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SIMAZINFE

2. Toxicology.Summary

Sirazine is one of the class of s~triazine compounds which
are herbicides. It is a selective herbicide used for the ccntrol
of the majoritv of the annual grasses and broadleaf weeds in 2
variety of crops including corn, cherries, peaches, grapes,
apples, and sod grass production, to list a few. Simazine when
used at higher rates, becomes a nonselective herticide

for weed control in industrial areas,

Simazine technical is a fairly nontoxic (oral Toxicity

Category. IV) chemical with.an oral.LDgg of greater than 3--o/%a-in

rats. Dermally, the chemical is in Toxicity Category III wi=zh

the dermal LDgp in rabbits of grcater than 2 g/kg bwt.

There was minor toxicity following a 4 hour exposure to
Simazine dust via the inhalation route with nominal exposures of
14.7 mg/L(actual exposure concentraticn cf 1.71 mg/L). The zoxicizvw

category was III and the LCgg » 1.71 mg/L.

Technical Simazine was only slightly irritaeting followirg a
4-hour dermal exposure in rabbits with a primary irritaticn =zcore
(PIS) of 7.2 which placed the chemical in Toxicity Category I7.



GUred

Tecnnical Simazine, when tested for eye irritation potential
in rabbits produced a slight redness within 1 hour which
totally resolved by 24 hours. The technical product is
in Toxicity Category IV as a minimal irritant to the eyes.
However, Simazine 80W prcduced moderate irritation by 72 hours
whnich resolved by day 7 of observation, The 80W
formulation is a Toxicity Category III chemical.

Der~al sensitization studies, using albino male guinea
rics challenged with technical Simazine, indicated no evidence
for sensitization at the application sites.

Subchronic oral exposure to Spraque-Dawley rats for 13
weeks to Simazine in the diet caused reductions in weight gain

and a reduced production of red blood cells,

Following a 13 week oral exposure, dogs had the same tvpe of
weicht g2in depression ncted in tie 1l3week rat study. The ex-~
cosure in the diet was also associated with a reduced serum
albumin and increased globulins in male dogs after 390 days of
exposure.

A 2l-dey subacute/subchronic dermal toxicity study in
raccits :ndicated that tcxic effects were acsent from exposures
3t up to 1000 mg/kg/day (HDT).

No <Zata are available on the subchronic inhalztion toxicity

~f Zimazire,
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A recent 2-year rat study using Simazine in
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used s:gnificant reductions in hematologic parareters (REC,
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Hgb, Hct) and reduvced body weight gains. A NOEL for systemic
toxicity was determined to be 10 ppm (0.52 mg/kg/day in females)
with an LEL = 100 ppnr (5.34 mé/kg bwt/day in ferales). Increased
incidences of mammary tumors were seen in female rats when
compared to historical and concurrent centrols.

A 2-year chronic feeding study in the rouse using Simazine
in the feed studied 60 animals per sex at each dosage., The 1loss
of body weight gain and reduction in hematologic parameters are
seen at 1700 prm (approximately 143 mg/kg/dav). Thesg are
consistent with effects seen in other species. A NOEL for these
effects was established at 40 ppm (appreximately 4.7 mg/kg/day);
The LFL was 1000 ppm (142 mg/kg/day). No tumorigenic respcnse

was noted fcllowing the ingestion of Simazire for 2 years.

e v T e S B T o -
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The oncoéenic poteﬁtial of simazine was recently reviewed
by the Health Effects Division Peer Review Committee. The
Committee cocncluded from the data submitted Zor review that
the weight of the evidence supported a classification of C ocncoger
with a 01~ cuantitative risk evaluation of tne chemical.

A l-vear study in dcgs fed simazine in the diet showeu

losses in zcdy weight gain at the ¥DT (1250 zpm). An LEL <2 149

—

opm (2.5 mc/%g twt) was established for reduced red btlood cell
parameters including Het, Hgb, and RBC. A NZEL was determined to

te N.76 mg/xg day (20 ppm).

3 rat teratology study using cavage dos:ing Z1d not provide
evidence =-ZI =2 teratologic effect. The LEL iz 200 =g/kg and :s
zased on - -2 fetotoxic end point of delaved cssification. The

-
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NOEL is 30 mg/kg. Maternal toxicity was noted at the 300 and 600
ma/ka dosage levels.

A teratology study in the rabbit using Simazine at doses as
high as 200 mg/kg administered by gavage did not provide evidence
of teratogenicity in the test animals. A significant increase in
skeletal variations (not considered terata)was noted cnly at the
maternally toxic dose of 200 mc/kg (HDT). The NOEL for fetcioxic
effects 1ncluding reduced fetal weights was 75 mg/kg bwt, a
maternally toxic dose.

A 3-generation reprcducticon study in rats using Simazine
in the diet did not provide evidence of significant reprcductive
effects from Simazine exposure.

oo e e e e Eor@placement study is"in "progress. 77

A Salronella (Ames Assay) was considered acceptatcle ani
neaative bty the Agency. Though several other mutagenicity studies
have been submitted, technical difficulties have crevented tneir
acceptance as adequate, Additional studies are required by %he
Agency.

Pat retabolism studies using l14C-labeled Simazine s .ow -hat

Fimazine is preferentially excreted by the urinary route when low

)
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]

es are used,

n

lic-pesidues (2-12%) may remain in test animals. Zince
Fimazine rinds to hemoglcbin in rodents, studies in snner
mar~alian zpecies are recuired oy the Agency.

Cermzal!l absorption studies indicate that »ver a 2i-hzur

-

~ericqd of -ime less than 1 percent 2f an ap: B
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actually absorbed. However, from 10 to 2C percent of the lowest
dose was potentially absorbable since it was not dislodged by
washing with soap and water.

Plant metabolites have not been completely enumerated
in some of the older pesticide submissions. If the complete
metabolite profiles indicate that some of these metaboliites
are not formed 1n mammalian species, further tcxizologizal

studies may bte regquired,
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B. Toxicoloay Prcocfile

8l-Series - Acute Tcxicity and Irritation Studies

21-1 - Acute Oral

Pata exist to indicate that an acute oral LDgqg for

technical Simazine in rats exceeds S0U2 mg/ka (MRIC No.GG133837).
The Toxicity Category for the chemical based on these data is IV.
Althouah No further studies are reauirad, additional

data concerning the purity of the test material are required

for evaluation.

a data czar.

" This reauirement remains

i R o i e A e, o S AT

71~2 - Acute LCermal

Tata are available on the acute ZJermal LOgn of technical
grade Sirazine (MRID No, 0014889%)., Ratcits were not killegd
when exrcsed to single doses of 2 g/kc. This value places the
test raterial into Toxicity Category I7I. Altheough additiznal

studies are not reaquired, this remains a Jdata mcag until further

Py~
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identification with regard to purity is and evaluated.

“1-2 - Acute Inhalation

everal studies have keen suhmin+=2i which :ndicate 217°f

in attaining high concentraticns £ -ecrnical T:.rnazine test
mat2r:.3l In inhalation test chamrerz, The hinhezt dcse teziad
-F-
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(MRID 00148899) was adeguate to show that the 4-hour exposure LCgp

was greater than 1,71 mé/L by actual concentraticns. Further
data on the purity of the test material are reguired but the
studies enable technical Simazine tc be labeled as a Texicity
Category III chemical.

Although further studies are not required this remazins a
data cap until fucther information on the purity cf the active

iraredient is provided co the Agency.

Pl1-4 - Primary Eye Irritaticn

Data are available to indicate that technic2l Zi—-az:ine is
e e eGP Y @ gl ight -drritent ~to the eyes with a Texivry Titesory of IV
{*210 Mo. 00148900).
Further studies ave not reguired to evaluaz=2 2y2 irritatizn,
hut this remains a data gap until the purity of =he act.ve

ingredient {(ai) used in the stucy is submitted and reviewed.

21~5 =~ Primary Dermal Irritation

Data are available which show that technical <rade ZTimazine

maz low dermal irritative cotential (MPRID No. C1132371). Ratk:its

1 . - .o < v . -
ly a gcrimary irritatizsn

were exposed for 4 hours and exhibited on

n
)
[

ccre (PIS) of 0.2 indicating very slight irrit

nd that technical grade Sivazine i3 i Texiciss I:s:-zre IV £2r

[\

fermal irritatior effects.
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Further studies are nct renuirad to evalyz-z 3

s thiz remains a data gag unt:l furz-er Zdata ~Tinimr-:1-- zhe




purity of the test
81-6 Dermal

material is submitted and evaluated.
Sensitization

Pata
technical

(MRID No. €0142902).

However,

have been submitted tc the agency that

1]

Simazine probably has a very low sensitizing potential

further infcrmration

to rere fully evaluate the study.

This

21-7

i a “data aqap.

- Acute Telaved Neurotcxicity

data have

teen

carning tne ac

affects of Ziwazine. This test i3 resulraed cnly for compounds or !
m~ot3nolites =hat are chelinesterase 1raicit2es,  Ji1=asine 17 7ot
such a caericzls therefors; 5 3TN IR o,
22 feriez - Subchrernic Teo4inng

22-1 = 30-T3v Feedin~n ~ %rdartk

A Z-weax< ‘30-day) feedinn scolv In ToriTue=Taw.3y UL I ITee:
losane ¢ °, 277, I°70 2¢ 4007 parsc oceoer cullo >n (.Y faprrox-
imataly Y, 17, A0, o 277 ma MRS cl T.mariae 1monhe e
(MEIT Ve, T7122269.  The study :zas 1T snicals per sex in Lon
“egt oand cernrol o group Wittt o exrersurs t:otien oznd water onoar 2a
Libizam basis. ETxarinaticng incl rded w215kt f7ed intzke,
mlans schemizery, urinalyzicc, 17 cemznolcoc IECArTUTZNIGTRS.,
Trsaer weiahtI oware Zeterrinaed nt rT3z ol tsvaolociTal aevaliaviooo
1n znudy tercinznicn snrs na e

Tedrte Sz ~mave zod R *‘ SCToiaclT .3 TezeEt

uggest that

has heen reqgquestaed

(SR

neur-roxidc
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at dosages ot 200 ppm and above. A no-observed-zffect level
(NOFL) was not established at the lowest dose tested, 200 ppm-
The lowest—-effect level (LEL) in the study is 200 ppm (the lowest
dose tested) based on reduction in erythrccyte counts and elewated
cholesterol.

Although a NOEL was not established for the study and
the study is core~ supplementary, further testing in a subchronic
rodent studv is not required because there is a core-minimum -

2~year rat feeding study that supercedes these results.

~ 82-1 - 90-Day Feeding - Nonrodent

An acceptable subchronic study (MRIC No. 00146655) using four

dogs of each sex in four groups exposed the test animals to 0,

(¥}

200, 2000 cr 4C00 ppm (approximately 0, , 30, or 100 rg/kg Ewt)

—

of Simazine in the diet and water on an a4 libitum basis for =
days. Observations for appearance, mortality, and signs of
toxicity were reported daily. Hematological and clinical chemistry
determinakions were recorded after 44 and 92 days of exposure.
Histological evaluation of a full range cf tissues was made or

the animals.

Body weight losses were more severe in the females than :n
males at the mid and high doses. Feed ccnsumption was reduced in
both sexes at the mid and high doses by c¢reater than 20 perce-t
from contrcls, A NOEL was 200 ppmr (5 mg/kg/bwt/day) ir the d.=t.
The LEL of 2000 ppm was based cn reduced serum albumin levels and

increasad serum qglobulin values as well &s decre:gpd bedy welizhts

15

/3
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No further subchronic nonrodent studies are reguired.

8§2-2 = Subchronic Dermal (21-Day)

There are sufficient data to evaluate toxicity from a core-
quideline 21 day dermal exposure to albino rabbits (MRID No.
anN0S767). Four test groups each containing 10 rabbits/sex were
dermally exposed to 0, 10, 100 or 1000 mg/kg technical ¢rade
Timazine for 6 hours for 5 days a week for 3 weeks. Preshaved
skin on the back was exposed to test material slightly moistened
with saline and imperviously wrapped. The exposures prcduced no
systeric toxicity as evidenced by normal serum chemistry or
hematological determinaticns.

i e mlcerative dermatitis was rarely observed (3/80). The NCZL
was established at qgreater than 1000 mg/kg/bwt (HLCT).

Additional subchronic dermal exrposure studies zre rot

reguired.

82-~3 - Subchronic Dermal (90-Dav)

Mo data are available on the 90-day subchronic der—al toxicity
-2 Zimazine. A study is noct reguired for the zresent uze
~attern,

22-4 - Subchronic Inhalation (90-Dav)

No data are available on tie 9C~day subchronic inhalation

Loxicity of Simazine. A z=udy is not regquired fcr -ne Zresen:

'y

-10-



82-5 - Subchronic Neurotox.city

No data are available on the 90-day subchronic neurotoxicity
of Simazine. Since an acute neurotoxicity study is not required
and simazine is not a cholinasterase inhibitor, further delayed

neurotoxicity studies on Simazine are nct reguired.

83 Series = Chronic and Long-Term Studies

82-1 - Chronic Toxicity - Podent

Adequate data are available in a 2-year chronic feeding
study in the Sprague-Dawley strain of rat, exposed to test doses
of 0, 10, 100, or 1000 ppm of Simazine in the diet calculated
to be. 0, 0.41, 4.17, 45.77 and.0, 0.52,--3.34, 63+ ag/kg bwt 1n
males and females respectively (MRID Ne. 497614405). Each dcse
aroup contained 593 animals per sex and an addizional 30 animalsz/
sex/group for various clinical examinations., There was signif:cant
body weight reductions at the highest doses. Hematological
indices such as Hct, Hgb, and RBC were r=duced in females at 1290
ppm (S.3 ma/kg) and higher. Reduced blccd nlucose levels were
noted in females at 5.34 and 63.1 mg/kg.

The data are sufficient to establisa a NIEZL of 0.52 mg/kKg
and an LFL of 5.3 mg/kg for the study based crn tody weight gain
depression, decreased serum glucose levels and hematoloqical

changes (reduced Hct, Hgb, RBC) in females rats. The study is

i

classified as Minimum for chronic toxici=z-.

A repeat study is not reguired.

-11-
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83-1 = Chronic Toxicity - Nonrodent

A l-year dog study completed in 1988 is considered

to decermine chronic toxicity due to technical Simazine

40614402).
Four animals/sex/dose were

1

and 1250 pprm for 1}

0,

ferales, resnectively,

=

chances were noted with an LEL

in females.

Hematolcqay,

fed diets containing 0,

100 ppm (3.6 m=mg/kg)

907240

adequate

{MRID No.

20, 100,

year which results in approximate doses of
2.68, 3.4, and 43 mg/kg/day fcor males and similar Ievelg for

parameters and tcdy weight

established

A NOEL was determined as 20 ppm or 0.76 mg/kg/day.

Toxicity was reported in males at the hichest dcse tested

as Zecreased body weight gain, ard hematological changes.

Vo further ch

reguirements.

23~-2 = Oncogenicity Study - “ouse - Second Spec

»
-

ronic toxicity studies are needed for registrat:icn

23

Jata are considered adequate

texicitv/oncogenicity study in mi

stuév used CD-1 mice fed technicazal
0, <7, 1000, or 4000 ppm which ec:
mc/%xz Jay fcor males and 0, 6.2, 2
ferales. The study showed toxic:
above characterized by the loss =
red zlocd cell counts. Necplast:
~hner:1zal were absent. The LEL w=z

wrnit=% nain. The XNOEL

was 40 oo,

in a (1988) 35~weex

ce [MFID No. <06144¢C

1 grade Zimaz:ine in

na/ka/

Yy to both sexes at

gain

t]

expcs

L)

sral

4). The
the Ziet at
.3, znd 542
Zey Ior

iC0C ppm and

arnc raduced

ure o the

decrzased

15
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An additional oncogenicity study in this specie is not required.

83-2 ~ Cncogenicity - Rat

Data are adeguate from a recent (1988) oncogenicity study
{see 83~1) using Spracue~Dawley rats to indicate that exposure
for 2 years induces mammary tumors in fermale rats (MRIT No.
40614405). Groups of 50 animals per sex were zlaced on study
for the oncogenicity testing segmrment. An additional 3C/;ex/;roup
were placed con study to evaluate the toxicity rortion cf the
study. Histopathology was examined on all availzble animals on

study. Test dose levels included 0, 10, 100, and 1000 ppm

i

.23

o)

Ta

eaquating to 0, 0,5, .2, and 67.1 mq/kg bwr/day fcr fe

e e = g 0, 0.41,73.17, and 45.32 mn}kgwﬁah/déy in rales of t=chnical

Sirazine in the cdiet. 3Significent reducticns .o kcdy weight gain
and reduced hematologic parameters were ctserved in the females
at 100 ppm (5.3 mg/kc.-day) and above.

Statistical analysis cf tumors repcrted i1n the stucy found
that there were significant increases in mammary gland carcinomas
at the mid and high dcses. Additiorally, an increase i~ fitrc-
ademonas was also founZ at the hinhest dcse levsl, Pituitary
tumors were also founc to te increased 1n the m:1d and h:ogh dose
female rats.

Other tumors of i-portance acpeared -2 be --e sligrt byt
non statistically sign:ficent irctreasze In male rat liver tumcrs
at 1000 ppm of Simazirs 1in the 1i2t.

An additional onczrgenicity ztudy ir s 1zzoies 1z not

reaquired,

7
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Further evaluation of the oncogenicity of Simazine has been
made by the HED Peer Review Panel. See Section E for a discussion
of the results of that review and conclusions.

83-3 - Teratogenicity - Rat

A teratology study in the Sprague-lawley CCES rat (MRIC No.
40614403) was presented to the Agency i1n fulfillment of the
registration requirement. )

The rat study (ca. 1986) used 25 young adult females in each
of four study groups exposed to gavage doses of 0, 30, 300, or
600 ma/kg/day on days 6 through 15 of the gestation period.
Pregnancy was accomplished by natural rreedina. The dams were
observed for "signs of "toxicity includirg weight losses and food
consumpticn.

There were significant weight cain decreases in the dams at
the 300 and 600 mg/kg levels. Food ccrnsumpticn decreased at
doses as low as 30 mg/kg. Fetotcxicity at 300 and 600 mg/kg was
demonstrated by delayed skeletal ossifizaticn in a wide range of
osseous sites including ribs, teeth, he3d, and vertebrae. A NOEL
for the atove fetal effects was 20 rg/«7 with the LEL established
at 300 mg/kg.

A maternal toxicity NCEL was 2. 7:./kg ard the LEL was 320
mg/ka based on decreased focd consumption.

There were no indications of a2 =eratogenic effect.

This study is incomplete and ac2i-:onal i1nformation 1is
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required before fully supporting registration reguirements.

83-3 - Teratogeni~zity - Rabbits

A teratogenicity study (MRID No. 00161407) in rabbits gavaged
with technical Simazine is adequate to show that fimazine possesses
low teratogenic potential. Pabbits wecre treated with 0, 5, 75,
and 200 mg/ka/bwt Simazine on days 7 through 19 of gestation., A
siagnificant reduction in mean fetal weights was seen indicating
fetotoxicity at 200 mg/kc. Skeletal variations were also increased
at this dose. A NCEL for fetal effects was 75 mg,kg with an LEL
of 200 mg/ka. The maternal NOEL was S5 mg/kg and trns LEL was i

75 mg/ka based on tremors, abortions, and decreased body weight

aains:”

The study is adecuats for registration regquirsments.

83-4 - Reproduction

An inadequate three-ceneration reproduction study
(MRID No.00023365, 00080€21) in rats suggests tha% Simazine does
neot cause adverse chanqges in generations exposed o Simazine.
The study (ca. 1963) of Zimazine in white rats used 20 males and
20 females as Fg parents Zed 0 or 100 ppm {approx:mately 5 mg/kg)

of Zimazine in the diet as 3(CW simazine for 26 weexs. All further
litters and generatinns we2re studied in 20 femaliess and 10 males
for breedina and arn 2addit:onal test group at 50 zz+ was added.

The cpcsted with weights of =-ne heart, liver,

11
1

V1

20 rats were U

and kidneys determinad in two malei‘End females £r-m each litter.

/7
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Tissues from only one of each sex/litter were examined histologically.

Growth'rates were similar in all three Jenerations of Simazine
treated and control rats except that Fib males exhibited a lesser
weight gain than controls,

Reproductive performance was similar with regard to live
birth weights, number of live weanlings per litter, and mean
weanling weights. The number of litters per group at both 50 and
100 ppm were similar to controls.

The individual data on pup weights and low numbers of
histologically evaluated tissues and number oé individual findings
missinag from the report leads the reviewer to conclude that éhe

study by recent standard

s does not support the registration
requirements. This is considered a data gap by the Agency
however, the Agency is aware that a replacement study is rearing

completion and is to be submitted by 1990.

84 Series - Mutagenicity Testing

84~-2 - Cene Mutation

A Salmenella/smammalian micrcscrme mutagenicity assay fAres
assay) tested technical Simazine in 3 doses ranging from 19 =0
250 ug per nlate. Due to precipitation limits, the maximum z=cs=
tested was acceptaeble. ©No level was cytotoxic or mutagenic In
the assay (¥RID MNc. 4C614406).

No fur=t-her gene mutation studies ar

1]
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Simazine.
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84-2 - Chromosomal Aberration

A study using a human lyvmphocyte cytogenetic assay
(MRID No. 40614407) at doses of 6.25, 12.5, 25, 50, cr 100 ug/mL
of technical Simazine did not adequately evaluate the aberrational
potential of Simazine.

A replacement study is reguired fcr fulfillment of regist-

ration reguirements.

g§4~2 ~ Cther Mechanisms of Mutagenicity - Unscheduled TNa

Repair

Primary rat hepatocyte =ultures exposed to 0.4, Z, 15, and
5C ua/mL of technical Simazine <id net provide adequate infcor-
‘mation ESMéJaihéte.hﬁgw;htééehié—ﬁogéﬁtiéi of the tesz chemical
{(MPIC No. 40414408). Insuff:c:ent informaticn was suzplied ~:1th

the study recort.
A replacement stucdy is r2cuired for fulfillment cf

registration reguirements.

Srecial Testing

23~1 = General Metaboliz~

in
ot

There is an acceptable 2y (MRID No. 00143266) that inZ:icates
that Simazine is excreted pr:i-circslly via the urine at low Zcza:z

4etar=

Pt

(D.3 me/xa)l. 2y using ~=d Zimazine it was fcun that & -

?3 percent of eliminaticn ccc._rr22 in 4% to 72 hours w~i1th a

half-life (tl 2)of 9 to 15 - @&. Hear+, luns, splecn, liver.
zn kidney aggear tno Ce pri-T. Tzl sites <of retention :I che

P

d

2/
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residual radioactivity. It was found that cysteine residues in

hemoglobin exhibited a high affinity for the triazine ring.
Although it has been suggested that the phenomencn is apparently
unique to rodents, HED does not have data to support this hypot-
hesis.

No additicnal data are required for the topic of general
metabolism,

85-3 - Derral Absorption - Rat

Sufficient data are availaple in MRID No. 40614409 of a

l4c-cimazine study in rats to indicate that l4c-Simazine actually

3

enters the rat btody to less than 1 percent of the applfed dose

within 24 hcurs. ®owever, when exposures of 1 and 5 mg/rat

were examined, it was found that up to 30 to 40 percent.of the

dcse remained in the skin as potentially absorbable.

85-X ~Special Ztudy

Additional data are required in other mammalian species to
support the hypothesis that red bloed cell tinding is uniquely

li~ited to roderts.

