.
It was assumed that 52 weeks was an adequate time period for
liver tumors to appear.

There were no significant pair-wise differences or dcse-
related trends for thyroid C-cell adenomas, carcinomas cor
combined thyroid C-cell adenomas and carcinomas (Table 8).

There was a significant dose-related trend for kidney

tubule carcinomas and combined kidney tubule adenomas and
e CREC E ROMA S PO 0332 —and p- =-0.0056, respectively) (Table 9}. -

There were no significant pair-wise differences hetween treated

groups and the controls for xidney adenomas, carcinozas cr

conkined adencmas and carcincomas. Analysis of kidrey tukbule

adenoma  was cone with the Cochran-Armitage trend test and

Fisher's exact test since the Peto prevalence procedure resulted
in only cne interval.
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table 4. SIMAZIME SPRACUE-DAWLEY RAY Study-- Ffemale Mammary Gland Tumor Ratese ond Peto Frevaience Tes:

Results
COSE(PPM) 0.000 10.000 1£0.000 10060.000
Ade~oma
fib~cadenoms 23/89 20/78a 1N 21/7s
(26) (26) 1% 28)
px 0.0689 p= 0.302 p» 0.177 pr 0.123
Carzinoma 16/89 13/80 20/75b £0/78
(18 (16) 27 (5%
pe 0.000%°* o= 0.4740 ps 0.0392* p< 0.0001**
Acermoms
Carcinome 39/89 33/82 s 61778
(bk) (41) (4) (78)
gc 0.0003°*" ps 0.4064 pe 0.2229 pe 0.0001s¢

a first Adenoms observed at 48 weeks in dose 1C ppm and the first fibroadencns observed at 52 weeks -
zcse 0, 10, and 100C ppm.
1 first cprcinoma observed at 42 weeks in dose 100 pom,

-

rab.e 5. SIMAZINE SPRAGUE-DAWLEY RAT Study-- Semale Kidney Tubule Tumor Ratese end Co:ﬁr-n-tr-:t.ge Tre~2
Test and Fisher's Exsct Test

LOSE (PPM) 0.000 10.000 100.000 1£06.000
sce-cma 0/74 0762 0754 2/55¢
(0.0) €0.0) 0.0y (3.6)

pe 0.0042°% o= 1.0000 p= 1.0000 pe 0.1799

< Sfirst Adenoma observed at 71 weeks in dose 10C0 ppm. Wo carcinorss were cnded.
. ~umber of tumor bearing animais/Number of animals at risk (excluding animsis that died befare the
-mservation of the first tumor or snimsl not examined).
) Fer cent

xote: Significance of trend cerotec at Control. Significance of pair-wise compariscn with cont-z:
denoted at Dose level. * denotes p < 0.05 and ** denotes p < 0.0}

g




TABLE 6. SIMA2INE, SPRAGUE-DAWLEY RAT Study--FEMaLS Pituitsry Glend Tumor Retese, Fatal Tumor Analysis a-c
cenerslized K/V Test Results

DOSE(PPNM) 0.000 10.0C0 100.000 1000.C00
Adencua 73/8% 57,80 43/77 a 61/79
(82.0) (71.2) (81.2) £77.2>
ps 0,0033°* ps 0.9944 px 3.0204* p= 0.0030°°
tarcincma 1773 3761 0/52 6/53 b
€1.4) {&.9) {0.0) (11.3)
ps 0.001C°** p= 0.2351 o 0.4545 ps 0.0153*
Adencma
Carcinoms 74,89 60780 63/77 67/79
(83.1) (75.0) (81.8) (84.3)
px 0.000S5*° p= 0.8351 ps 0.0251* £=0,0005°*

- ——— A UMOE T DT TUMOF BEAT TR RATRETE7NURLER 6f afimale st risk (excluding animsls that cied te‘zve
the first Tumor ¢r sn:mals not examined).

2 Per cent

2 First Adennma observed st 35 weeks in dose 100 ppm.
-3 Fi~st Carcinciaa observed at 72 weeks in dose 1000 ppm.
HWote: Significance of trend denoted at Cortrol. Significance of pafr-wise comparison with controy

cdenoted at Dose level, . ® demotes p < C.05 and "7 denotes p » 0.01

1
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Tabte 7. SiMAZINE SFRAGUE-DALLEY RAT Study-- Male Liver Tumor Rates+s and Cochran-Armizage Trend Test
anc fismer's Exsct Test Results
SOSEET ) ©.000 10.000 100.003 1000.000
Agemz~e 1788 2/7%a 0/80 3/80
(L (2.5) (0.0 3.8
== 2.082¢4 pz 0.4&5%4 pe 0.5238 ps 0.27%2
Carc-ec=a cs8s 2/79 47800 3780
(0.0) (2.5) €5.0) (3.5
=a D.2169 p» 0.2223 px 0.04L94° ps 0.10%8
Ade~o=8
Carg-~zwa 1/88 /79 «/80 6/88
(1.1 (5.1) (5.0) (7.5
=2 3.06&3 p* ©.1519 px 0.1554 ps 0.C4eP"
e < S A TR FEEEFVEd BT 5S¢ wetks in Cos€ L g, T o T T
o] T--3% Ta-ginzma cbservegd 3t §7 weexs in gdoss 30 pom,
- w_mmer 54 s mcr Hopring 2nimacs/Number cf a3~ mals at risk (exsluding animals ths? grew Lefive €2 weecs
3™ —A.3 "ot zxaminey). )
hote Soen t~end gencted at Torme-oi, Significence of parr-wige CLrDATILIN W' TR