Simazine i3z recistered for many tyres of uses includin:

terrestrial focd arnZ nonfcced, acuatic focd and nonfood, and

foresstry. Therefzcra, the following Guidelines toxicology shucie:
car be reciira2d I-r ra-siztraticn.
il
-12a -z
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2] Series - Acute Toxicity and Trritation Studies

81-1 - Oral LDgg - Rat

81-2 - Dermal LDgg

81-3 ~ Inhalation LCgg =~ Rat
gl1-4 - Primary Eye Irritaticn
81-5 - Primary Dermal Irritation

81-6 - Dermal Sensitization

92 Series - Subchronic Testinc

22-1 ~ Subchronic Oral (Rodent, Nonrodent)

A2-2 - Subchronic Dermal (2!-Zay)

831 Series - Chronic and Lona-Term Studies

83~-1 -~ Chronic Feeding (rodert, ncnrodent)
R3~2 - Cncogenicity {2 spec:=:3)
83~3 -~ Teratcgenicity (2 spec:os)

83-4 - Reproduction (2-genaerai-=:isn)

84 Series - Mutaqgenicity

84-2 - Mutagenicity Tests
o Gene mutation
o5 Chromosomal aberrz-:on
o Direct DNA damage

n Other tests o

2%



85 Series - Special Studies 007240

85-1 = Metabolism
85~-3 - Dermal Absorption

85-X =~ Special (not specified)
Rased on this assessment of the toxicology data zase (o7
Zimazine technical, the following toxicology studies =ave Leen

identified as presently existing data qgaps and are resuireda.

Acute Testinn

- - [P PR v -

Oral LIgpy - Rat

831-1 =
21-2 = Dermal LCgq
21-2 - Inhalation LCsn - Fat
81-4 - Primary £ye Irritation - Rabbit
f1-% -~ Primary Dermal Irritacion
81-6 - Dermal Sensitization
23 feries - Chronic Testing
#¥-: - Teratogenicity - Rat
27~y = PRerrnduction - Z-Generation
“4 Series -~ Mutaqgenicltv Testing
&
3d=7 = Chremecsoral merratic-s ;
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84-2 - Other wmechanisms of mutagenicity (unscheduled DNA synthesiz)

25 feries - Special Testing

g85-X - Mammalian srecies red blood binding studies with Zirazins

(in vitro and in vivo tierad).

. Teolerance Assessment (Rfd)

Simazine has teen registered for both food and fead .ses a:z

well as nenfc>d uses with estatlished tolerances under 4. 7™

PR .- = PO - o A v

Therefere, an ADI (REd) is-requir=3 tc

" 7180.213 and 130.212(a).

be establishe= for this chemica

=

he tclorances are ba-a72 :nCc-™

ot

the residues <f the rsarent compound and 1t3 triazine met :ro-lite3.

An ADI{acceptacle dailvy intake) was established in = -o

1]
N
"
Gl
ind
-
0
3
O]
(a3
a}]
a
(W]
”
[P
[
o
Q.
X,
Q
W
{}
o]
[{]

initial reci ed upon the NCEL =

1
T

5 ma/kcsday i~ a3 I-cenerat:cn reprcducticn study in the =,

i

Tince that in:z:a3l stiandard, sevecal studies have been ravisasan

(44

and cmonsider tn =xztablizting an € frmow nomenclature Drooan

T

ACI)., The I-vear rat chroniz fseding study provides data - .

esgtaclih a MNIFL of .5 me/sxz. day for Zcocdy weight gain ar:

hematol-aical charnces In ferales,
A -vear sui.chronlc/chrconic <o stud crovides datz -
establizn 32 IIEZL < T.76 mgyxaosday. A three hundred-ZIol :

uncertainty “zzusr -  eer 3n-~lizd S5 the lowest NCEL ~:
"L.5 masvTsotay o thusz ocrzzablizhict a FADLD YSFT of 2.002 ma, o7 ot
-
~ 1



The additicnal 3 €fold factor is used to provide safety fr

lack of an adequately rerforred reproduction study. The

(7"¥7 ) has reen verified bty
13873)

When tne repraductien

mitnied and reviewed, the ad

-
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The mammary tumor response was consistent with that seen in other

studies with triazines. Evidence for a mode of action for oncogeniciz
was'not available. Powever, the Committee concluded that there

was some (open literature-nonrevicwed) evidence of genotoxicity.
{Submission to the Peer Review Committee is attached) The final

Peer Review Docurent is in preparation and unavailable for incluszion

at this prirtine, therefore a draft document is provided as an aztach-

2., Hemoglobin Binding

A second toxizological issue is the increased affinity of

hemaglobin bindinc kty the triazine ring of Simazine in mammals.

poth the l=-year <dc~ and Z-vear chronic rat study suggest that

corround~related 2:facts occur in hematologic parameters. = S

additiconal ~1-4int sztudies will help delineate'péssible

hazar3 of blood =2l=2rents 2xposed to the triazines.

3. Metabolites

Additicnal =zt.¥:: -n the metabolites of Simazine found in

foods which are r-- Zorre2 by mamrmals may be necessary when the

o =

Dietary Fxposure Health Effects Division review the

1
)
3
Ci

3
o

Al

residue data they ~2vs ratuested.
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__I.A. REFERENCE DOSE FOR CHRONIC ORAL EXPOSURE (RfDo) 0072 10
[4

Chemical -- Simazine

CASRN == 122-34-9

CASWELL =~ 740

on-line: 07/11/89

__I.A.1. ORAL RfD SUMMARY

Critical Effect Experimental Doses* UF MF RED
Reduction in weight NCEL: 10 ppm 300 1 2E~-3
gains: hematolcgical (0.52 mg/kg/day) mg/kg/day

changes in females

LEL: 100 ppm
2-Year Rat Feeding/ (5.3 mg/kg/day)
Oncogenicity Study

Ciba-Geigy Corp.,
Pharmaceutical Div.,
1988

*Conversion Factors: Actual dose tested

I.A.2. PRINCIPAL AND SUPPORTING STUDiES (ORAL RED)

McCermick, C.C.:; Arthur, A.T.; Green, J.D.

Simazine: 104-Week Oral Chronic Toxicity and Carcinogenicity Study in Rats
Ciba-Geigy Corp., Pharmaceutical Division

Ciba-Geigy Corporation

Study No. 2-011-09; April 12, 1988

MEID No. 40614405

: Groups of Sprague-Dawely rats (50/sex/dose level) were given diets ad
4 libitum containing 0, 10, 190 or 1000 ppm (Male: 0, 0.41, 4.2, 45.3 mg/kg/day;
Female: 0, 0.52, 5.3, 63.1 nmg/kg/day) of technical Simazine for 2 vears. Alil
animals were observed daily for clinical symptoms of toxicity and =mortality.

fl Yood consumption was determined weekly for weeks 1 through 13, biweekly fcr

d weeks 14 through 25 and monthly thereafter. Water consumption was measuresd on
weeks 1, 2, 53 _hrough 64, and 102 on study. All animals were palpated fzor
masses at 4~week intervals for the first 9 months on study and at 2-week
intervals thereafter.

Significant reductions in body weight gain and hematologic parameters
i (RBC, HGB, and HCT) In females at 100 ppm (5.2 ag/kg/day) and in zhe
i| acditicnal animals, 20/sex/cose, which were included to svaluate toxicity. A
4 significant increase in mam=ary carcinomas was reported at the mid and hich
| dcse (5.3 and 62..1 mg/kg/day) females. Pituitary tumors were alsc increased
2@ in females in the top two dcsage groups. A slight but not statistically
4 sionificant - @g¥sase In liver tumors in males at tne highest dcsage (43.:7

o

§ S, Xy, 3ay) was ooserved. The NOEL for this study was established 2t 13 ca
1 /0.32 mg/kg/day; for the welght changes and hema=slcgic parameters o>bserved
] in females at 120 zprm (5.3 =g/kg/day)
41
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___I.A.3. UNCERTAINTY AND MODIFYING FACTORS (ORAL RfD) 007240

UF = 300. An ancertainty factor of 100 was used to account for the inter-
and intraspecies differences. An additional UF of 3 was used to account for
the lack of an acceptable renroduction study.

L4

MF = 1.

I.A.4. ADDITIONAL COMMENTS (ORAL RfD)
Data Considered for Establishing the RID

1) 2-Year Feeding/Oncogenicity - rat: NOEL=10 ppm (0.5 mg/kg/day):; LEL=100
ppm (5.3 mg/kg/day) (depression of body weight gains and depression of
values for the hematology parameters, RBC, HGB, and HCT in females); In
female rats mammary tumors were observed at 100 and 1000 ppm (5.3 and 63.1
mg/kg/day); In male rats formation of liver tumors (hepatocellular
adenomas/carcinomas) were observed at 1000 ppm (45.8 mg/kg/day): core grade
minimum (Ciba-Geigy Corp., 1988a)

2) l-Year Feeding - dog: NOEL=20 ppm (0.76 mg/kg/day); LEL=100 ppm (3.6
mg/kg/day) (decreased body weight gain, and decreases in RBC, HGB, HCT, and
a nominal increase in platelet count in females); ‘At 1250 ppm (45
my/kg/day) in females decreases occurred in body weight gain, and in RBC,
HGB, and HCT. At 1250 ppm (43 mg/kg/day) in males decrements in.body o - e wom
""weight gain, and variable but reversible decrements in RBC, HGB, and HCT,
and increases in platelet counts were observed; eore grade minimum
(Cikta~Geigy Corp., 1988b)

3) 3-Generation Reproduction -~ rat: Parental NOEL<50 ppm (2.5 mg/kg/day)
(LDT:; reduced body weight gains in males in the premating periods):
core grade supplementary (Reproductive toxicity could not be determined
based on lack of histologic evaluations in apparently sterile males in the
Flb generation. Up to 33% of the potential paternzl stock at 100 ppm d4id
not produce a pregnant female in two successive breeding sessions. The
small sample size of the F3b pups examined , and the length of gestation
was not determined. Pup and litter weights at 14 and 21 days were not
determined. The male and female parents were not examined histologically
in any generation) (Ciba-Geigy Corp., 1965)

4) Teratology - rat: Maternal toxicity NOEL=30 mg/kg/day:; Maternal toxicity
LEL=200 mg/kg/day (decreased maternal body weight and bedy weight gain,
food consumption, and efficiency of food utilization):; Developmental
toxicity NCEIL=30 mg/kg/day; Develcpmental toxicity LEL=300 mg/kg/day
(increased head incompletely ossified, teeth not ossified, centra/vertebrae
unossified and/or (additicnal), rudimentary ribs, presrhencid not ossified,
and sternebrae not ossified): core grade supplementary (additional data
must be submitted) (Ciba-Geigy Corp., 1986)

il 5) Teratolcgy - rabbit: Maternal NOEL=5 mg/kg/day; Maternal LEL=75 mg/kg/day
‘ (tremors, abortions, and decreased weight gain and food consumption);
Feto:oxi;.NOEL=75 ng/kg/cay; Fetotoxic LEL=200 mg/kg/day (reduced mean
fetal waiznt and increased skeletal variations); Teratogenic NOEL>200
mg/kz/day {HDT); cocre grade guideline (Ciba-3eigy Corp., 1984)

N
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other Data Reviewed:

007240

1) Oncogenicity - mice: No evidence of oncogenicity waa observed at any dose
tested (600 mg/kg/day, HDT): There was a decrease in mean body weight in
both males and females in the mid~- and high-dose groups, and a decrease in
food consumption in mid- and high-dose males and in mid-dose females.

There were decreases in erythroid parameters which may have been related to
weight loss. Other hematologic parameters were not affected. Clinical
chemistry values and urinary parameters were normal in dosed groups.
Organ-to-body weight ratios were increased in high-dose females for sewveral
organs; however, there were no histologic correlates and the changes were
accompanied by decreased terminal body weights. Therefore the
nonneoplastic changes were not considered directly related to dosing. The
incidence of amyloidosis was high in all groups. The LEL is based on
decreased weight gain was 1000 ppm (150 mg/kg/day) and the NOEL 40 ppm (6
mg/kg/day); core grade guideline (Ciba-Geigy Corp., 1988c)

2) 13-Week Feeding - rat: NOEL<200 ppm (10 mg/kg/day) [LDT; reduction in
erythrocyte (M&F) and leucocyte (M) counts; elevated cholestercl and
inorganic phosphate levels (M&F); renal calculi in 3/20 rats (M&TF):; ccre
grade supplementary (Ciba-Geigy Corp., 1985a)

3) 13-Week Feeding - dog: NOEL=200 ppm (5 mg/kg/day): LEL=2000 ppm (50
mg/kg/day) [reduced albumin levels and increased globulin levels (M), and
elevated urinary specific gravity (M) and ketone levels (M&F)]:; core gTade
minimum (Ciba-Geigy Corp., 1985b)

Data Gap(s): . Rat Reproduction Study; Rat TEratoloGY . STUAY — - omeemsmme e o oo oo m cooenr
" ¢
T.A.32. CONFIDENCE IN THE ORAL RfD

S=zdy: Medium
Zata Base: Medium
RZD: Medium

The critical study is of adequate gquality and is given a medium confizZence
zing. Since adequate studies in reproducticn and teratology (rat) are

xing, the data base is given a medium confidernce rating. Medium confizZence
i the RfD follows.

I.A.5. EPA DOCUMENTATION AND REVIEW OF THE CRAL RED

eTictration Standard, September 1985

,x2ncy RED Work Group Review: 06/24/86, 135/1.D,89%

4 ":-. .cazion Date: G(G6/13/89

o

t/ 3



I.A.7. EPA CONTACTS (ORAL RID)

George Ghall / OPP ~= (703)557-7490 / FTIS 557-74%0

Reto Engler / OPP == (703)557-7491 / FTS 557-7491

_VI. REFERENCES

1988a. MRID No.
Write to FOI,

Ciba-Gelgy Corpy.,
Available from EPA.

1988b.
Write to

MRID No.
FOI,

Ciba~Geigy Corp.,
Available from EPA.

No.
FOI,

1965. MRID
Write to

Ciba~Geigy Corp.,
Available from EPA.

No.
FOI,

l1986. MRID
Write to

Ciba-Geigy Corp.,
Available from EPA.

No.
FoI,

Cira~Geigy Corp., 1984. MRID
Avajilable from EPA. Write to

No.
FOI,

Ciba-Geigy Corp., 1984. MRID
Available frca EPA. Write to
l985a.
Write to FOI,

Ciba-Geigy Corp.,
Available frcm EPA.

Cipa~-Geigy Ccro., 1985b. MRID No.
Available frczm EPA. Write to FOI,

MRID No.

40614405
EPA, Washington D.C.

40614402
EPA, Washington D.C.

00023365, 00080631
EPA, Washington D.C.

40614403
EPA, Washingten D.C.

00161407
EPA, Washington D.C.

40614404
EPA, Washingten D.C.

v e s ey e

00143265 :
EPA, Washington D.C.
0C146633

EFA, Washingteon D.C.

20460.
20460.
20460.
20460.

20460.

20460.
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20460.

20460.

et
d

Y2y



Draft Peer Review LCocumer.t

007240

95



R T N i

o, 007240
; s UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% 4 WASHINGTON, D.C. 20460

if4‘ R,

OFrFICE OF
PESTICIONRS AND TOXIC SUBRSTANCKS
MEMORANDUM

. 1989 to discuss and evaluate the-welght-ofsthe=avidéiida on"

SUBJECT: Peer Review of Simazine
bl %
FROM: Esther Rinde, Ph.D. L. G//' 9
Science Analysis and
Coordination Branch
Health Effects Division (TS-769c)

TO: . James Yowell
Product Manager #23
Registration Division (TS-767c)

The Health Effects Division Peer Review Committee met on May 17,

Simazine with particular reference to its oncogenic potential.

A. Individuals ipn Attendance:
1. Peer Review Committee: (Signatures indicate

concurrence with the peer review unless otherwise

stated.)
Penelope A. Fenner-Crisp ﬁ Z a. :)pw. éuv?q
William L. Burnam A/I/"“"‘ .j demrme"

Reto Engler /(//('('@Z/M [(,/\_;
Edwin R. Budd CFOZLL% K’ //S)"-‘ o/o/

Marcia Van Gemert (e frgl  hilel ((..’/-" %

Xarl Baetcke

Maricon Copley

Xerry Dearfield /;Z:'.‘.f' /‘Z(L LC'-;//—;-( e
N, ~
Richard Levy ¥45ML,,4 s 2~ 45
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007240
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1. Peer Review Committee (contd.)
John Quest
Esther Rinde étnlblﬁ%éjj
William Sette e 3fttl.'
Iynnard Slaughter ':(i?.x&LdLgf/?Z?;;

© 2. Reviewers: (Non-committee members raesponsible for data

presentation; signatures indicate technical accuracy of
panel report.)

Henry Spencer W §V)-O(/Mdy
; v

3. Peer Review Memberg in Absentia: (Ccmmittee members
who were unable to attend the discussiocn; signatures
indicate ccncurrence with the overall concluslions of
the Committes.)

Richard Hill
Robert Beliles
George Ghali C;T/C;(,L a

4. Qther Atterdees:

Esther Saito (HEZD) was also present.

Material Reviewed:

The material available for review consistad of DJER's, corne-
liners, and other <ata summaries prepared -y IOr. Henry
Spencer; tables 2nd statistical analysis by Dyramac. The
material reviewed .35 attached to the file ccpy zf this
report.
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007240

cC. a und tion:

Simazine is one of several triazine compounds which are used
in agriculture as herbicides to control annual grasses and

broadleaf weeds in corn, alfalfa, orchards of cherries,
peaches, citrus, apples, pears and asparagus as well as

ornamentals and nursery stock. Simazine is also registered

for use in controlling algae in ponds. Little of the
Simazine parent chemical is found as residues in foocd and
feed crops.

Following the Data-Call-In Notice of the first Registration

standard of 1984, new chronic toxicity studies were
recaived; these were evaluated by the Onco Peer Review

Conmittee.
structure of Simazine:
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D. A4 of Cncogenicity Tvidence for Simazine:
1. CD=1 Mouse Oncogenicity Study

Reference: Hazelette, JR and JD Green: "Simazine Technical; 95-
waek Oral Toxicity/Oncogenicity Study in Mice.", April 4, 198s.
Accession/MRID Number: 406144-04, Lab. Study Number: 842121.
Testing Facility: Pharmaceuticals Division, Ciba-Geigy Corp.,
Summit, NJ.

Simazine technical was administered in the diet to groups of &0
male and 60 female Crl:CD1(ICR)BR nice at 0 (control), 40, 1000
or 4000 ppm for 95 weeks.

There were no increases in necplasms recorted for any dosed
group.

There was no evidence of a compound-relazed effect on surviva. or

target organ toxicity.

The dosing was considered ts be adequate for assessing the
sncegenic potential I Simazine, Zased <n body weight gain

depressicns ¢f 143% In nales and 13% 1n Zfemales seen at 1000 rpzna.

7§




IIIllllIlllIIlIIlIIlIIIIIIIIllIIIIlIIIlIllIllIlIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIII

4
D. Evaluation of oncogenjcity Evidence (contd.)

2. Sprague-Dawley Rat Oncogenicity Study

Reference: McCormick, C€C and AT Arthur: "Simazine-Technical: 104~
Week Oral Chronic Toxicity and Carcinogenicity Study in Rats." ,
April 12, 1988. MRID Number: 406144-05. Study Number: 2~0011-09.
Testing Facility: Pharmaceuticals Division, Ciba-Geigy Corp.,
Summit, NJ.

Simazine techrical was administered in the diet to groups of 50
male and 50 female rats at 0 (control), 10, 100 or 1000 ppm for
2 years. Additional groups (30-40/sex/dose) were also treated.

In female rats there was a statistically significant
increase in mortality, and in male rats there was a
statistically significant decrease in mortality, with
increasing doses of Simazine,

Neoplastic ;lesions which occurred with statistically significant
increases were reported as follows:

. there was a statistically significapt dose- . v
related trend (p<.0I) Tor mammary gland carcinomas and combined
adenocnmas/fibromas/carcinomas; however, when the shortened life-
span of the female rats was included in the statistical
evaluation, the incidences of carcinoma alone at both the 100 and
1000 ppm (HDT) dosage groups were statistically significantly
increased as well (p<.0S5 and p<.0l, respectively). The upper
limit of the historical control incidence reported for mammary
carcincma (Table 1) was exceeded at 100 ppm, and greatly exceeded
at 1000 ppm (HDT). The incidence of cystic glandular hyperplasia
in the mammary gland was statistically significantly increased at
the HDT, which correlates with the observed high tumor incidence
at that dose.

There was a statistically significant dose~related trend for
kidney tubule adenomas (p<.05); however (as in the case of the
male rats) tumors cccurred only at the HDT and the incidence
(3.6%) was not statistically significant by pairwise comparison
with that in the concurrent control. The incidences for adenomas
and/or carcinomas reported for historical female ccntrols (Table
1) were zero in all 7 studies (Table 1).

,.m
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TABLE 1

HISTORICAL CONTROL TUMORINCIDENCE DATA
NUMBEK QP TUMOR-BEARING ANIMALS - SPRAGUE-DAWLEY RATS

b
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Sutmitted by Clbe-Gelgy
JAM NOV
[ )] [ 3] 83 84 83 1] [} 2
COMPOUND A ) C 0 € [ 4 ]
SITE: NEOPLASH NIBER OF NEOPLASHS
MAMMARY GLAMD (FEMALES: :
NUMBER OF SITES EXAMING te%) {(6G) (70) {70} 1 80) (710} 191 }]
ADENOMA 48 [} 8 2 b ] 3 2
F 1 BROADENOMA 8 16 28 21 12 23 22
AD ENOMA/F | BROAD ENOMA 2 18 30 22 13 23 23
(COMB I NED)
ADENOCARC § NOMA 7 4 b} " 9 19 14
ALL MWUSARY TUMORS 29 22 b} 30 20 n 32
(COMBINED)
PITUITARY GLAND (FEMALES):
NUMBER OF SITES EXAMINED (6)) (6Q) (&9 (69) (60) (70} (70)
ADENCMA T ey T a9 T T TR T e T g T T 62 62
CARCINOMA ] 2 2 2 ] 2 1
ADENOMA AND CARC | NOMA 52 31 37 6! 53 64 83
(COMBINED)
CIONEY (MALES AND FEMRL ZS):
HUMBER OF SITES EXAMINEC 1{65/65) {60/99) {79/70) 170/70) {60/60) (70/10) (10710}
. 7 M F M F ® F . F " F " F
AD ENOMA o 0 o 0 2 0 * L] 0 O o 0 o 9
CTARC I NOMA n 0 g 0 o o 3 )] o O o 0 o o0
AQENOMA ANT) CARC | NCMA o o 0o o 2 0 2 0 9 0 o 0 3 0
(COMBINED)
ACREAAL GLAMD (FEMA I
NUMBER OF SITES EXaM: N~ (5% (501 T0) £70) 1580) (70} Q10
ADENOMA ! \ 4 2 3 2 £}
JIYER ‘MALES) :
NUMBER OF StTES EXAw! ¥ [ 30 e 170} 150 {70} (c)
A0 ENOMA P P 3 2 ' a '
TARCINCHMA 3 ! ! 5 ! 4]
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D. Evaluatieon of Onccgenicity Evidence (contd.)

2. Sprague-Dawley Rat Oncogenicity Study (contd.)

In female rats, there were also statistically significant dose-
related trends for adenomas, carcinomas and combined
adenoma/carcinomas of the pituitary gland (p<.01). Pairwise
comparisons were significant cnly for carcinomasvat 1000 ppm
(p<.05) and only when time adjusted, assuming fatal tumor
context, to account for the effect of mortality disparity in the
animals (the mortality in female rats was statistically
significantly increased compared to controls at 100 and 1000
ppm). The incidence of pituitary gland carcinoma at 1000 ppm
(HTD) only slightly exceeded the upper bound of the historical
control range: however, it greatly exceeded the incidence
reported in 6 cut of 7 studies.

Tables 4, 5 and 6 (from the Dynamac "..Qualitative Risk
Assessment...." 10/18/88, attached) summarize these

; findings; a fatal tumor analysis was performed on the female
rat pituitary gland tumors, as described on pg. 8 of that
memo.

e s R

Historical control tumcr incicdence data for Sprague-Dawley rats
at the testing facility are given in Table 1.

In male rats, the incidences cf liver tumors were statistically
significantly increased for carcinoma and for combined
adencma/carcincma at 160 ppm and 1000 ppm (HDT), respectively
(p<.05); however, these inciderces fell within the range reported
for historical controls at the testing facility.

There was also a statistically significant dose~related trend for
xidney tubule carcinomas {p<.C3), and for combined
adenoma/carcincma (p<.Cl): however, tumors occurred only a%t the
HDT and neither the carc:inoma /3%) nor the combkined
adencma/carcincz:a (5%) Incidence was statistically significant by
pairwise comparison with that in the concurrent control (2% in
both cases).

Tables 7 and 9 {frcno the =2ttached Dynamac memo) present data
for the tumor incidences adjusted for mortality
differences) in liver and xidney, respectively. The
ratlionale for the tumcr analysis is presented on cage 38 of
<he DJynamaz meno.

a1

S/



camle b, SINAZINE SPRAGUE-DAWLEY RAT Study- -
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fFemale Nammgry GClerd Tumor Retese ang Poto Prevealonce “es

teellty
Historical
SS3E(PeN) 0.000 10.800 100.000 1000.000 Control Range (%)
Agerome
Fiproscencome 23/89 20/78s 117 21778 -
(28) (26) (%) (28 (27=-37)
pe 0.3629 se 0.302 pe 0.177 o= 0.123
Carcinome 16/39 13/80 20/7350 40778
(18) (18) Q7 (31) (7-21)
pe G.00O1"® pe 0.4740 pe 0.0392° pe G.0001°®
Adenome
Carcinoms 39/89 33/80 31/73 /78
(44) (41) (&1) {78
“pe 0.0001%% .3 04084 .- crrnne Py FRRP e s e GG T ST T T

» first Acderoms abserved at 43 weeks in dose 10 ppm and the first Fibrosdenomss cleerved ot 32 weeks -

dose 0, 0, and 1000 pom.

b First carcinoma observed at 8 weeks in dose 100 pom.

Table 5. SINAZINE SPRAGUE-DAWLEY EAT Study-- Female Lidney Tybule Tumore

Test and Figher's Exact Test

Rates* and Cochram-Armitege “~e~d

Historical
COSE(PPN) 2.000 10.000 100.000 1000.000 Controls
Adanome 3774 0/62 07%4 2/5%%¢
0.9 €0.9) (0.9 (3.8) (a1l Q)
e 0,094 ze 1.0020 ge 1.0C00 poe 3.1799

4 First Adenome obeerved at 7' weeka 1n dose 1000 ppa.

Mo carctmomas were coded.

- Husber of tumar Deer'ng snissls/Numbaer 3t animals et risk (exciuding ammals thet died heafaors t™a

cbserveton aof *he first tumor 3r anisal not examined),

) Per cant

Note: Signifzancae sf trend Ze~oted et zgntrol. S:ignificarce of
* denctes p ¢ 0.035 and °° derctes p <« 3,01

2@~0tad 3T 323¢ tevel.

sair-wigse compartson wilth cont-z.
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SIMAZINE, SPUACUL-0AWLEY RAT Study -#INALE Piturtery Gland Tumar Retese, fotal Tumor Armaiss s a~g

TASLE 6.
Gerereiited K/¥ Test Resulte
Eistorical
sC3EievN) 9.3¢0 15.000 160.000 1000.000 Control Range (i)
idencms 3/89 $7/80 83/77 a /79
(82.0) (r. (81.8) t?7. {£0-89)
g S.Q00L3ee v 3.9%64 pe 0.02Ce6* pe 64,0530
Zareinoms 14723 3761 992 6793 b
€1.4) .9 3.2 1.3 {0~10)
ps 0.0013%¢ pe 0.2331% pe 0.4%48% pe 0.01%3°
AJenoma
Careirnneg TL/89 60/80 83/77 8779
. (83.1) (7%.0) 81.8) 184.8) (83-92)
pe 2.000%5°%° pe 0.43%1% ge 0.32%1° pe0.0003 "

S & e e

sumber ot tumaor besring snissls/Number of snimals at risk (excluding antxels thgt 1ied Bafore

1he flirst T.mor or animals not exsmined).

{ b Per cant

] Tisgt Adercas chservad st 3% wasks 1A dose ‘00 powm. .

- Firge Carctn;-c abserved at 72 wasks {n dose 1000 pom.

nots: Significamca of tremd denoted et (ontrol. Significance of palr-wise corparissn wizh control
2enoted &% 224 ‘evei. * denotes p < 0.0% and °** derotes p » 0.0%



as @ ", SiwalinE SPRAGUE-

CAVLEY Ra? Study--

e~g Ffisher's €rsct Test tesults

S -

U/ 4y

Mgle Liver Tumor Ratese and Cochran-Armitage Trera Test

Histcrical
-2 SE LTS 0.000 10,229 120.000 1000.900 Control Pange (1)
Lzgp-amg 1/88 2/7%s /80 /80
(1.1 t2.5) (0.0) INY (0-17)
oe 0.082¢ se 2.4594 pw .%5238 ps 0.2752
Zac:~zma 0/88 2/79 ~/80d 3’20
<0.0) €2.%) (5.3 (3.8 (0-9)
o 0.2169 pe 2.2223 pe 0.0494° ps J.1C%8
AZe~crs
Zarz ~zma 1788 “’79 </80 4/80
(1.1) (3.1 (5.9 (7.%)
pm (0.0643 ce D_1519Q pe 0.13%4 pe Q.0449°
2 Y =3t Aderoas observad @i 52 ueers in zose 10 popm.

[T

- s .ezer 3f

31t 2arz-noms observed 3t 99 eeers

1= ™ala Mgt examined).

L Int

[P ] itgmitrcance of

trand ce~ored at 3ntcol.

fn gose 100 ppm.

Tumar bearing animsis, ¥umber 2f animals st risk (excluding animais that died before 52 weecs

ssncted at 293¢ ‘evel. * zenates » <« 0.35 and *" denotes p < 0.3t

Significance of pair-wise comparison with cuntrol

w
.
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Teble V. SIMAZING SPRACUE-DAWLEY RAT St.dy': Male K'drey Tubule Tumcr Rp%es° and Peto Prevelerce Tesx

Resutts -
Historical
S2SE(PPw) 0.3C8 19.200 106.0260 1060.000 Control Range ¢
Agenoms o Qrée 0s48 1/57¢
) 9) (9 33) {0-3)
ge 3.7%<3 pe 1.2350 pe 1.0030 ge €.3278
Carcinome 1/66 cse2 0/84 2/6%0
) <0y () (37 (0-1)
pe 0.3332° pe 0.7640 pe 0.1821 p= 0.2001
Adenome
Carcinome 1764 0s/62 Q764 3763
t2) 33 0 5) (0-3)
pe 2.0056°° pe 0.14610 ps 0.172% pe 0.1087

PSR

D e i it

2 first Adenoma :Dserved gt 72 weeaks inm dose 1000 pom.
b first Carcinoms oBeserved s '3 weels in deose 1000 ppom

¢ The p vatues ‘zr Aderomas were Calculated us:ng the Cochran-Armitage Trend Test and Fisher's Exact “ets,
since the Petag Prevaience method cotispsed o ong intervel .,

. Number of tumar Desring snisals/dumber of animals at risk (exclucging animals that died Defore *~w
observetion of *he firgt tumor or snimals not exasined).

i ) Per cant

wote: Signitrzance 27 t-end denoted at fgnrt-9(. S:gmrifrcance of pair-wise comperison with comrc—s.
dercteg at pgig evel. * denotes p < 3.33 and ** denotes p <« 0.0
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D. Evaluation of Oncogenjcity Evidence (contd.)
2. Sprague-Dawley Rat Oncogenicity Study (contd.)

The Committee agreed that the highest dose exceeded the MTD
for female rats, based on excess deaths and body weight gain
reductions of 28-45% (days 7-728). The highest dose in males
appeared to have exceeded the MTD, as well, based on body weight
gain reductions of 27-36% (days 7-728). The Committee also felt
that there was too great an interval between the mid and high
doses (100 to 1000 ppm).

E. dditicna oxicolo ata on Simazine:

1. Metabolism

Simazine exhibits increased binding affinity for red klood
cells following oral dosing in the rat. Almost all of orally
administered Simazine was excreted in the feces and urine S¢
hours after administration to rats.

2. Mutagenicity

Three mutagenicity tests have béén sibmitted Iin support of
the registration for Simazine. Simarine was negative in an
acceptable Salmonella assay using strains TA98, TAl100, TAl535,
TA1537 and TA1538, with and withcut activation. The other <wo
tests were found to be unacceptakle: a cytogenetics assay with
cultured human lymphocytes and an unscheduled DNA synthesis (UDS)
assay with primary rat hepatocytes. Therefore, of the three
categories of mutagenicity testing, only the gene mutation
category is minimally fulfilled with data gaps in the structural
chromoscmwal aberrations and other genotoxic effects categories.

The negative Salmonella results are consistent with
published literature and results with other s-triazine
nerbicides. However, it is reported in the literature that
Simazine is pesitive for gene mutations in the mouse lymphcnma
assay ‘waters =t al., Basic Life Sci 21: 275-326, 1982), the

Drosorhila sex-linked recessive lethal assay (ibid: also reported

py the ¥.S. EIPA Gene-Tox Program), cell transformation in Swvurian
hamster embryo cells (reported by the U.S. EPA Gene-Tox Prcgram),
and plant cytcgenetic assays (for review see Plewa et al., Mutat
Res: 136 233-245, 19284). Simazine was also reported in tha
literature as being negative in several other assays including
veast assays, UDS with a human cell strain, sister chromatid
exchanges and 2 mouse micronucleus (an unacceptable protoccl)
‘Waters =< al. 1382). It was also reported negative in tw:z

Zr aneuplcidy (see Cellarco et al., Mutat Res 167: -49-
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Mutagenicity (contd.)

1t appears then that Simazine has genotoxic potential and
this would provide some suppcrt for an oncogenicity concern.
Tests for submission to satisfy data gaps and to examine in more
detail this genotoxic potential should include a mouse lymphoma
assay, an in vivo micronucleus test and a cell transformatiocn

assay.

3. Developmental Toxicity

simazine did not produce terata in the rat, when given by
gavage at doses up to 600 mg/kg or in the rabbit at doses up to
200 mg/kg, by gavage; hcsever, maternal toxicity and fetotoxicity
(incomplete ossification) were observed in both species.

4.  Structure-Activity Correlations

Simazine is structurally related to Atrazine, Propazine,

Cyanazine, Ametryn and Prometryn.

Atrazine was assocliated with

increased mammary gland tumors in the female albino rat and was
categorized as a "C(q)" oncogen by the HED Peer Review Committee.

Propazine was also

~sscciated with increased mammary gland tumors

in the femala"CD-I'rat and-wag-catagorized by tH& Committee as a -

“C" oncogen.
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F. Weight of Evidence considerations:

The Committee considered the following facts regarding the
toxicology data on Simazine to be of importance in a weight-of-
the-evidence determination of oncogenic potential.

1. Simazine was not associated with increases in neoplasms when
fed in the diet to CD-1 mice, at dcses up to 4000 ppm. The study
was considered to have been adequately conducted.

2. 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
tasting facility. The incidence of pituitary gland tumors was
just outside the historical control range: however, it exceeded
(considerably} the incidences reported for 6 cut of 7 studies.

i 3. The pituitary tumors in the female rats were fatal with a
possibly accelerated onset, and the mammary carcinomas also
contributed to the increased mortality at the HDT, according to
the study authors. e e

- e s 3

4. Although the HDT may have exceeded the MTD, the mid-dose was
wall below, and the mammary tumors in the female rat were
statistically significantly increased at hoth the mid and high
dose. There was also too great an interval between the mid and
high doses: 1C0 and 1000 ppm, respectively.

5. wWwhile a hormonal influence was suggested based on the
pituitary and mammary gland tumors, supporting-evidence was not
presented.

5. There was some evidence of genctoxicity.

7. The mammary tumor response is consistent with that seen with
other triazines. Both Atrazine and Propazine, triazines with
structures clcsely related to Simazine, were associated wit!
mammary gland “umors in the female rat.

VI
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2
F. Weight of Evidence (contd.)

8a. The incidence of kidney tubule adenomas at the HDT in the
female rat, although not statistically significant, exceeded that
reported for historical controls (zero) in all seven studies at
the testing facility. while this tumor incidence fits the NTP
definition of a "rare" tumor (<1% incidence), Dr. Slaughter
cffered, that based on his experience, the historical incidence
of rat kidney tumors is more accurately defined as "uncommon®).

b, The incidence of kidney tubule carcinomas in male rats
was less clearly defined (because of sporadic cccurrences of
the same tumor in control animals).

G. assification o ncogenid tential:

Criteria contained in the EPA Guidelines [FRS51: 33992-34003,
1986] for classifying a carcinogen were considered.

The Committee evaluated all of the evidence listed in part F
(above) and concluded that Simazine should be classified as a
Category € Oncogen (possible human carcinogen), based on evidence
in one species, one sex. The Commnittee also called for a
gquantjtative risk assessment for Simazine, quantification to be .
based omr-the mammary tum&t¥ ifi"tHé female rat. The arguments for
gquantification were given as follows:

la. The tumors in zoth the pituitary and mammary glands of
the female rat were malignant.

1b., Pituitary tumors in female rats were fatal with a
possible accelerated onset (analysis to be provided).

2a. Mammary tumors were statistically increasec at 2 doses,
albeit one above the MTD; however, there was toc large a
spread between the =id and high doses.

b. Evidence =£
hyperplasia at <
hat dose.

ession was suggested Ty mammary

pregr
e EDT, which correlated with tumcrs at

h

(LS N 3

3. There was no supporting evidence for demonstrating an
hormonal influence.

4 There was eguivscal evidence of kidney tumcrs (“"rare"
or at least "uncommcn! tumcr type) in both sexes.

3 3AR was strongly surpertive. Other closely-related
~riaz.rnes fAtrazine =nd Prcpazine) were also asscciated with
zanmary 3.and tumcrs In the female rat.

=ere was scme zwvidence of genotoxicit




Cuantitative Risk Assessment (Q1%*)

m— B

VUrcéo



. v
J‘J!O !'0,.” - 3
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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&m‘f WASHINGTON. D C. 20460
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PEETICIOES AND TOXIC SUSSTANGES

Subject: Simazine ~ Cuantitative Risk Assessment, Two Year
Zhronic/Oncogennicity Sprague-lawley Rat Study

casweil no., 738

-Trom: Sernice Fisher, Biostatistician é : .
Scicnce Support Section %Au /:‘ _
Science Analysis and Coordination Branch /8’7

#ealth Effects Division (H7509C)

Tot Henry Spencer, Ph.D., Pharmacologist
Review Section II
Toxicology Branch I - Insecticide/Rodenticide Support
T 'HealtH TEfeets TiviZion{HIS09C) BN : -

Thru:  Cchn A. Quest, Ph.D., Section tead %’/W 675'/3'7

Zcience Support Section
Zcience Analysis and Coordinat:ion Branch
“ealth Effects Division (H7509C)

Iumma

The unit risk, :1 , of simazine is 1.20 x 10-1 (mg/kg/day)~} in
-uman equivalents. This estimate of C; is based upon mammary
sland car"momas in female Sprague~Cawley rats with dose levels of
5, 10, 10, and 1000 ppm.

Female rats had a significantly increasing trend in mortality with
Jjcse ' crements of simazine. There were significant differences in
~ortality in 2 dose groups, 100 and 10C0 gpm as compared with controls.
The females exhibited a significantly increasing trend in mammary gland
carcinomas with increasing doses of simazine., 1In the pairwise comparison
w#ith controls, 2 dose levels, 100 and 1000 ppm, were also significantly
Zifferernt. See the memorandum on "3imazine ~ Jualitative Risk Assessaent
from a Rat Two Year Jral Chronic Toxicity and Oncogenicity Stucy, Dynemac

‘Zynamac no. 1-16, EPA: 63-08-0563) - 10/18/88 for details.
Backg_z_'Ound .
The Feer Review Committee ¢n simazine 3/17/89 concluded trnat the

cremical canpound should be c‘assx:;ec as a ] carcinogen. I addition
~hey recommended that the unit risk, AR shoullld be estimated from the
iemale rat mammary jland carcinoma sumcr rates.

(4]
~
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Tecse-Response Analysis

As a result of the Feer Review Committee's recommendation of the
use of rat mammary gland carcinomas for the estimation of 2, and
since there was a significantly increasing trend in mortality in
female racs with dose incremants of simazine, the calculation of
t~e unit risk was made bty the use of Weibulldl ( time-to-death with
t_cr ~.lziztire =sdal By $,lruerp) computer crseram.  The unit risk
SELCULAtel fran the Ianase lata in £fEm S0Ses a3 Convelteld tO rat
mG/kg/day Dy the use of Lehman's Tables and then to human equivalents
by the use interspecies surface area adjustments as recommended by
TFA Cancer Guidelines (13861},

The resultant estimate of 31' is as follows:
Ra:,Ql'(mq/kg/day)'1 In Human Equivalents

fenale mammary gland S S -
carcinoma tumors 2.25 x 102 1.20 x 10~}

It is tc be noted that :1' is an estimate of the upper (35%)
~x-.nd or i3k and that (35 ztated in the EPA Guidelines) the
“true vaiuve of the risk :s unkncwn and that the lower limit of
the risk may te as low as zero®,
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Reviewed By: Henry Spencer, Ph.D.

Section II, Toxicology Branch I - IRS (TS-769C) %7?7 007240
Secondary Reviewer: Marion P. Copley, D.V.MPfs /,
Section Head, Section 11, Toxicology Branch I =“IRS (TS-769C}

DATA EVALUATION REPORT

Study Type: Acute Oral Toxicity in Rats TO0X Chem No.: 740

Accession No.: N/A MRID No.:00148897

Test Material: Simazine, Technical, 1181

Synonyms: Simanex

Study No.: 1221A

Sponsor: Makhteshim-Agan (America), Inc.
2 Park Avenue
New York, NY 10016

Testing Facility: Cosmopolitan Safety Evaluation (CSE), Inc.
"P.O, Box 71
Lafayette, NJ 07848

s oeme s L T - W2 e o, v WA e s tay s o - - PO, B . -

Title of Peport: Acute Cral Toxicity Study in Rats;
Laboratory Report §1221A.

Author: Gerald Rosenfeld

feport Igsued: March 25, 1985

Ccnclusions:

This study 1s adequate to establish an LDgg at greater than
5 3;/kg bwt and Texicity Category 1IV.

Classification:

Core Supplementary <due to lack of active ingredient purity
statement.

Special Review Cr.oteria {40 CFR 154.7):
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Materials:

1. Test Compound - Simanex, Technical (simazine), a white
powder (1181).

2. Test Animals - Young adult albino rats (Sprague~Dawley
derived).

Study Design:

Five animals in each scx were given the simazine as a single
dose in zorn oil at 5 g/kg bwt. Immediately following dosing,
observat:ons were made often for the first 5 hours and then 2X
daily for 14 days. Food and water were provided ad libitum.

Toxicity signs were recorded. After 14 days, survivors were
necropsied.

Results:
Signs of toxicity included reduced activity, chromorhinorrhea,

chromodazryorrhea, perineal staining, and emaciation. Weight
losses occurred for a period of 7 days.

Onlv gastrointestinal tract congestion was seen in ra4s that
died on study. No other necropsy findings were reported.

Mortalit.:

Jne 2 the £ive males Jdied at day 6 of the study. Two of
five females also died on day 6 of the study. Therefore, the
LDgg is greater than 5 g/kqg bwt. The study is adequate t= place
the technical chemical for labeling purposes into Toxicity
Catengonry IV.

altnouugh 3 »f the 10 animals tested on study died at .iay ¢
afcer desing {(late in the study), Toxicology Branch consicders it

nf little value to pursue an exact LDgg above 5000 mg/kg particu-
larly since all but two of the remaining animals appeared normal.
One of each sex exhibited toxicity as chromodacryorrhea cr chromor-
hinorrhea with emaciation. By day 10 these rats also were normal

ippearin;.
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Reviewed By: Henry Spencer, Ph.D. 3/>¥ 57

Section II, Toxicology Branch I - IRS (TS-?GSCWJ/P?
Secondary Reviewer: Marion P. Copley, D.V.M.

Section Head, Scction II, Toxicology Branch I - IRS (TS-769C)

DATA EVALUATION REPORT

Study Type: Acute Dermal Toxicity -~ Rabbits TOX Chem No.: 740

Accession No.: N/A MRID No.: 00148898

Test Material: Simazine, Technical

Synonyms: Simanex

Study No.: 12218

Sponsor: Makhteshim-Agan (America), Inc.
2 Park Avenue
New York, NY 10016

Testing Facility: Cosmopolitan Safety Evaluation (CSE), Inc.
P.O. Box 71
Lafayette, NJ 078438

Title of Report: Acute Dermal Toxicity Study in Rabbits,
Laberatory Report §12218.

Authocr: Gerald Rosenfeoli

Report Issued: March 25, 1985

Conclusion:

dicate that

The study is adequate as a "limit test” to in
-0 9/kg from

simazine technical has an LDgg of greater than 2
Jermal toxicity. The Toxlicity Category is II1.

Classification:

Supplementary for lack of active ingredient purity statement.
The study may be upgraded.

¢ 7



Materials:

1. Test Compound - Simanex, Technical (simazine) 1181,
a white powder - Purity was not submitted.

2. Test Animals - Young adult albino rauoits weighing from
2.5 to 3.5 kg. Five/sex were exposed.

Study Design:

Each of 5/sex were randomiy assinged to cajes. The day
befoarae treatment approximately 80 percent of the animal trunk was
clipred with an Oster cligper, and 2.0 5/ky cf the test material
was applied uniformly as a moistened powder over about 10 percent
of the body surface. The treated area was ther covered by gauze
and tape followeé by plastic sheeting.

After treatment at 24 hours, the tesi areas were cleansed of
the -lcse.

Rzadings were made at 24 hours, and at 3, 7, and 14 days
asing a modified Zraize mechod.

TEEUTEST

here were ny clind
s included zoth or

ca2. signs of teoxicity. Howaever, lccal
o o
aths occurred.

hema and edema which subsided by day 7.
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Reviewed By: Henry Spencer, Ph.D. IQLdL 2/1

Section I, Toxicolegy Branch I - IRS (TS-769C%T4‘2//17/ﬁ

Secondary Reviewer: Marion P. Copley, D.V.M.
Section Head, Section II, Toxicology Branch I - IKS (TS-769C)

DATA EVALUATION REPORT
Study Tyre: Acute Inhalation Toxicity TOX Chem No.: 740
Study in Rats

Accession No.: N/A MRID No.: 00138895

Test Material: Simazine, Technical

Synonyms: Simanex
Study YNo.: 1221C

onsor: Makhteshim-Agan (Amcerica), Inc.
2 Park Avenue
New York, NY 10016

%2}
ko

Testing Facility: Cosmopolitan Safety Evaluation (CSEj, inc.
£2.0. box 71
Lafayette, NJ 07848

B . e hne e e o

“Tltl

o sy Reports Acute Inhalatiecn Toxicity Study in Rats,
S=udy #1221C.
Auther: wrald Rosenfeld

Report [ssued:  March 21, 1985

Conclusitn:

The Jdata are sufficient to wstablish that an LCgg for Zimanex

technical 13 jreates than 1.71 mg/L for a 4~hour exposure szady;
1.71 =, . was consi-iered te be the maximal amount which coowl? be
jenerat.-. and maintained in the chamber breathing zone.