Level,

* senotes f < 2,05 and ** cenotes p < 7,01

TomiT

?,.‘L
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Table 8. SIMAZINE SPRAGUE-DAWLEY RAT Study-- Male Thyroid C-Cell Tumor Ratese and Peto Prevalence Test

Results
DOSE(PPM) 0.00C 10.000 100.000 ROQQ.OOO
Acdenoms 2752 7/52a 5/51 £/58
(&) 13 (103 £10)
p= 0.315% p= 0.0606 p= 0.1082 p: D.08B70
Carcinoma 2734 1731 1/36 3/45b
(&) 3) (&3] (7
p= 0.1762 ps 0.1082 p= 0.2881 p= 0.4183
Adenoma
Carcinoma &£/52 8752 6/51 9/58
(8) 15 (12) 16)
ps 0.1924 p= 0.1965 pr 0.2261 p= 0.1505

" TFTFst Adenoms observed at 89 weeks in dose 10 ppm.

First Carcincma cbserved at 102 weeks in dose 10600 ppm.

+ Number of tumor bearing animals/Number of animals et risk (excluding amimals that died befc-e the
observation of the first tumor or snimais

( ) Per cent

Note: significance of trend denoted at Control.

dencted st Cose level.

not examined).

* denotes p < 0.05 and ** denotes p < (.31

13

Significance of peir-wise comparison with contrso!

oteng
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Table 9. SIMAZINE SPRAGUE-DAWLEY RAT Study-- Male Kidney Tubule Tumor Ratess ond Peto Prevsience Test
Pesuits
DCSE(FPM) 0.000 10.000 100.000 1000.000
Adencma 0/51 0r46 0748 1/57s
(D) () [§:}) (73]
p= 0.0543 p= 1.0000C p= 1.0000 p= 0.5278
Carcinoma 1766 0/62 0/64 2/650
2y 03 ‘ 0 3
px -0.0332" ps 0.166C px 0.1821 p= 0.2091
Adenoma
Carcinoma 1766 0/62 0/64 3/65
2y <0 ) (53}
p= 0.0C56°* px 0.1610 p= 0.1721 p= 0.1087

a First Adenmoms observed st 92 weeks in dose 1C20 ppm.
fFirst Ca~cinoma observed at 78 weeks in dose “000 ppm

L+

[ The p vaiues for Adenomas were calculsted using the Cochran-Armitsge Trend Test and Figsher's Exact Tes:,
since the Peto Frevalence method collapsed tc one interval.

- Number of tumor besring snimals/Kumber of snimals st risk (excluding enimals that cied before the
onservation of the first tumor or snimals not exsmined).

{ ) Per cent

Note: signiticance of trend denoted at Gont-cl. Significsnce of pair-wise comparsson with centrel
cenoted at Ccse level. * denotes p < 5.0% snd *° denctes p < 0.G1
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ATTACHMENT 1. SIMAZINE Ferale Rat Tumor Rates in rats fed 1000 ppn I

52 weeks and then allowed a 52-week recovery period
compared to their matching control Grougrs.

Tunor ' Dose (ppm) 0 1000 ) 1000

Marmmars Gland: FTEMALES YALES
Adencma and/or 4/10 2/10
Fibrcadenoma
Carcincrma 1/30 4/10
A3encna/Fibroadenoma/ 5/10 6/10
Ccarcinoma Combined

Pituitary:
Adenoma only 9/10 $/10
Carcincna 0/20 0/10
Adencma and/or 9/10 g9/10
Carcincma

idne utuleg:

aZencnas 0/10 - 62;6 M“S;idﬂuvw MZ}f&
Carcincza 1/310 >/10
Adencna and/or 1/10C /10
Carcincza

jver:
Adencnma only 0/10 0/10
Zarcinc3a 0/10 /10
2denoma and/or ‘0/10 £/10
Zarcinoma

Thvrcid C-Cell:
Xdencnras 0/12 /10
Carcincma c/190 0/10
s3encnma and/cr G/10 0/10

CTarclncma

16
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SIMAZINE Female Rat Tumor Rates:
Dose
0 10 100 1000
Mammary Gland
Adenoma only 1/90 0/80 1/80 2/80
Fibroadenoma only 21/90 18/80 10/80 19/80
Adenoma and/or
fibroadencra only 23/90 20/80 11/80 21/80
Carcinoma 16/90 13/80 20/80 40/80
Adenoma/Fibroadencna/
: Carcinoma 39/90 33/80 31/80 61/80
Pituitary
. Adenoma only __ . 73/90  57/80 63/79 __ 61/80
Carcinoma 1/90 3/80 0/79 6§/80
Adenoma and /or
Carcinoma 74/90 €0/80 63/79 57/80
i Kidney Tubules
Adenomas 0/90 ©/80 0/8C 2/80
17 <
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C el Pot:

JRAPH 1, SINAZ:NE, SPRAGUE-DAWLEY RAT Study, Kapian-meier Survivgl Curve for ferale Ma=rery Gla
Aaencma:, Iibrandenomts, and/or Carcinomas
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