Classiii:atinn:

Zoree=Suppiementary.  May be upgraded wirh submission I oa
purity s-atement. This is considered by Tosicology Branch as a

limie w.h. Tt

fy
O

(.
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Materials:

1. Test Compound -~ Simanex, Technical (Simazine) 1181, a
white powder. Purity statement of the ai is absernt from
the report.

2. Test Animals - Young adult Sprague-Dawlevr-derived rats
(5/sex) were used.

Study Design:

A test group of 10 animals (5/sex) and a control group of
equal size were used in the test chambers. Test material was
rassed through a Wright dust generator and passced into the cham-
zer at the rate of 10 L/minute. The ¢xposure period was 4 hours
long. Exposed rats were observed for an additional 14 days.
Actual exposure was determined by gravimetric measurement.

Cbservations:

Mortality and pharmacotoxic signs were repcrzed during the
z=xposure and observation period. Necropsy was carried out on
survivors.

RESULE S f v e e e . —— v e i w o - —_— R,

The nominal cxposure to the test animals was 14.7 mg/L.
“stual ecancentrations by gravimetric analysis was 1.71 mg/L.
Zach analytizal determinatizsn found that approximately 80 percent
:Z the mass aedian aercdynamic diameter (MMAD) was 7 microns or
tmalluer.

The MMAD was approximatey 1.1 nmicrons over the 4-hour
ceriod; 35 tos 43 percent of the cumulative particle mass was
jletermined to range f£rom 0.8 to 0.3 microns in Jizmeter.

Clim:cal zigns ware negligible except for we-ting of muzzle
c.r durine; the 2xposure. Scme decrsasze in activi=zy occurred in
;oout 1/2 of each sex.

b

Heody weljiht was

oo oevidant.

sst until day 7 when normal weight gains

Ne alncrmalities were noteod UROn necropsy.




1 g1-4
Reviewed By: Henry Spencer, Ph.D. )4£“op :54”3 ’

Section 1I, Toxicology Branch I - IRS (TS-769C /;3 g’
g:s i

Secondary Reviewer: Marion P. Copley, D.V.M. O
Section Head, Section II, Toxicology Branch I TS~769C) 07Z4O

DATA EVALUATION REPORT

Study Type: Primary Eye Irritation Study TOX Chem No.: 740
in Rabbits

Accession No.: N/A MRID No.: 00148900

Test Material: Simazine, Technical

Synonyms: Simanex

Study No.: 1221D

Sponsor: Makhteshim—-Agan (America), Inc.
2 Park Avenue
New York, NY 10016

Testing Faciliity: Cosmopolitan Safety Evaluation (CSE), Inc.
P.0. Box 71
Lafayctte, NJ 07843
‘.tlo of Rpp T Prlmary Eve [rr tation S ,d/ in Rabbits,
Laboratory Report $12210.

“uthor: Gers.d Rosenteld

“oport Issuec: March 25, 1985

Conclusion:

The stuly is adequate to indicate that technical simazine
(51 inex) is very slightly irritating to the eyes of rabbits.

Toxicits Category IV

lassificatizn:

Core-Sugpiementary. A statement of the purity »f the active
ingredient was missing from the report. The study classification
may be upgraded with submission of the missing information.
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Materials:

1. Test Compound - Simanex, Technical (Simazine) 1181, as
a white powder was used as received.

2. Test Animals - Young adult white rabbits weighing 2 to
3.5 kg. The animals were acclimated for S days prior to
assignment.

Study Design:

A 0.1 g amount of test material was placed in the lower 1lid
of one eye. The other eye was the control.

Feed and water were provided ad libitum. Observations were
made at 1, 24, 48, and 72 hours. Positive effects were reported
cach 3 to 4 days thereafter until the irritation had subsided or
was considered to be a prolonged effect. Grading of effects was
by a modified Draize schedule.

Results:

Conjunctivitis (redncss) was noted only at 1 hcur in all
3.x of the test animals. he vffects were minimal and conplc;ely

-eoversed -oy-24-hoursy -The-study—tasted-oniy—72 -hours. —- T : i




Reviewed By: Henry Spencer, Ph.D. 3//

Section II, Toxicology Branch I - IRS (TS- < /49

Secondary Reviewer: Marion P. Copley, D.V.M. %/2/8?007240
Section Head, Section II, Toxicology Branch I - IRS (TS-769C)

DATA EVALUATION REPORT

Study Type: Primary Dermal Irritation TOX Chem No.: 740
in Rabbits
Accession No.: N/A MRID No.: 00148901

Test Material: Simanex (Technical), Simazine

Study No.: 1221E

Sponsor: Makhteshim-Agan (America), Inc.
2 Park Avenue
New York, NY 10016

Testing Facility: Cosmopolitan Safety Evaluation (CSE), Inc.
P.0O. Box 71
Lafayette, NJ 07848

Title of Report: Primary Dermal Irritation Study in Rabbits, . . .. . . . ...
T ~ ) Laboratory Report #1221E.

Author: Gerald Rosenfeld

Report I[ssued: March 25, 1985

Conclusion:

The study is zdequate to indicate that simazine powder in a
corn oil paste is very slightly irritating to the skin. A PIS of
0.2 was calculated by the Draize mecthod.

Toxicity Catezory 1V

Classification:

Core~-Supplemerntary. Purity of the active ingredient was
missing from the report. The study may be upgraded with the
subtmission of the =missing irnformation.




- rematned--at -geade~t-at-24—and-48-hovrs....Complete reversal_ had .
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Materials:

l. Test Compound - Simanex, Technical (simazine) 1181, as a
white powder, was mixed as 0.5 g in 0.4 mL of corn oil
per animal.

2. Test Animals - Six young adult white rabbits (sex not
specified) weighing from 2.0 to 3.5 kqg.

Study Design:

Six animals were clipped the day before the treatment
commenced. The 0.5 g of paste was placed under a l-inch gauze
and covered with adhesive and impervious sheeting for a period
of 4 hours.

One hour after cleaning the skin, irritation readings were
made. Additional readings werc made at 24, 48, and 72 hours.
Scoring =f effects was by the Draize method.

Results:

All animals wre affected by 45 minutes. Irritation noted
as erythoma never ot higher than a grade cf 1. Only two animals

occurres by 72 hours. A PIS was calculated as 0.2.

Py

The study indicated that Tox:city Catejory IV can be

aatablizned.

74




- ' é’ffés

Reviewed By: Henry Spencer, Ph.D.,M/ W’

Secondary Reviewer: Marion P. Copley, D.V.M.
Section Head, Section 1I, Toxicology Branch I - IRS (TS-769C)

Section II, Toxicology Branch I - IRS (TS-769C) E % %’U/f? 007240

DATA EVATUATION REPORT

Study Type: Guinea Pig Sensitization TOX Chem No.: 740
Study
Accessicon No.: N/A MRID No.: 0148902

Test Material: Simanex Technical (Simazine), a white powder

Study No.: 1221F

Sponsor: Makhteshim-Agan (America), Inc.
2 Park Avenue
New York, NY 10016

Testing Facility: Cosmopolitan Safety Evaluation (CSE), Inc.
P.O. Box 71
Lafayette, NJ (07848

Title of Report: Guinea Pig Sensitization Study (Buehler),
e s w1 <o e e s @yOTALOT Y REpoTt NOLw 1221F7 e

Author: Serald Rosenfeld

Peport Issued: March 25, 1985

Zonclusiacn:

The study is not adequate to indicate that the test material
Simanex {technical) dces not have significant dermal sensitizing
potential without further information on the absorptive capabilities
of paraffin oil in guinea pigs.

Classification:

Core-Supplementary. The study may be upgraded with the
submissizn and review of the purity statement and additional
information on the use of "paraffin oil™ in the study.
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Materials:

1. Test Animals - Ten young adult albino male guinea. pigs
were used in each test dose and positive control group.

2. Test Materials:

a. Simanex, Technical (simazine) 1181, as a white
powder. Purity of the active ingredient was not
submitted.

b. Positive Controls - a 2.0 w/w concentration of
p-phenylenediamine in saline.

Study Design:

An induction phase of the study required the shaving
{(clipping) of the back of the guinea pigs. Simazine (0.5 g)
in paraffin oil was applied topically under an occlusive patch
for 5 hours, weekly for 3 weeks. A 2-weck rest period followed
and then a challenge phase of the study was commenced.

The challenge phase used the same quantity of test or
pesitive control material at both the induction site and a virzin

- Gribe~—-Readings-of- trrittatton—were-scored for each-animalat each

site at 24 and 48 hours after challenge.

Both 2rythema and =dema as well as diamcter of the reaction
wor e recaorded,

Tesuolts:e

The positive contral animals all exhibited extensive increases
:n severity and size 2t reacticn when challenged.

Howawver, only two animals exposed to simazine exhibited
.nconsistent results in the induction phase. No irritation was
not2d following the challenge phase.

There is some guestion as tc whether paraffin oil allows the
lved simazine to enter the animal's system to any degree.

11557

Further data on {comparative)} absorptive rates of zhis solvent
in comparison to others n

ormally used are required.

~2
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peviewed by : George Robinson, DVM 00724{:
Secondary Reviewer: Robert Jaeger
Date: CSeptember §, 1985

See Memorandum: ID % 100-541
Simazine Registration Standard
Recent Toxicity Studies.
Acc. Nos. 257692, 257693, 257694, 244268

Revaluated by Henry ®. Spencer, Ph.C. ¢ ’%74?7
Secondary Reviewer: “Yarion P. Copely, DVM .24l 7%

Data Evaluation Report

Chemical: Sfimazine
Toxicity Chemical Nec. 740

ourity: Technrical, =atch No. FL 2402%{(8, a white powde.
a7.5%

- e - A i

TEyAy TV Te:

ol

cral toxicity

-

Testina Facility: Prarmaceuticals Tivisicn, Ciba-Teiay

Title of Pepcrt: fir~azine Technical Subacute QOral l3-week
Texiclity Study in Rats

spthors: C.N. Tz21i, 7T. Breckenridae and J. . Sreer
“tudy Ne. Pepor: tc.3I3018

erort Tssued: *rcril le, 198¢

Tocncelusicns:

The grevituszs raviswers evaluatizn (czopy attacred)
acturately reflezss =-e results =f the study. The study
{2 zlassified 3= “cra-Turplemertary rnecauvse 2 NOFL was

~n* determipe~.




Results: NOEL is less than 200 ppm: (LDT) reduction in
erythrocyte (m & £) and leucocyte (m) counts:
elevated cholesterol and inorganic phosphate levels
{m & f): renal calculi in 3/20 rats (m & £ ).

MTD is less than 2000 ppm: seriously affected
nutrition of treated rats (m & f ).

L T e - —————r e e e - —— [,
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MEMORANDUM

SUBJECT: 1ID ¢100-5%1.
Simazine Registration Standard:
Recent Toxicity Studies,
Acc. Nog. 257692, 7693)) 257694 anc 2442638
CASWELL $#740
FROM: George W. Eobinson, D.V.M, P - (% Lo A
Review Section I ‘7/?/,?@""
Toxicology 3Branch
Hazard Evaluation Division (TS~-769C)

TO: Richard Moumtfort, PM~23
Fungicide~Kerbicide Branch
Registratics Division (TS-767C)

THRU: Robert B. Jaeger, Section Head ,',s [
Review Sect:on T e 1?_,;7p?X§A. o e ——-
Toxicology 3ranch Y ,/{[7ir’
Hazard Eval sation Divison (TS-763C) /‘( . -:/ .

Registrant: <Ciba-Ge:gy Corporation
The registrant -as submitted several toxicity studies f-r
raview as a partial .pdate of its toxicology data base required
in accordance with EPA's Guidance Document for reregistration of
simaz:ine,
Results of toxicological reviews are as follows:

a. ll-Week Oral Feeding Study in Rats

NOEL < 200 ppm; reduction in erythrocyte (m & £) and
leucocwvte (m) counts; elevated cholestercl and
inorgamic phosphate levels {m & €); renal calculi
in 3/22 rats (m & €£}.

MTD < 2000 »pm; seriously affected nutrition of trz2ated
rats (m & f).

Classificat-on: Core-Supplementary Data
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‘:)\. 13-Week Oral Feeding Study in Qgggbao

“\NOEL = 200 ppm; reduced albumin levels and increasec
AN globulin levels (m), and elevated urinary

specific gravity (m) and ketone levels (m & £)
at 2000 ppm.

MTD < 2800 ppm; seriously affected nutrition of =reased
dogs \(m & f).

Classification:

Core-=Minimum Data.

Metabolism of Simazine in Female Rats
\,
™. The numbers of animals/sex, animal groudps anc
dose levels were too few. Only 2 female rats
eceived single doses of l4C-simazine; and,
2.

Measurement intervals and observation period
were N nadequate.

Classification: Core-Supplementary Data.

Acite Inhalation (4 hours), rats .. .

Llsp > 2-1 mg/liter
~

Zlassification:

Core-Minim.m Cata; Cateqcry !

vt
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simazine Technical sSubacute Oral l3-Week Toxi<izy Study 1in

Rats by C.N. Tai, C, Hdreckenridge and .J.D. Green,
Pharmaceuticals Div:ision, Ciba-Geigy Covporatison,

No. 85218, April 19, 13835; Acc. No. 257693.

Regeort

Test Material:

Tachnical, 3atch No.:

97. 33,

Simazine
purity oS¢

tL 8409344, white powder,

Tast Antinmals:

Mala and female rati Spgrague-Dawley (Crl: CUB% (0% (3351 HA]
‘rom Charles Rver +Hreeding Laboratories, Kin,ston, N. Y.
Iats were caged inicdividually undet standard controlied

with feed and water ad l:c:tum,
recelved and 10 week3 17 1-1%1at:

.aboran~ry condivians
~“are wacks 214 when
>t the 3tudy.

Ra%s
n

“Xxgerimenral

(]
L]
n
-
L)
3
.

“3ts were randcmly 1335:3ned to one of 4 grougs <f 10 sex
ind were fod simazine 1n g powderaed feed admixTure a2 l:b.tum
1% Ioncentritizns of J, 200, 2000 and 4000 ppm, caesge==ive. ..
4omogensus blanis s+ Siwazing Technigal ia.the sowdered | 0 ..
333 EU%T Wer: greparaed weekly and fed to the razs for 1
rnsecunLvae W8 {7 Zays a week}. Rats 1n tne coatrscl
LUID TeIelvasl maz.ne-free diet,

Y31 rL vl L IULIr ?PXAMINAatIonNs wWaere Ioniulst-ot o otno1l

a3 oZriTTo .oinritin f the study. ALl animals s Tes
TSR E 2 S -czminatisns ~N1In DL .Ie? Zalzic

e ';_'.:.5‘-% Tt 3 3. 120 AL wWaAsS 20s5arvad Tl I3l. SIT
- etallts o amloiigns T Tox1olty Weexlays oand coow ol oy
weax2nIZ3 :nd 3illay s, Pre-dose bBody weljnts xnI o Wesd .
Sy 423 a7l ISol ITNsumprtion were recordes.
Ten I3ste2l T3 e Jron o origlnal sioex were S 21 ot
lerarmine Ziseline nematology and clinical shemistry cal e
21o0d w3s i1lsn colleczted frem all surviving ra2zs jus<c 2
T3 tersinition INr Zerermination of terminal temacaliy o
Jiinical tnem: <$2s, Urine samples wars :Tllacoaa
STam o survIvLIng L3 terminaticn Ior fI.tine
LT undl s s s,

¥ ¢
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All surviving rats were sacrificed and necropsied at the
and of the dosing pericd (91 days). All gross lesions and
issue masses as well as adrenal gland, acrta, sternal =zone
and marrow, brain, cecum, colon, duodenum, esophagus,
epididymis, eye, optic nerve, femoral bone marrow, gonac,
heart, ileum, jejunum, kidney, larynx/pharynx, liver, lung,
submaxillary and mesenteric lymph node, mammary -;land,
skel2tal muscle, pancreas, parathyroid gland, prostate,
receum, sa2livary gland, pituitary gland, seminal vesicle,
sciatic nerve, skin, spinal cord, spleen, stomach, tongue,
thymus, tnyroid gland, trachea, urinary bladder, uterine
cervix an2 horn, and vagina were collected from ail rats
{~s agpplicable to sex) and fixed in 10% neutral buffered
formalin., Fixed tissues of control and hizh dose groups
underwent routine histologic processing, were stained with
H&E, and were examined microscopically. Adrenal gland,
heart, =xi1:ney, liver, lung and spleen from low~- and mid-
dose rats w~ere processed similarly and examined microsc<pically

Results:

Rats at all dose levels survived the 13-week feeding study
in good prysical condition with no apparent treatment-
related clinical signs. There were no ocuiar changes
nbserved,

L Ehae fﬂt“la“Pdnmeanmdaily doses-of Simazine decreased duriny 77 777

i
ene ll-wea< pariod with ranges in low, mii
follews: 9.6 to 17.3, 104.6 to 151.8 and 199.1 t»
«3; 1n males and 13.3 tno 12.83, 143.3 o 136,434 znz
33 my <3 in females.

and high <dose

siznifizart dose-~related reductions in mean feed 1ntake

ware >oservea during tne first week of dos:ing in males and

males, respectively: 4000 ppm (52.5% & 46.4%); 2000 pz=

7.2% & 3Z.1%) and, 200 ppm (6.5% 5 7.9). Ffeed intake

ncreased =Zuring the 2nd week for males and females 1n a.l

zated ;rzups, but mean feed intake of mid- and nigh-dcse

ts r2ma:ned significantly less than control rats throoznout

ne Sosing period, Mean feed intake in low- dosge femalss

sim:lar to that in control females during weexks 2

uizh 13. Low=-dose males, however, had signif:icant
intaxe comgpared o contrcl males du

&
3
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v -
L

LA TVE TS YPE B o S SIS EE -

1
Sr

Wi




UULGY

nQ4kc<
Concomitantly, significant dose-related reductinns in mean
pedy weights and mean bedy weight ;ains occurred in males
and females in all treated yroups. Significant we:ight loss
occurred in mid- and hign-dose males and females Zuring the
first week of dosing. During weeks 2 through 13, significantly
resduced mean body weights and mean body weight jains were
stoserved 1in treated males at all dose levels wnen compared
to control males, Mean Dody weights and body weignt jains
~ere significantly less i1n mid- and high-dose females Juring
~eex3 1 through 13, Although reduced mean body weijht
ja:ns were recorded, mean dody weights of low-dose females
were not significantly different from those of control
females,

At 13 weeks dose-related reductions in mean erythrocyte

count* were detected 1n all treated rats (both sexes) with
accom.anying decreased hematocrit levels in females it mid-
and high-cose levels and in males at the high-dose level,

Mean leukocyte counts were significantly lower in males at

all dose levels, Neutrophil and platelet counts were
significantly higher in female rats at mid- and high-dose
levels, with a dose-related increase in males {(not si;ni1ficanc.
at all doses,.

A variety of significa»t differences from control rats sere
decected .n clinical cnhnenmistry and urinalysis determinas:ons

el st st srimraroif Bl e - CS B JEOUPS DUt were-most-macked ia -mid~ and -Nijhe e - -
dose jroups. Significantly lowered mean nlocd jluicose
levls occurred 1n male rats, High crnolestersl an2 inarjanas
shcsphorus levels Wwere sresent in males and femalas, Irner
differences incluied low levels of sodium and zal:.um .-
males, low levels ot WUN, LDH, SGOUT and creatinine in
females, =lavated urinary ketone levels in males, anc
decreased Jrinary protein levels in females.

Recuced absolute oryan ~eights and increased relanive ~rjan
wergjhts for brain, heart, kidney, liver and tesctes 1n males

ard for prain and spleen in females were recorded £o3r mid~

and high-Zose groups. Increased mean relative adrenal

we:jhts occcurred in botn sexes in all dose groups. Recuced

mean absolute spleen we:jht in males and mean absolute

svary and heart weights were observed in mid- anc¢ high-dose
;rsups without appreciaoly increasing relative =<rjan weights.
Re.ative <varian weight was actually reduced 1n n:zn-dose fema.-:s.

&
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Necropsies revealed no gross lesions attributable to the feeding
of Simazine at 200, 2000 and 4000 ppm. A dose-related 1incidence
of renal calculi were detected in treated rats when kidneys

Jere examined microscopically.

Il

Number of renal calculi at doses (ppm) of

|
"Sex | 9] 200 2000 4300
Males I 0/10 1/10 4 3/10 5713
"Females I 1/10 2/10 5/10 2710
‘Toral T 1720 3/20 3720 FE

The 1ncidence of calculi was significant for males in the high-2cse
sroup and for males and females combined in the mid- and high-

dose groups. The incidence of renal epithelial hyperplas:ia,

r135ue reaction to calculi, in high-doge males was also
significant, The calculi were located primarily in the renal
pelvic lumen, rarely in tubules., Microscopic examinations

revealed no other lesions which could be attributable to a

toxic effect cf Simazine,

Conclusion:

It appears that reduc2d mean feed intake in treated rats ;s

: most likely due to tne palataodility of Simazine 1n the dier,

B - oo s peeeen? ygrerrspadtviduat- Doy welghts and reduced Yody weight Jains
para.leled mean feed :ntaxe in treated rats. The majority ot
tne alterations in S.:intcal chemistry values may De relazed ¢
tee@ Ionsumpticn 1t treated rats. Renal calcili and atsendng
Afperplasia ~ere tne only dose-related lesions detectad
miiroscaoplcally.

SOEL < 200 ppm; reduction in erythrocyte
(m 5 £} and leukocyte (m) counts:
2l2vated chclesterol and inorganic
phosphate levels (m & £); remal calcull
tn 3723 rats (m & £}

MTD 7 2030 ppm: seriously affected nutriticn ¢t
treated rats (m & €)

C.assirfication: Cocre-Sugplementary Data

NOTE: A no-coserved-2ffect-lavel was not determined.
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Pecent Toxicity Studies

Acc, Nes, 257692, 257693, 257694, 244263
Peevaluated by: Henry W. Spencer, Ph.D./Qa(f 6k5}y/;?
“econdary Peviewer: ™“arion P, Copelw, DVH:zzgiag}}é%?7

Cata Fvaluation Report
Chemical : Simazine .
Toxicity Cremical No. 740
Purity:®atch No. FL 840988, Simazine Technical, 97.5% pur:ity
Study Tyre: Surhacute “<ral Toxicity :n Cogs
wuip v, - 00\ %6655
e 20C .l NSRS DUTE e e e e e e e e
ropcer: Tita-Teiay Corp.
Ty T2l Pharmaceuticals Tivigion, Tirna- el
Tiwle =2d tercre: Subacute Cral ll-week Toxicity “tudy 1o
Authors: ~. M. Tai, C. Preckerridage and J. C. Sreen
Ttudy Ne. 25022
Parort Teoged; Aapril 12, 1385
~~nclusizn:
The rravicus reviewers evauatic~ (copy attachked) accur:-oly

raflocts tre r - :

esults of the study. The study is clacssf

core~-mini
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er receivinag 13 weeks cf technical Zlirazine .n - zez ol
or 4000 prm in the feed over a perioccd >t 1[G
and clinical chemistry -<Zeterminations di‘i rc

ct from tine chemical. Tremors in both sexes

dose only. Feed ccocnsumpzion was reduced in
cse arimals. Mid and high Zose females lzost we
of the study while only the high dcsed males

. The mid dosesd males also were affected Ly

i~ht ~ain over the lenath =f the study. -
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It appears that reduced mean feed intake in treated
doqs is most likely, due to the palatability of Simazine
in the diet, Lower individual body weights and reduced
rody weight gains paralleled mean feed intake in treated
doas. The majority of the alterations in clinical
chemistry values and organ weights may be related to
feed consumption in treated dogs.

NOFL = 200 ppm: reduced albumin levels and increased
alobulin levels (m}, and elevated urinary specific
aravity (m) and ketcne levels (m & f )at 2000 ppm.

“TD is less than the 2000 ppm: seriously affected
nutrition of the treated dcgs (m & f),
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" 2. Simazine Technical Subacute Oral l3-Week Toxicity Study :n
Dogs by €. N. Tai, C. Breckenridye and J. D. Green,
Pharmaceuticals Division, Ciba-Geigy Corporation, Report
No. 85022,-April 12, 1985; Acc. No. 257692.

~

Ja

Test Material:

Simazine Technical {Batch FL 840988), purity of 97.5%;
prepared w~eekly as an admixture of Simazine Technical in
powdered Purina canine diet,

Test Animals:

Purebred Reagle dogs from Marshall Farms. Dogs were caged
inidividually under standard controlled laboratory conditions
“ith feed and water ad libitum. Dogs were approximately 7

to 8 monzns of aye at the initiaiton of dosing and had a

body weignt range from 8.0 to 10.0 kg for males and 7.0 to
8.6 ky for females,

Experimental Design:

Dogs wer= assigned to one of 4 groups of 4/sex and were fad
a dietary admixture of Simazine ad libitum at concentrations
of 0, 200, 2000 and 4000 ppm, respectively. Control grnougs
received non-treated Purina canine diet. Approximately--4G0 -
v—3ram. portions of the test feed "admixtures and control diet
T “ere offered daily to dogs for at least 91 consecutive davys.
Preliminarcy physical examinations of all dogs were cornduc= 2! :
ny the at-ending veterinarian. oOnly dogs judged healtny
nased on jeneral obserwvations, body welights, and on phys.ca.,
clinical laooratory and ophthalmolcoygical examinations were
chaosen t37 this study. All dogs were observed daily for
appearance, mortality and signs of toxicity. Further
chysical 2xaminations of dogs were conducted on days 29,
and 31 »f <ne study. Individual body weiynts and feed
cnnsumptisn were recorded predose and weekly tnereatter;
nody we.jnts were also recorded just prior to necropsy.
Blnod was :collected from all Zogs predose and at 44 and 32
aays for nematologic and clinical chemistry determinations.
Urine was =ollected from all dogs predose and at 42 wnd 932
days for r—=utine urinalysis. Ophthalmological exam.nacions
were conducted on all dogs on day 91.

W
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All dogs were sacrificed and necropsied between 93 and 98 ‘
days of the study with one exception; a low dose male bit a
technician and was quarantined by law for 15 days and was
sacrificed. on study day 108. Specimens of all jross lesions
and tissue masses, adrenal gland, aorta, sternal Sone and
marrow, brain, cecum, colon, duodenum, esophagus, epididy=is,
eye, gonads, gall bladder, heart, ileum, jejunum, kidney,
liver, lungs, axillary and mesenteric lympn nodes, mammary
jland, skeletal muscle, sciatic nerve, optic nerve,
pancreas, parathyroid gland, pituitary gland, prostate,
rectum, salivary gland, skin, spinal cord, spleen, stomach,
tongue, thymus, thyroid gland, trachea, urinary bladder,
uterine cervix and horn, and vagina were c¢ollected from all
doygs (as applicable to sex) and fixed in 10% neutral puffered
formalin., Fixed tissues underwent routine histolcgic
processing, were stained with H & E, and were examined
microscopically.

}

Results:

Dogs at all dose levels survived the l3-week feeding study.
The mean daily intake of Simazine by dogs in the low, mid,
and high dose groups was calculated to be as follcws: 6.9,
65.2, and 133.6 mg/kg for males and 8.2, 64.3, anc¢ 136.7
ng/k3 for females, respectively. Tremors, which were
observed as early as week 3 and persisted until terminat:ign,
e e e =OCCUE-Ted- in 4/4 males and 3/4 fumales at rthe hijzh-dose
level only.

Mean Zaily feed ccnsumption was significantly less i1n mid

ind nigh dose males and females than 1n c¢ontrol dojg

~nrouzhout the ll-week dosing period. Compared tc contrals,
nean feed consumpt:ion wes reduced i1in mi4d and hijh zcse

;roups as follows: 22.2 and 25.2% for males; and 32.0 and
35.93% for females. Mean f2ed consumption in low Z-se males

and f2males did notr differ significantly from tha- »f controals.

413h Zose males actually l1ost body weijnt during trne 13-
“seek feeding study, ~0.8 k3 (=-3.33%); mid dose males 7atined
a scantly 0.1 kg {(+ 1.143%8) Zuring the same peri1od, Mi1d anc
nigh z2ose females lost 0.6 kg (-7.8%) and 1.4 kg {-149,7%;
sody weight, respectively.
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Mean heart rate of high dose females was significantly 0 444C
higher than that of controls during study week 9; the same
occurred in high dose males during study week 13, Also,

mean bory temperature was slightly higher in high dose

males than in controls. Mean erythrocyte :ounts, hemoglobin
angd hematocrit values were significantly lowser in high dose
males and females than in controls during weeks 7 and 13.

Mean percent neutrophils were significantly higher and mean
percent lymphocytes were significantly reduced in high dase
males at week 13. Mean platelet count was significantly

hizh 1n high dose males during weeks 7 and 13. Mean percent
eosinophils were significantly reduced in all treated males

at week 7 and in high dose males at week 13, Mean prothrombin
time was significantly less in all treated females relative

to controls at week 113.

A variety cof significant differences from control dogs were
detected in various parameters in clinical chemistry and
urinalysis Zdeterminations in all dose groups but were most
marked in mid and high dose groups. Significantly lowered
mean albumin levels occurred in mid and high dose males ac
week 13 accompanied by an increase in mean glooulin lavels
and a decrease in A/G ratio in high dose males. There were
also significant reductions of mean SGOT levels in all
treated males at week 7 and in high dose males at week 13,
in mean creatinine levels in nigh dose males at week 13, 1in
_mean total .oilirubin-in-high dose Males at week 7. and in Ca*"*
in high dcse males at «eek 7 and mid and hijn dose males a<
week 13, Signifizant reductions occurred i1n mean alkaline
shesghatase in mid and high dose temales it «eek 7, 1n Ca™~
levels in n:3h dose females at week 13, and 1n Na* and sGOT
levels in =7:1d and high dose females a1t week 13. Routine
irinalysis revealed significant :acr2ases 1n specif:ic
jravity 1n mid and high dose males a: <eek 7, and in ketone
leveis in mi1id and high dose males anc females at week 7 an? j
high dose males at week 13, Urinary -4 was significantly
decreased 10 high dose males at week 7 and high dose males
and females at week 13,

o AT T i TV A

Sign:ficantly reduced mean absolute neart weights were
recorded for all treated males and h:;h dose females. Mean
ralarive heart weights were also sign:ificantly reduced 1n
high dose males and females. 3S:ignificantly higher mean
relative brain and liver weights were recorded for mid and
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high dose males and high <ose females. Significantly higher
mean relative brain and liver weights were recorded for mid
and high dose males and high dose females, Mean absolute
testes weights were significantly reduced in m:d and hign
icse males; mean relative testes weight was also reduced in
high dose males.

-
-

Necropsies revealed no gross or microscopic lesions
attributable to the feeding of Simazine at 200, 2000 and
4000 ppm,

Cenclusion:

It appears that reduced mean feed intake in treated dogs is
mcst likely, due to the palatability of Simazine in the
diret. Lower individual body weights and reduced bhody weight
sains paralleled mean feed intake in treated dogs. The
majority of the alterations in clinical chemistry values

and organ weights may be related to feed consumprion in
treated dogs.

NOEL = 200 ppm; reduced albumin levels and
increased globulin levels (m), and elevated
urinary specif:ic gravity (m) and ketone
levels (m & £) at 2000 ppm.

“TD.<- 2000 ppm: seri-usly -affecrted-murrIizionn 2f
treated dogs (= & £}

Zlassification: Core -~ Mi-:mum Data.

T3-763:ROBINSON2s11:X73710:3 29/3%5 Jard T
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Reevaluated by: Henry W. Spencer, Ph.U.éa‘dg /4;’ rz
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Data Evaluation Peport

Chemical : Simazine

Toxicity Chemical No. 740

Purity: Simazine Technical, 97.6% purity
ftudy Type: Subacute Cermal Toxicity
MRID No. 00005767

icc., No, -

“ponsor: Cika-Geiay ~orp.
Testing Facilitv: Fio-Fesears~ Larcratories, Lt<., Tarada
Toxicihy in Racnoits

Title of Report: 2!-Tay Gubazute “er~al

Authors: Not niven

Study No. 12717
Peport Issued: April !4, 134C

Conclusion:

The previcus reviewers evzluaticn {cory attached) accurasaly
reflects the results —f the study. Tre 3t _dyv i3 zlassified as
core~quideline.

results: After receiving 15 doses <f techn:ical
3, 10, 100, or 1000 rg/kg cn the skin over a pe
Rlood counts and clinical chemistry determinati

imazine 1n dofekot
icd of 21 davs,
s did n~=t indicat=

QW

a toxic effect from the chemical via the rdermal route,
A small number of animals (3/%27) exhibites ulcerative dermatitisz
which was considered %“c¢ be frecm techrniciarn mandling., The NGEL

was areater than 100C mrg/kg/dav.
The registration reguirement fcor thir ztudy is fuifilled.

82 -2
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m § UNITED STATES ENVIRONMENTAL PROTECTION AGENCY O O 7 2 4 O
A3 g WASHINGTON, D.C. 20460
’.lm\“' , 304255
orFmcgE OF
PESTICIORS AND TOXIC SUSSTANCES
MEMORANCUN ///
TO: Richard tlountfort, PM 23
Registration Division (1S-767)
THRU: Robert B. Jacger. Section Head A //4/V3
: Review Section #1

Toxicology Branch/HED (15-769)
SUBJECT: Simazine Registration Standard
Submission of the Toxicology Branch evaluation of Simazine
toxicity data consists of: .
1. Reviews . rreviously unreviewed studies.
I 2. Dpata Evaluation Repcr+«s for @acH relévant toxicisy study. - -
3. “Onc-Linnr:" for the Data Rase. o

4. Data Summary, a bibl:zcqgraph indicating the . .-
toxicalegical Zata gaps and meas.ros -anen to fill them.

S. Policy discussion and tolerance assessment.

Toxicology Chapter

Neute Testing:

chnica2l

There ar2 no available acute studies o the te
submitted :n

'S

A

qrade of the active ingredient. Acuta studies t
3

u

MRID 400023965 were previously roviewund and Core classif:ed
by C. Frick {memo, 9/20/77 an<d TOX Ime. $001392). Simaz:ne
is a chlorotciazine herbicide and alqgaecide which has lo-
toxicity from acute exposure.




Subchronic Testing

B82-2 2)1-Day Dermal

Studz Type:

MRID Number:

Sponsor:
Contracting Lab:

00057567

Ciba-Geigy Corp.

Test Material:

Methods and Experimental

Dio-Resarch
Project lo.

Simazine Technical,

NOA&2<5
007240

21l-Day Subacute Dermal Toxicity in Rabbits.

Ltd.,
1/14/80

Laboratories, Canada

12017 pated:

97.6% purity

Cesign:

New 2Zcaland White rabbits from Canadian Breeding Farms
and Laboratorics were individually housed in cages under

temperature-controlled conditions and acclimatized for two 5

weeks, Eighty rabbits wore
of 10 males and 10 females

doses of 0, 10,
24 hours prior to init:al.
thercafter.
abraded and again once <ach
once prior to the initial
Lhereafter with dosinn
Lody weight., Test matoer:al
volumes on cach day

i *

area). The control

saline concurrently.
of six hours at cach
was removed and
material. Each animal! -

Groap

dnetine

for a total of 15 appl:ir. .2
Viahility and toxicity - >

Scor
Per

late afternoon.
to the techniaue of

consumption werae made

to receive
100 and 1000 mq,/kq.

=Q AT al testing apd. at necessary intervals
""In adidition, the skirn of 5 rabhits/sex/dose were

ey oo

W
of 1oy, snlightly moistenaed
physiological saline uni o« .nocally anplicd

abraded skin sites witn ocslusive wrapping
3
Al
H

the sh v W

IR

S tade

3

equally divided into 4 test groups
Simazine Technical at
Al) animals were shaved

waek,  All animals were weighed

application and twice weekly

to the most recant
inoanprapriate
weth
to intact and
{10% body surface
wiiministersod pnysiological
tigns vere maintained for a period
: which impervisus wrap
remove ~esidueal test
days a1 week
iays.

ard tusted
worabed oyt

8 B

the
doto any
applicatinng
nver a period of 11
Powarse nadee once each merning and
crylunema anidfor edema according
daily, fstimates of food
wly during the study.
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Blood samples for biochemical and hematological analyses
were withdrawn on days 0 and 21. The following were performed
on each blood sample:

1. Complete blood count consisting of hemoglobin,
hematocrit, WUC with differential, RBC, platelet and reticulccyte

count, and

2. Analyses for NDull, glucose, alkaline phosphatase
activity, S.G.pP.7., 5.G.0.T., calcium, potassium, lactic
dehydrogenase, direct and total bilirubir, total cholesterol,
total protein, albumin, globulin and A/G ratio.

On day 21 of the study cach rabbit was sacrificed and
immediately subjected to a complete aross necropsy. 1In
addition, the liver, kidneys, heart, gonads, thyroid (with
parathyroid), adrenals, and pituitary were examined and weigh=ed.

Histopatholcqical examination was pecformed on multiple
sections of treated and untreated skin, cn any gross lesion |
present {(along with normal contiquous “issue), on representat.ve
samples of liver, kidney, brain (3 lewels. from cerebellum,
cerebrum and pons ), hearst, pitultary, “hyrold with parathyro::,

- adrenads anrd-gonadg, .- oo oTvoos T o oTmT T

Results:

Dermal a3ppl: o abraded and
intact skin ~=ites v Jdose-rolated

armritent

svstemic nox
con onczdrred in

apisndes o

,
G
£ e 0T
[a Y

ceontrol and treas i dr el oon Jday
11 of the swuldy jemeral oed
congaestion I oS

Slight eryth oma wis oo an Lo | . .7t oL tne hian
dose male during e firs B RAR LU SIS AN Une oW
dose female ~xnil . wed oo clighe oceryt, 0 an o topsaccensiUe
days on intachl se .. 5L S : : 7 vhema dere:
absent in a.l oy Tl - imLie. Tlcerative
dermabitis «<oouch o~ A P i s R U B WS S
occurred in T ool e 0 an L L . CoL L.
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. Incidental differences occurred in both pre-treatment
and post-treatment nematology and blood chemistry analyses.
No significant differences were revealed between test groups.
Miscellaneous subclinical lesions were observed at neccrospy
in control and test groups which were unrelated to simazine

dosage. .

Conclusion:

Fifteen dermal applications of technical simazine over
21 days at doses up to 1 g/kg produced no systemic toxicity
nor any dose-~recalted alterations of the skin. Ulcerative
dermatitis observed in 3/80 rabbits was most likely due to
technical handling. NOEL > 1000 mg/kg

Classification: Core-quidelines

This study satisfies the registration requirement.

1 -
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Reviewed By: Y.M. Ioannou U/ﬂf(?

Section 1II, Toxicology Branc I - lRS (TS—769C)

Secondary Reviewer: M. Copley %/ qéqgr

Section II, Toxicology Branch I =~ IRS ( -7 §C) 00 7240

DATA EVALUATION REPORT

Study Type: Chronic Toxicity/Carcinogenicity (Rat) (83-5)

TOX Chem No.: 740

MRID No.: 406144~05
Test Material: Simazine Technical

Study No(s).: 2-011-09
Sponsor: Ciba-Geigy Corporation, Greensboro, NC

Testing Facility: Ciba-Geigy Corporation
Pharmacevticals Division
Summit, NJ

Title of Report: Simazine-Technical: 104-Week Oral Chronic
Toxicity and Carcinogenicity Study in Rats.

~Authori{s):._C.C. _McCormick, -A.T. Arﬁhur, J.D. Green - immeer e mn

Report Issued: April 12, 1988

Conclusions:

The LEL for chronic toxicity of Simazine Technical in
Sprague-Dawley rats was found to be 100 ppm {5.3 mg/kg/day)
based on depressicn of body weight gains and depression of
values for the hematology parameters, RBC, HGB and HCT in
female rats. The NOEL was found to be 10 ppm (0.5 mg/kg/day!}.

Simazine Technical was found to be oncogenic in female
rats, inducing mammary tumors at dose levels of 100 ppm
(5.3 mg/kg/day) and 1000 ppm (63.1 mg/kg/day).

In male rats Simazine appears to induce the formation i

liver tumors (hepatocellular adenomas/carcinomas) at the dose
level of 1000 ppm (45.8 mg/kg/day).

Classification: Core~Minimum
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Materials and Methods:

Male and female Sprague-Dawley rats [Crl:VAF/Plus™ CD®
(SD)Br] obtained .from Charles River, Kingston, NY, approximately
6 weeks old and weighing 126 to 189 g (males) or 101 to 157 g
(females) were used throughout this study. Upon arrival all
animals were examined for their health status and only healthy
animals were included in the study. Ophthalmoscopic examinations
were performed on all animals and necropsy and serologic deter-
minations were performed on five males and five females, randomly
selected. The rats were acclimated to laboratory conditions for
approximately 3 weeks and after the first week of acclimaticn
they were housed in individual cages, identified with Monel ear
tags and provided with food (Ground Purina Certified Rodent Chow
$5002) and tap water ad libitum. Animal cages were kept in a
room where the temperature was maintained at 73 + 5 °F, the
relative humidity at 530 + 20 percenc, with a 12~ -Lour lxght/da*k
cycle.

Study Design:

A total of 340 male and 340 female rats were used in this
study. The rats were randomly divided into four major groups/sex
and exposed to dietary concentrations of Simazine Technical as
shown cn the following page (abstracted from the original report}.

Fer-the preparationm of the test diets, Simazine Technical ™ v e
{Batch TL 850614) with a purity o€ 96.9 percent (personal
communicaticn with Tom Parshley of Ciba-Geigy) was mixed with
powdered Certified Purina Rodent Chow 25002, at intervzls cased
on the stability of the test article admixtures at room temperatursa,
This stability was reportedly at least 21 days for the lcw~-dose
{10 ppm) and at least 40 days for the mid~ and high-dcse zdmixtures.
Test article concentrations in the diet were determined a: study
initiation and at approximately 4-week intervals thereafter for
the first year, and at 8-week intervals for the second vear =n
study. The hcmogeneity of Simazine in diet admixtures was
determined twice (study week 1 and 63) during the studvy.

All animals were observed daily for clinical symptoms
toxicity and mortality. Body weights were recorded on weszx
and -2, weekly during weeks 1 through 13, biweekly during «
14 thrcocugh 25 and monthly thereafter for the remainder 3- =z
study. Food consumption was determined weekly for weexs .
through 13, »iweekly for weeks 14 through 25 and month.y
thereaﬁter. water ccnsumption was measured on weeks 1, 2
through 64, znd 102 cn study. All animals were palpat 2d
masses at 4 “#eek intervals for the first 3 months on =z:ud:- and
at 2-weak intervals thereafter,

17



Treatment Schedule:

The test article/feed admixtures were available ad libitum
at concentrations of 10, 100 or 1000 ppm. The control group
received untreated Certified Purina Rodent Chow #5002 ad libitum.
Chronic phase animals consisted of 40 rats/sex in the control and
high~dose groups and 30 rats/sex in the low- and intermediate-dose
groups, while carcinogenicity phase animals consisted of S50 rats/
sex/group. The test article/ feed admixtures were administered
7 days/week for a minimum of 1lU4 consecutive weeks according to
the following schedule:

Dietary
Group Phase Number of Rats Concentration Least Number of
Male Female {ppm) Dose Weeks
10 10 - 52
Chronic?a 10 10 . 52 + 52-wk recovery
1 2% 20 o] 104
Carcinogenicityb 50 50 104
Chronic? 10 10 52
20 20 104
P rm e e - 10 N e e 2t o o e
rarcinogenicity? 50 50 104
Chronic? 10 10 52
20 20 1G4
3 100
Carcinogenicity®? 50 50 104
10 10 52
Chronic@ 10 10 52 + S2-wk recovery
4 20 20 1000 104
CarcinogenicityP 50 S0 104

aafter approximately 52 weeks of treatment, 10 rats/sex sroup from the

chronic phase were sacrificed and an additional 10 rats sex also from

~he znronic phas2 in the control and high~dose groups w“ere maintained

cn untreated {(control) <iet for approximately 52 weeks at which time

the remaining animals were sacrificed. After approxinazely 104 weeks

>f treatment, the remaining animals from the chronic znase were sacrificed.
“After approximately 104 weeks of treatment, the rema.n:-g animals Zrom

-he carcinogenicity phase were sacrificed.

o
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Ophthalmoscopic evaluations wer: carried out on weeks =2,
25, 52, 72 through 76, and 104 and for recovery animals on week
65 on study. 3locd smears for animals sacrificed moribund during
the study were evaluated for differential count and red cell
morphology.

For hematology and clinical chemistry determinations blood
was collected from the right orbital sinus of male and female
rats lightly anesthetized with ether, For urinalysis, urine
samples were collected during a 1l6-hour overnight period from
nonfasted animals for volume determinations while freshly voided
urine was used for determination of all other urinalysis
parameters. Hematology, clinical chemistry and urinalysis
determinations were carried out based on the following schedule
(abstracted from the original report):

No. Rats Used for Clinical
Lab. Determinations?@
No. Rats Week of Hematology” BEiochem.P Urinalysisv

Group M F Sac. M F M F M £
BaselineC 20 20 -1 10 10 10 10 10 10
1 10 10 105-106 10 10 10 10 10 13
20 20 105-106 10 10 i 10 10 ic
2 20 20 105-106 10 193 10 10 1o mmiéwwmm“wmeﬂw'”wuk
3 20 20 105~106 10 190 10 10 10 Lz
4 10 10 105-106 10 10 10 10 10 ic
20 20 105-106 10 10 10 10 10 1c

aanimals from the carcinogenicity phase were used for these
determinations at the final sampling periocd in order to have
10/sex/group.

banalyses were conducted predose (test week -.) on baseline
animals, at weeks 25 and 26, 77 and 78, and 124 on animals
assigned to the 194~weeks chronic phase, and weeks 52, 65 and
656, 78 and 104 on animals assigned to the recovery phase.

CBaseline animals included 10/sex for hematclocgy 10/sex for
biochemistry and urinalysis. These data have been maintained
in the craw data file for the study.
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For hematology, clinical chemistry, and urinalysis the
following CHECKED (X) paramaters were examined:

1. Hematology

3. Urinalysis

X X

~| appearance* X| Glucose*

X| Volume* X| Ketones*

X| Specific gravity* X| Bilirubin-~
XI pH X| Blood*

X| Sediment (microscopic)™* Nitrate

xl Protein* X| Urobilincgen

Sacrifice and Pathology - All animals that died and that
were sacrificed on schedule were subject tc gross
pathological examination and the CHECKED (X) tissues
were collected for histological examination. The [XX)
organs in additjon were weighed.

"Recornegged by Subdivision F (October 1982) Guidelines Ior
chreric studies.

~5-

X X
X| Hematocrit (HCT)* ~| Total plasma protein (TP)
X| Hemoglobin (HGB)* X| Leukocyte differential ccunt
X| Leukocyte count (WBC)* X| Mean corpuscular HGB {MCH)
X| Erythrocyte count (RBC)* X| Mean corpuscular #GB conc. (MCHC)
X| Platelet count* x| Mean corpuscular volume {MCV)
X| Reticulocytes
2. Clinical Chemistry
X X
Electrolytes: C .her:
X| Calcium* X[ Albumin¥*
X| Chloride* X| Blood creatinine*
Magnesium*’ X| Blood urea nitrogen*
X| Phosphorous* . X| Cholesterol*
X| Potassium* i X| Globulins
X| Sodiun* X| Glucose™*
Enzymes X| Total 3ilirubin*
'« =+« seme .. ..|%|.Alkaline phosphatase 4| Total Protein*
Chclinesterase Triglvcerides
X| Creatinine phosphokinase* X| A/G razio
X| Lactic acid dehydrogenase
X| Serum alanine aminotransferase (alzo SG=T)*
X| Serum aspartate aminotransferase (also 3SGOT)*
X| Gamma GT
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X X X
"Digestive system “Cardiovasc./Henat, “Neurologic
X| Tongue . X| Aorta* XX| Brain*
X| salivary glands* ¥X| Heart* X| Periph. nerve*
X| Esophagus* X| Bone marrow* X| spinal cord
X| stomach* X| Lymph nodes* (3 level)
X| Duodenum* X| Spleen* X| Pituitary*
X| Jeiunum* X| Thymus* X| Eyes (optic n.)*
X| Ileum* Urogenital Glandular
X| Cecum* XX| Kidneys* XX| Adrenals*
X| Colon* X| Urinary bladder* Lacrimal gland
X| Rectum* XX| Testes* X| Mammary gland*
XX| Liver* XX| Epididymides X | Parathyroids*
Gallbladder* ¥]| Prostate X| Thyroids*
X| Pancreas* .| X| Seminal vesicle Other
Respiratory XX| Overies X| Bone*
X| Trachea* X| Uterus n| Skeletal muscle*
x| Lung* X| Skin
X| All gross lesions
and masses

3

H
*Recommended by Subdiwision F (October 1982) Guidelines for
chrenic studies.

‘Histopathclogical examinations were conducted on all
gross lesions involving tissue masses. In addition,
formalin-fixed pituitary tissue was processed so that, if
needed, seciions could be stained using immunocytochemical
staining procedures for the identification of prolactin.

Statistical Evaluation:

{Abstracted from the original report - see Appendix A)
Results:

Chemical analyses of feed admixtures estabiished that
a) Simazine was stable in the diet (at room temperature) for at
least 21 days for the low-dose (10 ppm) and for at least 40 days
for the mid- and high-dose levels. (The authors did not give
any justification as to why low-dose admixtures were tested for
stability for only 21 days); b) Simazine concentrations in the
diet were in close agreement with the target ccncentrations of
10, 100, and 1000 ppm; and ¢) Simazine homogeneity in diet
admixtures was at an acceptable level as evidenced by the almost
identizal values obtained fc~m samples within the same dose level.

Clinical Signs -~ Although a great wvariety of clinical signs
were ocserved throughout the study, the incidence and/or frequency
o2f these signs was for the most part comparable between the Simazine-
treat =g and the control groups. Clinical signs that were of higher

- -

Sk VeI - T AY W T W s sty e



AC7240
incidence in the high-dose groups compared to controls included:
Tissue mass in females (12 versus 38 for control and HDT, respec-
tively); swollen aprendages in males (7 versus 17 for contrcl
and HDT, respectively); alopecia/ general hairloss in females
(2 versus 5 for control and HDT, respectively).

Mortality - As illustrated below, the mortality rate for the
interim sacrifice and terminal sacrifice (main study) groups «as
very low during weeks 0 through 52 on study. However, a high
rate of mortality was reported for the main study between weexs
53 and 106 (terminal sacrifice). For males the survival rate
in the HDT was significantly higher than the control group (33
versus 60% for the control and HDT, vespectively); on the contrary,
in females the survival rate was in general lower than the males
for all groups: the survival rate for the HDT females (20%) was
much lower than the controls (34%).

Week
of ’ Mortality Ratio
Study Study |Sex 0 ppm 10 popm 100 ppm 1000 op=
Interim| 9-52 M |o/10 (0)1 1710 (10)] 0/10 (0) 0/10 (0}
F |0/10 (0} 0/-0 {0) 1/10 (10) 1710 (12)
Main "“o’-szJ M |2/70 (3) 0/70 {9) 0/70 (0) 0/10 ‘0
F 10/70 (0) - 2/70 (10Q) 7770 (10) 4/70 .68
S3-1061 M |41/68 (60)]46/70 (n6):33/70 (56)(28/70 411
P |46/70 (66)|45/%53 (66)146/63 (73)152/36 Ty
3-1061 M |43/70 (61)(46/70 (66)|39/70 (56)(28/70 .42
F |46/70 (66)|47/70 (67)]|53/70 (76)|56/70 3.1

lNumber in parentheses denotes percent mortality.

Palpable Masses - The incidence of palpable masses (coni.rmed
at necropsy) was significantly higher in females of the HDT (1730
ppm) compared to the controls. For the controls 37/90 (41%)
animals had palpable masses while for the high-dose group 9,38
(75%) animals had palpable masses. For the low- and mid-dose
groups palpable masses were of approximately the same incidercze
as the controls. In males the incidence of palpable masses wzs
comparable in all groups.

Ophthalmological Examinations -~ None of the ocular effec
observed could be attributed to the test article since the in
and frequency of these effects were comparable between treats
and control grougs.

Bodv Weight = Data presented here indicate that mean coc s
#eights for nale and female rats of =ne H#DT (1000 ppm)} were ==
tically significantly lower .than the controsl group beginning =
davy 7‘§n st:dy and continuing to studv zermination {(day 723} T

-7=



For female rats of the mid-dose group (100 ppm) statis%glz}lo
significantly lower mean body weights as compared to controls

were observed at different time intervals throughout the study

and at study termination. Mean body weight gains were also
statistically significantly lower in male and female rats of the
high-dose groups as compared to controls throughocut the study.

For male and female animals of the mid-dose groups (100 ppm)
statistically significantly lower body weight gains were seen
occasionally at different time intervals but not at study termination.

Food Consumption — A statistically significant reduction in
food consumption was observed in male rats of the HDT (1000 ppm)
beginning at day 7 (first time point measured) and continuing
until day 700 on study (4 weeks before sacrifice), Table 2.
Statistically significant depression of food intake was also
rep-rted for female rats of the HDT on days 7 :hrough 560 on study,
but not during the final 6 months on study (Table 2). The reduced
food consumption in males and females of the HDT correlated with
the lower body weight and body weight gains in the same groups
throughout the study. In rats of the low- and mid-dose groups
(males and females) change in food consumption was seen only
rarely during the study.

Based on the food consumption and the animal body weight

{at. mid-period) the authors calculated the -following mean daily - meimmr v
dose intake in mg/kg for each treatment group for both sexes:
Dietary
Concentration Mean Daily Tose Range
Sex Group (ppm) Img/kg/day mg/kg/day me/kg/day
M 2 10 0.5 0.41 0.27 - 1.293
3 100 5.0 4,17 2.75 - 13.12
4 1000 50.0 45.77 37.43 - 113.40
F 2 10 0.5 0.52 0.323 - 1.38
3 100 5.0 5.34 3.27 - 14.30
4 1000 50.0 63.10 50.24 ~ 125.24

These results indicate that females were receiving mean
daily doses, on a mg/kg basis, between 27 and 32 percent higher
than the corresponding male dose groups. The range for mean
daily doses was for the most part comparable between the two
sexes.
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Table 1
Mean Body Weights and Percent Body Weight
Gains at Selected Time Intervals

Day on Dose (ppm)
Sex |Study 0 10 100 1G00
Mean body M 0 |[160.4 |161.3 [160.4 |158.8
weight (g) (1.3)1](1.3) [(1.3) (1.3)

7 206.9 |207.3 |204.9 188.4**
(1.6) ;(1.9) [(1.6) (1.5)
98 542.9 [538.3 |529.6 434,.7**
{5.7) (5.8} [(4.7) (4.1)
364 757.5 [774.6 |731.2 573.7**
(10.7);(9.9) |(9.0) {(7.0)
532 795.5 |835.1 |782.4 592.1%*
(16.7) 1 (14.6)|(11.5) |(8.4)
728 744.8 |(785.2 |744.2 582.5**
(29.3)((31.92)((18.2) ((10.5)

Mean body M o7 29.0 28.6 27.8* 18,.7*%*

weight gain ; (0.3) [{(0.9) |(0.3) (0.3)
(%) 98 239.1 |234.3 |231.1 174.2**

(3.2) 1(3.3) [(2.9) (2.2)
364 374.0 (381.2 1357.3 |261.7**
(6.9) J(5.7; ]
532 ]399.4 [417.6 [392.1 |277.3**
(10.3)1(3.0) |(8.0) (5.1
728 372.3 389.9 363.5 270 .6**
‘<1s.a) (20.8)(13.0) [(6.2)

Body Weight Gain| M D -, =1.4 -4.1 -35.5
Change Compared 98 - ~2.9 ~3.3 -27.1
to Controls (%) 364 - +1.9 -4,5 ~30.0
532 - +4.96 -1.8 -30.6
728 - +4.6 ~-1.2 -27.4

1l Numbers in parentheses cencte standard error.

*,** gStatistically significantly 1ifferent from controls:
p < 0.05 and p <0.01, resgectively.
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Table 1 (cont'd)
Cay on Dose (ppm u(z4o
Sex|Study 0 10 100 1000
Mean body F 0 133.,6 |135.4 [126.0 {131.1
weight. (g) (1.1)1](1.2) |(1.8) |(1.0)
7 156.8 |157.2 1150.1**1143,7**
(1.2) [{l.4) |(1.7) (1.1)
98 303.6 |298.2 |295.4 239,.6**
(3.1) [13.7) |(4.2) (2.3)
364 451.0 |451.7 [424,7* [321.3**
(7.4) [(7.9) |(8.?) {4.1)
532 524.3 |502.6 [497.5 362.2**
(13.0)](12.1)|(14.2) |(9.2)
7238 570.2 [543.3 |473.0* 440.2**
(26.3)1(22.2)(31.4) [(24.4)
Mean body F 7 17.4 16.2 19.6* 9,.6%*
weight gain (0.4) |(0.4) [(0.7) (0.4)
(%) 98 |127.6 |[120.5*|135.7* g2,7**
(1.9) (1.9) ((2.8) (1.2)
364 237.9 [233.8 ]240.0 146,1**
(5.G¢) [(4.8) |(6.0} (2.7)
, 932 296.0 [274.1 [307.3 178.6**
’ (10,2)1(8.9) |(11.3) [(6.7)
728 331.5 [314.0 (301.3 238.2*
(18.7)](19.4)((27.8) (18,1}
3ody Weight Gain| F .7 -6.9 +12.6 -44.8
“hange Compared 93 - -5.6 + 6.3 -35.2
t2 Controls (%) 364 - -1.7 + 0.9 ~38.6
532 - -7.4 + 3.3 -39.,7
728 -5.2 - 9.1 ~28.1

‘Numbers in paretheses denote standard error.

*,**Statistically significantly different from control=;

p < 0.05 and p < 0.01,

Table 2
Mean Food Consumptior at Selected Time Intervals

respectively.

Food Consumption {(Grams/Week)
Dose (ppm)
Cay on Males Females
o udy [4] 10 100 1000 0 10 10U 1000
7 141.5 [142.6 |143.8;124.4**/114.3(119.5*%]120.1*|103.3**
(l.2)1)(2.1) |(1.3)|(1.3) (1.4)](1.3) |(2.1 (1.7)
33 182.9 (173.9**188.6|154.4**[132.8[133.5 |141,5%%122, 2*+*
(2.1) [(2.3) |(2.2):1(2.0) (1.7)[{1.9) |(2.:) [(1.7)
a4 177.1 |180.8 |174.2!160.2*%*]145.4|156.7*|142.2 (137.0~
(2.5) [(2.7) |(2.5)[{1.6) (2.5)](2.6) [{(2.4) |(1.8)
112 188.9 [178.5 |184.5;164.2%*149.,4|136.1 }143.3 |132.4~*
(3.3) [(4.4) |(3.2);82.7) (3.0)1(4.9) [14.3) j(4.2)
- 23 158.7 |148.2 |146.31155.0 126,91116.3 [110.0 |151.3
_ (5.9) |(7.8) |(6.0}):(5.1) (6.2) (7.1} [(10.5v1({11.1)

‘lumbers in

parentheses denote standard

error.

T,**Statistically significantly Jdifferent from controls:
p < 0,05 and p < 0.91,

respecti
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Water Consumption - Some differences in water consumption

ware seen between the treated and the contrel groups. These
iifferences are not, however, considered toxicologically important
Jue to their random ocurrence and the lack ¢f a dcse~response.

Hematology = As shcwn in Table 3, a number of hematology
parameters appeared to te affrcted by Simazire treatment, This
apparent treatment-related cffect was pronounced mainly in the
high-dose qroup females (1300 ppm) at most time points of sampling.
Statistically significant changes between tha2 control and high-
dose group values were seen in females in the following parameters:
Red blood cell (RBC) count-depressed at all time points; hemoglobin
(HGB)~-depressed on days 361, 537, and 725 on study; hematocrit
{HCT)-depressed on days 361!, 537, and 725 of sampling; mean
corpuscular hemoglobin (MCHB)elevated o. days 361, 537, and 725
cf sampling; mean corpuscular hemeglobin concentration {MCHEC)~-
elevated on ‘day 174 of sampling; white blood cell count (WBC)=-
elevated on days 174, 361, 537, and 725 of sampling: neutrophnils
{percent)-elevated on day 361 of sampling: and lymphocytes—
depressed on day 36)] of sampling. Changes in these parameters,
although only occasionaljly statzutically csignificant, were alsa
observed in the mid-dose group ferales (Table 3). Comparable

"*hanges petween the control and t-2 high-dose group were also
seen in females of the recovery ;roup.

In males, the MCHC was statistically si gnlf:cant’V higher
in the HDOT compared to the contrs.l group on day 361 of sampling
{with an apparent dose-related trend); thea leukocyte count was
statistically significantly lcower :han contreols in the mid~ and
nigh~dcse groups onrn day 537 of sarpling. Other changes seen were
not consideced treatment-related. In males of the recovery group
hematclogy parameter values were c-omparable for the most part

setween the HDT and the control ;roups. Statistically significantly

‘ower values were seen cn day S:7 Ior mean corpuscular volume
a7v) and on days 537 and TI5 Izc CHB.

n

Clinical Chemistry = A numcer 2f clinical chemistry parameters
were found to be statistically silﬁl-lcantly different between
treated and contrel groups at <:i:!Ze2rent time intervals in toth
sexes, However, it appears that zn1e only changes on clinical
chemistry parameters that couli —:zs5ibly be attributed to Simazine
treatment were the depression I :licose levels in female rats at

31l time points cf sampling (Tacl: ). Glucose 3opression was
also seen Wwith the recovery :rsu~ . :males at all time points
rasted except on day 72%S.




Table 3
Effect of Simazine on Selected Hematology Parameters - Female Rats

Day Dose {ppm)
of Main Study Recovery Srcup
Parameter Test 0 10 100 |} 1000 0 1072
RaC (x10 E6/Crm)| 174 7.1 6.7 7.0 6.8
(0.2)1] (0.2) (9.3) (9.1)
361 6.3 6.2 6.1 5,4%%| 6.4 5.3
(3.1) (0.1) (3.1) (2.2) {(0.1) (9.2
537 6.9 6.8 6.8 5.8%*
(0.1) (0.1) (0.2) {0.2)
725 6.4 6.6 5.6 5,0%*
(0.3) {0.1) {0.3) (2.3)
4GB (gm/4dL) 361 | 14.1 14.2 14.2 12.7*%014.,3 13,3+
(0.2) (0.1) (2.2) (0.4) [(0.1)] (9.3
537 | 14.8 14.6 14.7 13.2*°*)14.8 13,3+
(0.2) (0.2) {9.3) (0.2) §(0.2)| (0.3
725 | 14.5 14.5 12.7¢ 12.3%*
{0.5) (0.2) | (0.5) (0.5)
HCT (%) 361 | 41.4 ¢ 41.2 31.5 36.1**142.6 38,0
(0.6) (0.5) | (3.9) (1.3) [(3.3) (2.3
537 | 413.5 42.6 42.8 37.9**{44.0 i1.2
. S Sl t9.5) L (0,50 [L£1.5). L £0.9) (0.8} {J.3
Sl - 725 | 41.4 41.2 36.4%) 34,37+ ;
(1.4) (0.7) (1.4) (1.3) 4 ;
“CHB (mmicro 360 1 22.3 22.7 23,3 1 23,7+
5m} ! (3.3) (0.3) | (3.3) (0.4) |
Fs3z | o21.3 21.6 21.8 22.3%% ]
(0.2} (0.4) (5.2) (G.4) '
725 | 22.6 22.0 22.8 24.6% ;
(2.5) (0.3) | (6.3) (0.5) ‘
“ACHC (%) 174 34.4 34.0 34.0 35.5¢ i
(0.2) | (0.3) | (0.3) | (0.3) | |
i i
WBC (x19 | 361 6.3 6.6 3.2 8.6 ! 6.7 | —
£3/Cam) f (2.5) | (2.5) | (1.2) | (29.6) (9.5 .=
| 723 7.8 7.4 13.2 14.0‘*% i
i (1.1) (0.7) (1.3) (1.7) ! ;

INumbers in parentheses dencte standard error.
*,**Statistically significantly different from controls: p < 73,33 ar:z
2 < 9,01, respectively.
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Table 3 (cont'd)

Effect of Simazine on Selected Hematology Parameters - Female Rats

Day Dose (ppm)
of Main Study Recovery Group
Parameter Test 0 10 100 1000 0 1000
Platelet 174 |865.2 1003.8| 947.8 |1140.4**
(x10=3/Cmm) (55.2)11(53.5)|(43.5) |(40.1)

361 (871.7 888.2| 945.4 |1062,0*
(41.6) |((35.3)|(60.8) [(32.0)
537 [880.0 970.0|1014.9 [1212.3**
(49.0) [(37.8)(56.2) |(44.5)
725 |980.4 952.9|1224,9*%|1189.0
(64.2) |(45.0)|(85.7) [(46.1)

Neutrochils (%) 361 16.3 21.1 22.2 33.6*%*
(1.5) (2.8)] (3.2) (3.7)

Lymphocytes (%) 361 78.7 72,9 69.5 61,9%*
(1.6) (2.9) (3.7) (3.4)

lyumbers in parentheses denote standard error.
*,**Staristically significantly different frem controls; ¢ < 0TOS7aNd ™~
"~ p < 0.01, respectively.

Also, alkaline phosphnatase activity was elevated at 211 time
points —~easured reaching statistical significance on days 381 and
455 of sampling, in females of the recovery group (note: f£for the
recoverw droup only parameters of the control and high-dose group
were .1easured). PFor the sare group {recovery group, females) the
activities of SGOT and SGPT were also depressed slightly throughout
the stuly.

Jrinalysis ~ Mcst of the urinalysis parameters measured were
found to te compacable in the control and treated groups in both
sexes. Statistically significantly higher urine volume was
obtainec on day 358 of analysis in the females of the HDT, and
the males and females of the recovery group. Urine specific
gravity was statistically significantly decreased on days 358 and
454 of analysis in females of the reccvery group.

Orzan Weights

a, Absclute Organ Weights - A statistically significant
decrease in absolute organ weight was observed as
follows: Brain, high dose males at the S52-week
sacrifice; heart, high dose males at the terminal
sacrifice: and liver, high dcse females at the 52—
week sacrifice (Table 5).

-13-
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Table 4
Effect of Simazine on Selected Clinical Chemistry Parameters
Day Dose ippm)
of Males Females
Parameter Test 0 10 100 1000 0 10 100 1000
Glucose {mg/dL)| 174 176.4 1179.3 |176.7 144.8+**
(4.4)| (6.4)[(9.1) [(4.1)1
361 143.9 |143.8 |140.4 125.0*
(4.0)| (4.8)] (5.0) |(4.0)
537 148.0 |147.9 [134.6 127.1
{9.0)1(4.2) |(6.5) (4.2)
725(141.4 | 100.2**|130.4 157.2 143.3 [131.7 [114.5* |118.5
(8.1) [{9.7) (6.3) (5.6) (7.4)|(7.0) {(10.3) 1(4.2)
Cholesterol 537 108.7 (140.1 [154.9* |135.2
{mg/dL) (8.7) (14.6)((10.5) ((7.7)
Total Bilir. 361 0.38 0.34 9-25** 0.25%* 0.46 0.51 0.35 |0.22%*
{mg/dL} (0.03)((0.03) [(0.02) (0.02) [(0.07)(0.11)| (0.03)](0.02}
537 0.44 0.41 0.32 6.30 0.48 0.36 0.21*%|0.26
(0.08)((0.05) [(0.0%5) (0.02) (0.11)((0.08)| (0.02)((0.04;
Albumin | 174| 3.5 | 3.5 | 3.5 e [ L T -
(gm/4L; (0.04)| (0.04)] (0.05) (0.04)
3e 3.% 3.6 3.8 3.9*
(0.32)((0.07) (0.07) {0.04)
Globulin 174 2.4 2.4 2.5 2.7*
(gm/4dL; (0.1) {0.1) (0.1) (0.1)
361 3.0 3.0 2.7* 2.9
(0.02)|(0.11) (0.10) (0.07)
Album./Globul. 174 1.9 1.8 1.8 1.7*
725 1.4 1.4 1.4 1.2
Calcium 261| 10.21 9.99 9.9(0%* 9.95*
{mg/dL; (0.09)((0.08) (0.03) (0.05)
Socium (meq/L) 725 142.5 1144.1 | 145.1 145.7*
(1.0) (0.5} 1(0.8) {0.5)

Isrumbers :n parentheses denote standard error.
*,**3tatistically significantly different from controls; p < 9.35 and p < 0.01,
respectively.

-
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b. Relative Organ Weights - In male rats of the high-dose
group the relative weight for brain, liver and testes
was statistically significantly hiqgher than contraols at
52 weeks and 104 weeks of sacrifice., In females, the
relative weight of brain, heart, adrenal, kidney, liver,
and ovaries at the interim sacrifice (52 weeks) was
statistically significantly higher than controls in the
high-dose group., For kidneys, statistical significance
was also seen with the mid-dose group. Additionally,
the relative weight of heart, kidney, and liver was
statistically significantly higher than controls in the
high-dose group at terminal sacrifice (104 weeks) (Table 5}.

¢. Organ-to-Brain Weight Ratios - Statistically
significantly lower organ-to-tZrain weight ratios
were observed for the heart.of the high dose group
males at the 104-week sacrifice and for the liver of
the high-dose group females at the 52-week
sacrifice (Table 5).
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Table
Effect of Simazine on Crgan Weights

5

o

Dose (ppm) 0
0 10 100 hd 0
Organ 52 104 52 104 52 104 52 104
Wweeksl |weeks | Weeks |Weeks | Weeks |wWeeks Weeks |Weeks
Malcs
Brain - Absolute (g) 2.29 2.31 2.30 2.16*
I (0.05)2 (0.03) (0.03) (0.03)
~ % of Bodyweight| 0.32 0.35 0.30 | 0.33 0.31 | 0.34 0.37* 0.42*
(3.01) 1(9.02)] (0.01)](0.01)| (2.01)1(0.01)| (0.02) {0.01)
Heart -~ Absolute (g) 2.15 2,15 2.08 1.82%+
(2.07) (0.08) (0.07) (0.03)
~ % of Brain 93.04 91.49 87.45 31.18*~
(3.02) (3.44) (2.55) (1.73)
Liver = % of Bodyweight 3.11 2.56 | 2.95 | 2.41 3.00 | 2.53 3.50* 3,07
(3.14) 1{0.13)[(0.08) ](0.12)]|(0.07) |(0.10)| (0.11) {0.08)
Testes - % of Bodyweight| 0.74 0.67 0.64 | 0.61 0.66 | 0.64 0.86* 0.86*~
(0.03); §(2.05)1(0.03) |(0.04){(0.04) |(0.03)] (0.04) (0.03)
Females
2¥ain "~ % Of Bodyweight| 3.42 BEER == -t ozso- oY i
{2.02} (0.93) {0.02} (2.02)
Hear~ - 3 of Bodyweight .24 >.30 3.25 | 0.30 0.27 ; 0.32 0,33** J.37*
{3.01} {3.02)|{0.01) |(0.02)](0.01) ({0.01)] (2.01) {0.02)
Adrengl - % of Bodwvweight J7.015 t.016 2.013 0,022%*
(0.001) ' {0.001) {0.001) (0.001)
KXidrey - % of Bodyweight| 3.54  J.65 4.58 | 0,65 0.63*| 0.68 D.77** 0.85*
(3.02) (2.05)|(0.33) |(0.04)|(3.02) [(0.04)]| (0.02) (3,06
Liver =~ Absolute (q) i3.10 13.94 13.43 12.42*
(2.34) (0.73) (0.76) (0.72})
- % of Brain 741.4 7532.4 649.1 606,2*
(24.3) {(40.7) {32.7) (36.4)
~ % of Bodyweight 2.08 2.32 3,17 | 2.35% .18 2.54 3.81** 3.33
(0.10)  (5.11)|(0.13) [(0.11)]{(0.12) [(0.12)( (23.11) {0.07)
vary - % of Bodyweight 3,021 3.022 0.022 2.030* ,
{C.001) (0.302) (C.C02) 115.004)
-Intzrim sacrifice,
-.umbers in parentheses Zenote 3tandard error.,
“,*vitatistically significantly diiferent from controls; p < 9.05 and p < 2.01,
sespectively.
“lC'
11z
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Gross Pathology - Gross pathology, performed on all animals

that died during the study, sacrificed at moribund condition or
sacrificed at the scheduled study period (52 weeks or 104 weeks

on study), revealed that the incidence of macroscopic lesions in
the simazine treated groups was not statistically significantly
different from that of the control groups in either sex. Numerica
differences in the incidence of gross lesiong were seen in some
instances, egpecially in the high~dose groups, and are reported

in Table 6 for the racocrd.

Histopathological Lesions - Histopathological examination
revealed numerous nonneoplastic and neoplastic lesions {n many
tissues of male and female rats.

Male Rats -~ Nonneoplastic lLesions - As shown in Table 7, the
incidence of a number of noneoplastic lesions in male rats was
comparable between the controls and the low- and mid-dose groups
tested, but slightly higher than controls in the high-dose group.

Meoplastic Lesions -~ Although not statistically significant,
the incidence of several neoplastic lesions in male rats was
numerically higher than controls mainly in the high dose group.
Table 7 shows that these neoplastic lesions involved: adrenal-
cortical adenoma; kidney-adenoma and carcinoma:; liver-adenoma and
carcinoma; and thyroid-C~-cell adenoma and carcinoma.

[ - o — O B

Female Rats -~ Nonneoplastic Lesions ~ The incidence of severa
“msnneopliastic lesions in female rats was statistically significan=z
t:g3her 1n the high dose group compared tn controls as follows:
mammary gland-cystic glandular hyperplasia; liver-hematopoiesis;
and spleen-hematopoliesis (Table 8). Other nonneoplastic lesions
ware found to be only numerically higher than controels mainly in
the high-dose group as shown in Table 8.

Neoplastic Lesions - The incidence of mammary gland carcinomz
in female rats was found to be statistically significantly higher

s b e am e S sn

-

~han controls in the mid- and high-dose groups as shown in Table 3.

The incidence of mammary gland fibroadenomas was also statisticall:
s.gnificantly higher than controls in the high~-dose group. Mammarvx -

3land adenomas were only numerically higher than controls in the
iow- ana high-~dose groups. The incidence of pituitary adenomas
wag extremely high in all groups including controls (Table B8).
Piltuitary carcinomas were of higher incidence in the low-~ and
high~dose groups compared to controls. Although the incidence of
<idney tubular adenomas was only 2/73 in the high~dose grcup {(and
7/70 1n the other groups), because of its rarity in Sprague-Dawle s
ra2ts this tumor appears in Table 8 for the record.

-{7-
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) Table 6
Summary of Macroscopical Observations
Dose {ppm)
Males Females
Macroscopical Observation 0 i0 100 11000 0 16 T7I00 [1000
Main Studv (104 Weeks)
Kidney - distended 2/701| 2770 | 0/70| 3/70{| 2770 3,770 2/70| 9,70
QOvary - cyst 2/70| 2770 2/70| 4/70
Pituitary - enlarged 23/70 (26/70 |29/70(20/70((52/70|48/70147/70(62/70
Postappendage ~ tissue S/70| 1770 2/70|12/70
mass
Skin (chest and thorax) - 1/70- | 1/70 | 3/70| 71,70||14/70 18770 9/70140/70
tissue mass
Skin (inguoinal) - tissue 23/70(22/70122/70137/70
mass
Spleen - enlarged ; 2/70| 2,70 1770( 9/70

Interim Sacrifice (52 Weeks)

“Pituitary - enlarged — 0T T TY7I0T371I073 /10 g xg e e
Skin (inguinal) - tissue - 0/1C¢| 07107 1/10| 4/10
mass

Recovery croup (104 Weeks)

skin {chest and thorax) - : 1/10 5/10
tissue mass f

INumcer of rats with specified observatiocn/total number of tissues examined.

% ~13-

|
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Table 7
Summary of Histopathological Lesions - Male Rats
Dose (ppm}
Histopathological Observationl 0 10 100 1000
Neoplastic Lesions
Adrenal - cortical adenoma 0/692 0770 1/69 2/69
Kidney - Adenoma 0/70 0/70 /70 1770
- Carcinoma (primary) 0/70 3/70 0/70 2/70
Liver - Hepatocellular adenoma. ~1/70 1/70 0/70 3/70
- Hepatocarcinoma 0/70 2/70 -4/70 3770
- Combined adenoma and/or 1/70 3/70 4/70Q 6/76G
carcinoma
Thyreid = C~cell adenoma 2/70 7769 5/69 6/70
~ C=cell carcinoma 2770 1/69 1/69 3/70
- Combined adenoma and/or 4/70 3/69 6/69 9/70
carcinoma
Pituitary - Adenoma 42/69 37770 47/70 38/70
Nennecplastic Lesions
adrenal = Cortical hyrpertrophy/ 7/69 3770 6/69 i3/69
cystic degeneration
~ Focal cortical 2/69 2/70 3/69 7/63
hyperplasia
Liver - Hyperplasia 2/70 0/70 0/70 0/7G
Pituitary - Hyperplasia 12/69 14/70 10/70 15/70
Skin - Chronic lymphocytic 1/70 ¢/68 1/69 5/70
inflammation
Testis = Focal interstitial 6/70 2/70 3/70 11/70
cell hyperplasia
Thyroid - Focal interstitial 7/70 2/69 5/69 9/70

cell hyperplasia

-4ain study only (interim sacrifice and recovery groups not

included).

2Number of rats with specified observation/tctal number of tissues

axamined.

-19-
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Table 8
Summary of Histopathological Lesions - Female Rats

Dose (ppm)
Histopathological Observationsl 0 10 100 1000

Neoplastic Lesions

Mammary - Adenoma 2/702| 4/70 1/70 5/70
- Carcinoma 14/70 13/70 19/70~* 35/770%***
- Fibroadenoma 22/70 27/70 19/70 40/70**
Pituitary - Adenoma 62/70 57/70 60/70 57/70
- Carcinoma 1/70 3/70 0/70 6/70
Kidney - Adenoma (tubular) a/70 0/70 0/70 2/70

Nonneoplastic Lesions

Mammary -~ Cystic glandular 51/70 50/70 53/70 65/7CG***
hyperplasia

Pituitary - Hyperplasia 2/70 6/70 3/69 /70

Xidney - Hydronephrosis h T CU3/707] Te7TOTTTTOT0 e g T T T

- Epithelial hyperplasia 6/70 0/70 0/70 3770

pelvic i

Adrenal - Tocal medul. hyperplasia 0/70 4770 3/76 ; 3/70

Liver - Hematopoiesis 0/70 1/70 1/70 3 5/706*

3pleen - Hematopoliesis 3/70 1/70 1/70 g 10/70*

Thyroid - Tocal interst’tial 0/70 2/70 2/70 { 4/70

cell hyperplasia

l4ain study only (interim sacrifice and recovery groups not included).

2yumber of rats with specified observation/total number of tissues

examined.

¥, %% ***Tndicates significance at p < 0.05, p < 0.01, and p < 0.301,
respectively.

VAY



Discussion: 007240

The present study has investigated the chronic toxicity and
oncogenic potential of simazine in male and female Sprague-Dawley
rats. The selection of the dose levels used in this study (10,

100 and 1000 ppm) was based on the results of a 30-day feeding
study in rats whereby tne Jdose levels of 2000 and 4000 ppm resulted
in significant body weight depression (20-40% compared to controls)
while the low dose of 200 opm was established as the NOEL (personal
communication with Mr., Tom Parshley of Ciba~Geigy).

Analytical data presented by the authors indicate that:
simazine concentrations in the diet were approximately the same
as target concentrations (of 10, 100, or 1000 ppm); the test
article was homogeneously dJdistributed in the diet (for all dcse
levels); and the test article was stable in the diet for at least
40 days for the mid- and high-dose levels and 21 days for the low-
dose level.

The clinical sighs were approximately of equal incidence
between the control and the simazine-treated groups. The occasional
higher incidence of some clinical signs that was seen with the HDT
was not considered to be treatment-related due to the lack of dose-
response and/or the fact that this higher incidence did not persist
throughout the study. Female animals of the high—-dose group had
a higher incidence of palpable masses, reflecting the higher
incidence of tumors found in this.group, as.compared to CcontrolsSe o .. .

Mortality data presented here indicate that mortality rates
in female rats were very high in all groups (control and treated)
with the MDT and HDT resul:zing in slightly higher =sortality than
the control group. Mortality rates in male rats were reported to
ne slightly lower than controls for the MDT and HDT. Further
statistical analysis of t'.e mortality rates in both sexes {(conducted
by C.J. Nelson, Science Analysis and Coordination Branch, Health
Zffects Division} has shown that in female rats mortality was
statistically significantlvy higher in the mid- and high-dose groups
with a statistically significant increasing trend; in male rats,
mortality was statistically significantly decreased in the HDT
compared to the control group with a statistically significant
decreasing trend as shown selow.

Mortality
Dose Male Female
o} 48/380** (630) 53/80** (66)
10 47/71 {466} 47/70 (87)
100 39770 56) 33/71** (75)
1600 287707 (43) 57/71** (30)
{} Denotes perce-t.
Significance =t trend denoted at control.
Significance <£ fair-wise compariscn with contrcl
Zenctad at zcse; ** - ( 0.01
_21-

1"
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These findings might suggest a sex-related difference in
susceptibility to the test article possibly resulting from the
higher incidence of life-threatening tumors in female than in
male rats.

Mean body weights and mean body weight gains for male and
female rats of the high-dose groups, were statlstically signi-
ficantly lower than controls throughout the study. Terminal mean
body weights were 22 and 23 percent lower than controls in males
and females of the HDT, respectively, while mean body weight
gains (at study termination) were depressed by 27 and 28 percent
in males and ferales, respectively, In females of the MDT there
was a 17 percent decrease in mean body weights and 9 percent
body weight gain decrement at study termination. No effect
was seen in males of the MDT. However, according to the authors,
female animals received 28-~38 percent nigher concentrations of
the test article throughout the study. This finding might partly
explain the higher toxicity observed in females of the MDT. The
lower mean body weights and body weight gains correlated with the
statistically significantly lower food censumption for male and
female rats of the HDT compared to controls. These results
suggest that the lower body weight gains could be attributed, at
least to some extent to the lower food intake possibly due to the
unpalatability <f the test article in the diet. However, a closer
look at food ccnsumtion— grams_of food ccnsumed per kg body weigus-—
indicated that Zood intake for male and Zemale rats of the HDT
was significant’ly higher than the other <roups, ranging fronm
5.7 percent (at day 28) to 25 percent {at day 728) for males
and from 17 per<ent (at day 33) to 55 percent (at day 728} for
females, suggesting that food efficiency for animals of the HCT
was very low ccrrared to the other groups.

Hematology +data indicate that creatment of female rats with
Simazine at 100C rcpm results in anemic animals as indicated by
the simultanecus statistically significant decrease in RBC, HGB,
and HCT at different time points of sampling. We request, however,
that the authors provice the Agency with the appropriate tone
marrow determinaticns (Myeloid/Erythroid ratio) for further
evaluation of tnis effect (see Appendix Z). Other parameters
that appeared tc e affected by the high dose of the test article
included the stztistically significant i-ncrease in WBC, MCHC,
MCHB, and plateiets and neutrophils, indicating in general an
abnormal state in these animals. No majcr changes in these
parameters betw=en the treated and contrzl groups were reported
in male rats,

From the =l:n1cal chemistry paramnet=rs measured only the
changes seen in ;lucose vdalues in tne females of the HDT appeared
to be treatment-related. The lower jluc<cse values, however, migh:
be the indirect c235uy2t of depressed cody w~eights in this groug.

Although t-~2 acsolute and/or relative weights of a number
of organs wer= ztatistically significantly different between the
contrel and trezt-21 jroups, such diifa2re-ces do not appear to De

-22-
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of major toxicological significance since changes 1n organ weights,
in general, were not associated with concomitant clinical chemistry
changes and/or changes in pathclogical lesions (macroscopic and/or
microscopic) in the same organs which could explain these organ
weight changes.

The following points can made concerning the oncogenic
potential of simazine in male and female Spgrague-Dawley rats:

1. Female Rats

a. Mammary Gland - In female rats of the main study there
was a statistically significant increase in the
incidence of mammary carcinomas in the mid- and high-
dose groups compa,ed to controls. A statistically
significantly higher incidence of fibroadenomas was
geen in the high-dose group. When the incidence of
these lesions was calculated separately for female
animals that died (or sacrificed moribund) or animals
that survived to terminal sacrifice, the following
incidence of mammary tumors was seen.

Dose {(cpm)

g Lesion 0 10 100 1000
Early deaths (grior to [ Adenor.al 2/461 3/47| 1/53 | 4/56
terminal sacrifice) ; Zarcircma 10/46 3/47112/53 [2B/56**
H

Fibroadenoma}li/46 17/47|11/53 [28/56**

Scheduled sacrifice
(104 weeks)

idencrma 0/24 1723 2717 1/14
Jarcinroma 41/24 4723 7/17 7/714*
fibroadenoma| 3/24 10/23( 8717 |12/14*
Combined incidence Adenoma 2/70 4770|2770 5/70

Carcinoma 14/70 13/70119/70*(35/70**
Fibroadenomal|22/70 27770113 /70 140/70**

i
f
|
|

i

INumber of animals with specifiad observation/total anumber of
tissues examined.
* *% **#% I'ndicates significance at p < 3.05, p < 0.8, and
p < 0.001, respectively.

As the statistical analyses carried out by the authors
for different tumers in male and female rats were
determined > be Inadequate, further statistical
evaluation f£or the major tumors listed in Tables 7

and 3, was conducted by C.J. Nelson, Statistician,
Science Analvsis and Coordination Branch, Health

f=2cts Division. ©Data presented in all tables

ow are thne comfined tumor incidence Irom the

week interim sacrifice and the 104-wzek study.

2 incidenc= 3f -ammary tumors in female rats is
235entad In the Izllowing table.
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simazine Sprague-Dawley Rat Study--Female Mammary Gland TurQQ 7240
Rates+ and Peto Prevalence Test Results

Dose (ppm) . 0,000 10,000 100.000 1000.000
Adenoma
Fibroadenoma 23/39 20/78a 11771 21775
(26) (26) (15) (28)
p = 0.0689 p = 0.302 p = 0,177 p = 0,123
Carcinoma 16/89 13/80 20/75b 40/78
(18) (16) (27) {51)
p < 0.0001** p = 0.4740 p = 0.0392* p < 0.0001**
Adenoma
Carcinoma 39/39 33/80 31775 61/7%
(44) {(41) (41) (78)
} p < 0.0001** p = 0.4064 p = 0.2229 p < 6.0001**

a First adenoma observed at 18 weeks in dose 17 ppm and the first

fibroadenoma obsefVed at™52 weeks In dd§e” 7,717, and "I000 Fpm.

b First carcinoma observed at 48 weeks in dcse 100 ppm.
+ Number of tumcr-bearing animals/Number of animals at risk

{excluding

animals that died before thae ~rtgarvation of the first

tumor or animals nct examined).

{) Percent
Note:

Significance of trend denoted at Zontrol.

Significance of

pair-wise comparison with control dencted at Dose level.
* denotes p < 3.05 and ** denotes » < .01

These results indicated that there wasg a statistically
significant dose-related trend in mammary carcinomas

and in combined azdenomas and carcinomas. The incidence

of mammary carcincmas was statistically significantly
increased in the mid- and high-dose groups compared to
contrcols: also the incidence of combined adenomas and
carcinomas was significantly niqgher in the HDT compared

to controls. Mammary carcinomas {(in the main study -
104-week sacrifice) contrituted, according to the

authors, to the increased mortality in the high-dose

group animals (1000 ppm). 3 highar incidence of mammary
carcinomas was also seen in -he recovery study (52 weeks of
treatment with 1000 ppm follzwed by 52 weeks of recovery:,
1710 vs. 4/10, for the contrsl and HDT, respectively.

In female rats the 1ncidence of hyperplastic changes

{cystic glandular hyperplasii) in the mammary gland
w“as stat:istically siqgnificzn=i Ligher than controls

-24-
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in the 30T, This finding corcoborates the observed
nigh incidence of tumors in the HDT. It is gjenerally
understood that the higher tumor incidence correlates
directly with a higher incidence of hyperplastic chanjes.

o. Pituitary Gland - In female rats the incidence of
pituitary ‘pars distalis}j carcinoma was found to te
nigher than controls in tne HDT., The authors reportaed
that this incidence was statistically significant
<hen the Peto life table method of analysis was used.
Ihe incidence of adenomas was found tc be extremely
nigh in all groups but the authors reported that the
incidence in the mid- and high-dose groups w~as statiz-
tically significantly increased when Peto's nethzd
«~as used for analysis (when contribution to deatn is
sonsidered). Further statisticsa. analysis of these
tumars (total tumor analysis) indicated, as shown
celow, that the incidence of combined adenomas/carcino-
mas in the mid=- and high-<Zose jroups was statist:ically
significantly higher than controls with a significant
dose~related trend.

Simazine Sprague-Dawley Rat Study--Female Pituitary Gland Tumer
Rates~, Fatal Tumor Analysis and Generalized X/W Test Results

Cose (ppm) 0.000 10.000 i 100.000 1005.30C

xderis=a T U T 73733 T 57/80 a3/773 5L T2
{(82.3) (71.2) (31.4) t7T L2
5= 2050337 I I L o= G..2hat c = P
Jarcinoma 1/73 361 31/52 5 23
(1.4 14.3) (2.40) (i..z,
p = 0,0010** p = 0.235: p = 0.4545 g = J.ul15:%
adenoma
Tarcinoma 74/83 63/890 c3/77 5T T3
(83.1) (75.3) (81.3) 35,3,
o = 0.3003~ o = 0.3352 g = 0.0251* 0= 3.30L5

+ Numger 5f r.mor bearing animals/Numtcer of animals at risk {=2xci.sZdin:
animals not examined).

) Percent

a

o]

First adensa obserwved at 35 w~eeks in dose 100 ppm
Tirst carci~oma observed at 72 weexks .n dose 1000 ppm.
‘iote: Zignif:izance 2f trend denoated at Tontrol. Significance o€

cair=-~.32 comgparison with contrcl denoted at Cose level.
* denctes p < 2.33 and ** dJenotes p < J.01

ol

/2°



The authors reported that these tumors (adenomas and
carcinomas) were considered to be fatal "by virtue

of their s5iz2e and compression of the mid-brain," and
thus contricuted to the decreased survivability of
the mid-~ and high~dose group females. AaAlthough these
tumors {adenomas/caccinomas) were of approximately
the same numerical incidence in all groups (treated
and control) exanination of the Kaplan-veier survival
curves (constructed by C.J. Welson, Statistician,
SACB/HED) 1ndicates that the onset of tnese tuncrs

iz 4 to 15 weeks earlier in the mid=- and hizh-dose
groups ag compared to the control and low 3dose group:.

for further evaluation of these tumor data the authors
are requested to provide the Agency with historical
contrnl 3data as shown in Appendix 8, Furthermore,
the authors should provide the Agency with the results
of the immunocytcchemical staining of the gituitary
for identificaticn of prolactin (see Appendix B3B}.
c. Kidney - Based on Peto's time-adjusted trend analysis
the incidence of xidney tubular adencma in female
rats of the high-dose group was statistically
significantly higher than controls. Additicnal
analysis of these data (seei below) indicated that
there was a statistically significant -dose-related
trend for the inc:dence of this tumor. This tumcr
is considered to e very rare with a szontaneous

uamor =ates-
=]

1
-
-

€]

rague-Dawley Rat
ttage Trand Test

bt y-=Female Xidney Tucule
: Tisher's £xact Test Fesu

1"azine
s¢cmran-a

Ip 2
-3
rm ard

Zos=e (ppm) 3.000 12.300 100.0G0

Adenoma 0/54

0/74 3
. (0.3}

(0.0)

p = 0.0042°* p = 1.0000 p = 1.3663

rst adenoma observed at 71 <~eeks in dose 1003] pgn.
re2 coded.

~jumper of tumor-bearing animals/Number of animals a:
an:mals that died before the
an:mals not examined).
Zercent

Significance of trend “depoted at Zontrol. Significance =i
~air-wise compariscn wizh control Jenoted at -cse level.

* denotes o < J2.325 and ** denotes p < 3.21

NC carcinomas
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incidence cf J to 1 percent in this strain of rats, as
compared tc 3,6 percent incidence in the high-dose g3roup
in this study. This finding does not appear to be of
major biolegical significance. The sponsor is howevar
requested to provide the Agency with historical control
data for th:is tumor, as shown in Appendix B.

2. Male Rats

a. Liver - In male rats the incidence of hepatocell.ilar
adenomas or carcinomas was very low in all treated
and control groups (JI-5%)., As shown in the table
relow, the incidence of combined adenomas and cac-
cinomas «a3 statistically significantly higher in
the high dose group compared to controls possibly
suggesting oncogenic potential of simazine to male

rats.

3imazine Sprague—DauleQ Rat Study--~Male Liver Tumor Rates+,
Cochran-Armitage Trend Test and Fisher's ZTxact Test Results

Tose {(ppm) 0.230 10.0900 100.000 1000.G22
Adenoma 138 27794 0/89 3/80
(1.1) (2.5) (0.0) (3.3
e e e wweme B 2 220824 o= 3,4534 - s ST P ot e bt S
Zarsinoma 5 33 2/73 3/80D 3/3°2
{(>.2 2.3) (3.2} 3.2
o= 1.21863 p oz 2.2223 o = J.3434* o= J...%4
3denoma !
Carcinoma 1,23 /79 1789 3/33 {
(1.2} (5.1) (5.0) (7.5}
D= £C.0643 p = 3.1519 p = J.1554 £ = J..au3"

AFirst adenoma coserved at 32 weeks in dese 13 ppn.
brirst carcinoma observed at 39 weeks in Jose 100 ppm.
+Number of tumcr-bearing animals/Numper c¢f animals at risk (excludi-:
animals that Z:ed tefore 52 weeks or anizals not examined).
‘lote: Significance cf trend denoted at Ccntrol. Significance of
pair-wJise compariscn with control Zencted at Dose level,
* denotes p < .05 and ** denotes g < (.01

Tre 1nc:iZence 3f hypergzlastic changes, however, -as
very lecw in the control (2/72) and acnexistent 1=
the treazed groups (2/73, Tacle 7).
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b. Thyroid - Although the incidence of combined thyroid
C-cell adenomas and carcinomas was numerically higher
in all treated groups as compared to controls, as
shown below there was no significant dose~related
trend or statis.ical significance between treated
and control groups. The incidence of hyperplastic
changes was comparable to the incidence of tumors
for each group.

Simazine Sprague-Dawley Rat Study--Male Thyroid C-cell Tumor Rates+,
and Peto Prevalence Test Results

Dose (ppm) 0.006 10.000 100.000 1000.,000
Adencna ) 2/52 7/52a 5/51 6/58
(4) (13) (10) (10)
p = 0.3355 p = 0.0606 p = C.1082 p = 0.0870
Carcinoma 2/34 1/31 1736 3/45b
(6) (3) (3) (7)
-p. = 0.1762 L p.2.0.1082 . p.=.0.2881* _ p.=_0.4133
Adenoma
Carcircoma 4/52 8/52 6/51 9/58%
(8) {1%) (12} (16)

p = 0.1924 o> = 0.1965 p = 0.2261 p = 0.1505

arirst adenoma observed at 39 weeks in dose 10 ppm.

PFirst carcinoma observed at 102 weeks in dose 1000 ppm.

+Number of tumor-bearing animals/Number of animals at risk (excluding

animals that died before the cobservation of the first tumor or

animals not examined).

() Percent

Note: Significance of trend denoted at Ccntrol., Significance of
pair-wise comparison with control denoted at Dose level.
* denotes p < 0.05 and ** denotes p < 0.01

c. Kidney - As shown below a very low incidence of
tubular adenomas and carcinomas was seen in male
rats. A statistically significant dose-related
trend was observed for the incidence of carcinomas
as well as the incidence of combined adenomas and
carcinomas. A= in female rats, the very low incidence
of shis rare tumcr in male rats does not appear to
ce of biolecgical significance.

-28~-
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Simazine Sprague-Dawley Rat Study--Male Kidney Tubule Tumor Rates+
and Peto Prevalence Test Results

Dose (ppm) 0.900 10,000 100.000 1000.0090
Adenoma 2/51 0/46 0/48 1/57a
{9} (0) (0) (2)
p = J.0543 p = 1,0000 p = 1.0000 p = 0.5278E
Carcinoma L/66 0/62 0/64 2/65¢<
"2} {(2) (0) (3)
p = 0.0332* p = 0.1660 p = 0.1821 p = 0.2091
Adenoma
Carcinoma . /66 0/62 0/64 3/65
12) {0} {0) {(5)
;o= D.50%86** p = 0,1410 o = 0,1721 p.= . 0.1087. .

dFirst adenoma =t
bThe p values iz
Armitage Trand
Prevalence netho
CFirst carcinoma
+Number of tumor~
animals that di:z
animals not exam
{) Percc..t
Note: 3Signi:ican
pair-wise
* denctas

,-
T
T

Based c¢n the
that Simazirz Tech
inducing the forx
Technical also az:

male rats. .- =--

Review.
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Y

lU
h w

~vaed at 32 weeks in dose 1000 ppm.
denomas were calculated using the Ccchran-
t and Fisher's Exact Test,

< zocllapsed to cne interval,

zserved at 714

weeks in dose 1000 ppa.

since the Peto

Tezaring animals/Number of animals at risk (ex~luding
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ons:

The LEL for the chronic toxicity of Simazine Technical in

Sprague=-
females
for the
LEL was
of body
females

Sim

-

sawley rats was found to be 100 ppm (5.3 mg/kg/day} for
{depression of body weight gains and depression of values
hematology parameters, RBC, HGB and #CT). In males the
found to be 1000 ppm (45.8 mg/kg/day) based on depression
~eight gains. The NOEL was 10 ppm (0.5 mg/kg/day) Zor

and 100 ppm (4.2 mg/kg/day) £for males.

azine Technical was found tc be oncogenic in female

Sprague-Cawley rats inducing mammary tumors at dose levels sf

100 ppm

(5.3 mg/kg/day) and 1000 ppm (63.]1 mg/kg/day).

In male rats Simazine appears t¢ induce the formation of
liver tumors at the dose level of 10300 ppm (45.8 mg/kg/day).

Classification: Core~+Yinimum
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C APFENDIX A - 007240

STATISTICAL EVALUATION:

Body Weight, Food and Water Consumption, Clinical Laboratory and
Qrgao Weight Data: All oumerical data that werg generated in the course
of the study were stored in the Beckmsn TOXSYS data base in the IBH
mainframe computer and maintained by Resesrch Computing Services in the
SEF. Individusl animal data reports were generated by programs in the
Beciman TOXSYS™ system or programs developed by Research Computing Ser-
vices. Statistical analyses vere performed separately for each sex using
the Statistical Analysis System (SAS) Version 5 and SUGI Supplemeata!
Library, 1983 Edition oan the IBM mainframe computer.

Tests for outliers and Bartlett's test for homogeneity of variances
were performed to check deviations from the normal theory model. If the
model assumptions were met, Dunnett’s tests were performed to compare
each of the treated groups versus the coatrol. If significaat model de-
viatioas were detected (either outliers were present or heterogeaocus
variances were evident), supplesental azalyses, including the use of ap-
propriate data tracsformstions, nogparssetric tests or other multiple
comparison procedures without assuming equal variances, were performed
2s needed. Deacriptions of specific methcds employed and additionsl
refereaces were added in the summary tables when supplemental analyses
were performed. Nonparametric tests based oa ranks wvere conducted on
parameters that were known not to be normally distributed. A detailed

~description of-the -statistical-msethodology-used-in-this-study -is-pre-. ——
sented in Section 6.

Pathology: All microscopic data were recorded by the pathologist or
designee into the NO3 Pathology Uats systes io the Ardsley IBM mainframe
computer. The datas vere tabulated by the appropriate pathology data systea
and if sample sizes were adequate, these data vere analyzed separately for
ecach sex by Fisher's exact tests. Incidences of lesioas sad their stati-
stical significance were taken from each of the NO3-generated printouts
(stored in the Archives of Toxicology/Pathology in the SEF building) and
susmarized in Appendix 9.6.1. In addition, tumor incidences were analyzed
by a time adjusted anslysis based on Peto’'s method. A detailed description
of the statistical methodology used in this study can be found in
Section 9.€.

Mortality: The days on test were regarded as censoring times for
animals sacrificed on schedule and as true death times for animals that
died or were sacrificed soribund. The survival distribution for each
group and each sex vas determined using Ksplan-Meier estimates. Noopara-
aetric rank tests: Mantel-Cox logrank test for equality and test for
linesr trend vere performed separately for each sex to test for differ-
ences between the survival curves of the treatment groups. If signifi-
cant differences were found, follow-up pairvise coeparisons based on
zhese procedures wvere then performed to compare each treated group ver-
sus the coutzrol. A detsiled description of the statistical methodology
used 1a thiz study .3 given in Sectiom 9.2.
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APPENDIX B
Additional data are requested from the sponsor as follows:
1. Historical control data., Data obtained from Sprague=-
Dawley rats for the last five (5) years at Ciba-Geigy
Laboratories (Summit, New Jersey) as follows:

Mammary gland - adenomas, carcinomas and fibro-
adenomas for female rats.

Pituitary gland - adenomas and carcinomas for
female rats.

Kidney - tubular adenomas and carcinomas for
male and female rats.

Adrenal -~ cortical adenomas for male rats.
Liver - adenomas and carcinomas for male rats.

Thyroid - C-cell adenomas and carcinomas for
male rats.

2. All available data on the immunocytochemical staining of
the pituitary gland for identification of prolactin.

3. Bone marrow determinations for establishing the Ayeloicd/
Erythroid ratio in all dose groups, males and females.

4. Provide justification for the selection of the dose
levels used in this study.

5. Specify the purity of Simazine Technical used in the
study.
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DATA EVALUATION REPORT
STUDY_ TYPE:One Year Chronic Feeding(83-1)/Dog/Simazine/862001.
TOoX. CHEM. No,: 740
No, : 406144-02.
TEST MATERIAL: Simazine, tech.
SYNONYMS: 2-Chloro-4,6-bisethylamine~s~-triazine.
N-\-NH— (CHaCH3)
SIRUCTURE: Cl-C/O N
\N_/ _NH- (CH,CH3)
SPONSOR: Agrioultural Division, Ciba-Geigy Corp.,

P.0. Box 18300, Greensboro, NC 2741¢9.

TESTING FACILITY: Pharmaceutical Div., Ciba-Geigy Corp.,
556 Morris Ave., Summit, NJ 07901.

STUDY NO.: A7/17 (MIN 862001), Toxicology/Pathology
Report No. 87122.

1§ et v e o v

-éimazine Technical: A 32-Week Oral Feeding
Study in Dogs.

AUTHOR(S): G C McCormick and J D CGreen.
REPORT ISSUZD: March 238, 1988.
CORE GRADE: Minimum.

CONCLUSIONS: Toxicity was demonstrated at the HDT in males by
decrements in bedy weight gain, variable but reversible
decrements in red blood cell counts, hemoglobin concentration,
hematocrit, and statistically significant increases in platelet
counts. Similar toxicity was demonstrated at the HDT in females
by statistically significant larger decrements in body weight
gain, and at the MDT and HDT by decrements in the red blood cell
counts, hemoglobin concentration, and hematocrit. Slight nominal
increases occurred in platelet counts in HDT females. Decrements
in body weight gain occurred in one female at the MDT. This
decrement was considered to be compound related, although no
other effects were noted in this animal. The efficiency of focd
utilization was aprarently decreased in females at the HDT. In
males at the HLDT the absolute organ weight and organ/brain
“eight, and crgan/todyweight ratios were apparently increased for
the adrenals (130%), kidneys (111%), liver (108%), and decreased

1
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One Year Chronic Feeding/Dog/Simazine/862001.

in the spleen (69%)and thyroid/parathyroid (60%), In
females at the HDT adrenals(129%), liver (104%), and
thyroid/parathyroid (114%) weights may have been increased. These
and other organ weight effects were not repcrted to be
accompanied by any findings at histological examination, and
thus, they may have been incidental to the study. The study
reported that the NOEL for the study was 20 ppm.

doat T By
Dose levels administered by gavage were 0, 20, 100, and 1250 ppnm
or 0, 0.68, 3.4, and 43 mg/kg/day for males, respectively, and 0O,
0.76, 3.6, and 45 mg/kg/day for females, respectively.

NOEL: 20 ppm or 0.76 mg/kg/day for females (LDT).

LEL: 100 ppm or 3.6 mg/kg/day for decreased body weight gain,
and decreases in RBC, HGB, HCT, and a nominal increase in
platelet counts in females. At 45 mg/kg//day in females decreases
occurred in body weight gain, and in RBC, HGB, and HCT. At &3
ng/kg/day in males decrements in body weight gain, and variable
but reversible decrements in RBC, HGB, and HCT, and increases in
platelet counts.

A, MATERIALS:

l.. .. Zest compound: Simazine technical, Descripticn white powder.
Batch No. FL $840988. Purity: NOT SPECIFIED, but the purity was
desiznated as $7.5% for the same batch #840988 in a submitted
repcrt cn a 90-day dog study.

2. Test animals: Species: LOG, Strain: Beagle, Age:
Apprexinmately 6 months, Weight: Males = 7.5-~9.1 kg, females =
6.5-3.2 kg, Socurce: KNOT SPECIFIED. Acclimatization period - 7
weeks.

3. EZnvirormental: Temperature - 69 + 5°F. Humidity - 50+ 20%.
Ratio light:dark = 12:12.

131
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One Year Chronic Feeding/Dog/aimazine/862001.

Dose in  Mean Main study Clinical study
Test diet daily dose 12 months Pre-dose, wk 14,
Group pem ng/kg/day wk 26, and wk 52
Male Female Male Female Male Female
l. Cont. o 0.0 0.0 4 4 4 4
2. Low (LDT) 20 0.68 0.76 4 4 4 4
3. Mid (MDT) 100 3.41 3.64 4 4 4 4
4. High(HDT) 1250 42.9 44.9 4 4 4 4

2. Diet preparation - diet was prepared weekly, and stored at
an unspecified temperatura. Samples of treated foocd were

analyzed for stability at room temperature over a 40 day period,
and concentration at a predetermined frequency specified by
statistical design which indicated that analysis should be
conducted on 13 of the 52 diet preparations. Diets prepared on
waeks 2, 4, 11, 12, 20, 23, 25, 26, 29, 34, 42, 43, and 49 were
analyzed at each dose level.

Results ~ Stability at 40 days was within 3% of the injitial
concentration. The concentration of the test material in the feed
.was within.7%..cof.the-nominal-at-all-dose-leveis.  Homogeneity was -
within 2% of nominal. Thus, the stability , ccncentrations, and
homogeneity of the test material in the feed was satisfactory.

3. Animals receive fcod, Certified Purina Capnine Diet $5007, and

water ad libitum.

4. Statistics - The following procedures were utilized in
analyzing the numerical data: Beckman TOXSYS data base.

5. Quality assurance was signed by George C McCormick, the Study
Director on April 35,1988, and James D Green, The Director of
Research on April 4, 1988, and Lynn R Miko, The Director of QAU,
Regulatory Compliance, on March 1, 1988.

C. METHODS AND RESULTS:

1. Observations - Animals were inspected daily for signs of
toxicity and mortaiity.

Results - Toxiclty - Cachexia was cbserved in 1 high dose male
from weeks 14 thrcugh 20, and in 1 high dose fa2male from week 14
through week 22. Other observations with dose apparent dose
relationship occurred in fecal changes (diarrhea, discoloraticn,
presence of blood, few, nucoid, and soft), and infrequent
emesis.
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Mortality (Survival) - No unscheduled death occurred during the
study period.

2. Special Studjes -~ Included in the physical examination on
study weeks 14, 26, 40, and 52 were the recording of abnormal
discharges/exudates from body orifices, character of hair cocat
and attitude, rectal temperature, and heart rate via auscultation
of the left thoracic area (beats/15 seconds * 4 = beats per

minute).
The hearing of each dog was evaluated by a "clap test".

Results - The heart rate was slightly but statistically
significantly increased (p<0.05) only in males at the MDT and
HDT (no dose related trend was indicated), and only in the
determination on study week 40. Temperature was slightly but
statistically significantly increased (p<0.05) only in males at
the MDT and HDT, and only in the determination on study week 26
and week 40 (again no dose related trend was indicated).
However, neither the data on the heart rate nor the data on the
body temperature demonstrated any pattern of progression with
time or dose, and thus they were not considered to be dose
related.

It was reported that no effects were noted in auditory
segment of these tests, but nc data was reported.

3. Bodz eight - tThey were weighed p*etest, and weekly for the
first 12 weeks, then monthly thereafter.

Results - Male tody weicht gain was ncminally depressed at the
HDT during most of the study, but not at the end of the study.
Male becdy weight gain was statistically significantly depressed
at the HDT conly during the first two weeks of the study. Female
body weight was frequently statistically significantly depressed
at the HDT for the first 20 weeks of the study, and they lost or
failed to gain kody weight during this period. Female body

weight gain at the HDT was frequently statistically significantly
depressed during the first 36 weeks cZ the study at which time
they appeared tc start gaining body weight. One female at the MDT
lost or failed to gain weight during the first 4-5 weeks of thae
study, and gained less than half the weight other animals gained
at this dose level. See the Appendix, report pages 246 - 249 at
the end of this report after Table 8.2. The remaining animals at
the MDT gained a normal amount of weight. Table 8.3 presents a
summary of the kody weight and body weight gain for males and
females.

4. Food consumption and compound intake - Consumption was
determined and mean daily diet consumction was calculated.
Efficiency and compound intake were czlculated from the
consumption and the becdy weight gain Zata.

Resul®ts - Focd cznsumption - No significant reductions in fcod

1
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intake occurred in males, hcwever statistically significant
reductions in food consumption occurred in females at the HDT
fraquently during the first 20 weeks of the study.

Food efficiency -~ The efficiency of food utilization was not
submitted. Table A illustrates values calculated from the
submitted report. The efficiency of these aninrnals appears tc have
compromised only at the HDT in females, and possibly at the MDT
in one female, but not for the group, and only for approximately
for the first 12 weeks of the study. Since the weight gain
pattern for the one female animal was similar to the animals in
the HDT, the weight loss was believed to be compound related. The
usefulness of Table A is limited because animals demcnstrated
periodic emesis, and there was no indication that this was
accounted for in the total food consumption.

Y

Table A.
Calculated Values for the Relative Efficiency of Food
Ttilization. Calculations are presented for the First 12 Weeks
and the Last 40 Weeks of the Study.

Relative Efficiency Relative Efficiency
Sroup for weeks 0 through 12 for weeks 13 through 52
- e e me M@ gy e PamAYES T T Males Females 777 T
1. Zocntrol 0.034 0.051 0.017 ©.0073
2 20 ppm 0.074 0.061 0.015 0.012
: 170 ppm 0.061 0.050 0.019 0.0082
‘. L2332 pem 0.032 ~-0.0048 0.020 0.014

Zcmpound intake - for males was 0.68, 3.41, and 43.0 mg/kg/day
arnd for females 0.76, 3.64, and 44.9 mg/kg/day for the 20, 100,
and 1250 ppm dose groups, respectively.

Cphthalmological examinations were performed pre-dosing, week
5, and week 52 on all animals.

N

Zesults - No remarkable findings were reported from the pre-
dosing examination. Corneal opacity occurred in 1 MDT dog at the
26 week examination, which was apparently normal at the 52 week
a2xamination, and 1 HDT female demonstrated Lens cortical density
3t the 52 week examination. All other animals were reported to be

~mcrrmal.,

.~zd was collected befcre treatment and at Z2ay 86, 177, and
r hematoleogical and clinical analysis from all animals.
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One Year Chronic Feeding/Dog/Simazine/362001.

a. Hematology -

X Fematocrit (HCT)* Total plasma protein (TP)

X Hemoglobin (HGB)* Laukocyte differential countt®’

X Leukocyte count (WBC)* Mean corpuscular HGB (MCH)

X Erythrocyte count (RBC)* Mean corpuscular HGB conc. (MCHC)

X Platelet count» Mean corpuscular volume (MCV)
Blood Clotting Measurements Reticulocyte count, control & HDT

X (Clotting time) Heinz bodies

X (Prothrombin time)

HKHEHXRXNHNX

* Required for subchronic and chronic studies

Results - 5light treatment related changes occurred in the
hematological parameters, which were l.:ss sevare in males than
in females (See Table B in the Appendix). In males at the HDT, a
transient nominal decrease (non significant) in RBC, and HGB at
days 86 and 177, while HCT was statistically significantly
depressed at 86 days. At the time of the last bleeding on the day
35%, these values were nominally higher or equlvalent to control
values. MCV, MCHB, and MCHC values did not vary more than the
standard at any time. The platelets were statistically
significantly elevated in the HDT male dogs at the end of 86
(142%), 177 (170%), and 359 (155%) days of dosing.,

In females at the HDT, a statistically significant transient
- ~decreaseinm REC;HGB;and-HCTvccurred at 86, and 177 days.” Theze "~
values were only nominally depressed at 353 days compared to
control dogs, but not when compared to pre-dose values in HDT
female dogs. MCV, MCHB, and MCHC values were within the
experimental errcr of the controls, but MCHB was slightly but
statistically significantly elevated at the HDT after 359 days of
dosing.
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One Year Chronic

b. clinical Chemistry

Electrolytes: Other:

X Calciunm=* X Albumin#*

X Chloride* X Blood creatininex
Magnesium* X Blood urea nitrogenx

X Phosphcrus»* X Cholesterol*

X Potassium* X Globulins

X Sodium* X Glucose*

ENZYMES: X Total bilirubin=

X Alkaline Phosphatase (AP) X Total protein*

Cholinesterase {CHE) 3
Creatinine phosphokinase** (CP)
Lactic acid dehydrogenase (LDH)
Serum alanine aminotransferase* (alsc SGPT)
Serum aspartate aminotransferase* (also SGOT)
Gamma glutamyl transferase

Glutamate dehydrogenase

Triglycerides (TG)
Serum protein electroph.

=

) K %

Required for subchronic and chronic s=zudies
Should »e required for CP's
Not recuired. for subchronic . studies-- - - Ciemm e

P e

LI O

Resylts - Various apparently rardom changes in clinical chemistry
parameters occurred at the HDT, >ut these changes were neither
zznslistent nor dose related. CPX was elevated in contrals, LDT,
and MDT males in data at 86 days, but it had returned to normal

m all groups by the end of the study. alkaline phosphatase was
in high dose males at %Ze beginmning of the s’“dy but nad
<o normal for the remainder of +the study. Scdium was
czlly significantly elevated in the high dose group males
Zavs, but it was ncrmal Zor all cther periods cf analysis.
istically significant decreases in calcium in all dose groups
les at 86 days were neither Zose related nor present on other
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< Ur:na.ysis® - Urine was collected, usually by
zatheterization, from animals pre-dosing, and at 86, 177, and
3323 days. The CHECKED (X) parameters were examined.
Appearance* X Glucose*
Jolume+ X Ketones*
X Zpecliiz gravity* X Bilirubin=
X oH X Blcod*
{ 3edimen= (microscopic)=* Nivrate
;I Trotaint X Urobilinogen

dies

nic sz:idies
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Results - All of the parameters examined did not differ in dose
related manner frcn ccntrol values on any examination day or in.
any dese group.

8. Sacrif ce and Pathology -

All animals that died and that were sacrificed on schedule
were subject to grcss patholegical examination. The (X) tissues
were collected for histoclogical examination. The (XX) organs, in

addition, were weighed.

X DIGESTIVE SYSTEM X CARDIVASC./HEMAT, X NEUROLOGIC
Tongue X Aortax XX Brain*
X Salivary glands* XX Heart+ X Periph nerve*
X Esophagus¥ X Bone marrow* X Spinal cord
. (3 levels)
X Stomach¥* X Lymph nodesx* XX Pituitary»*
D Duodenum* XX Spleen* X Eyes(optic
nerve)
D Jejunum* XX Thymus+* GLANDULAR
D Ileum* UROGENITAL XX Adrenal»
D Cecun+ %X Kidneys* X Lacrimal gland=
D Colon#* X Urinary bladder=* Mammary glands
X Rectum* ¥ Testes* XX Parathyroxds*
T T XX LIVETETTTTT T T IRV EBIgidymides® T 7T T XX ThyroidshT
X ¢Gall bladder=* X Prostate OTHER
X Pancreas* Seminal Vesicle Bone*
RESPIRATORY w¥ Ovaries X Skeletal musc.*
X Trachea* X Uterusx X All gross
¥  Vagina lesions &
X Lungs* masses.
X Large and small X Cranial nerves
intestines ) X Skin- mammae

D = In this study these tissues were designated as the large and
small intestines (seneral).

Results -

a. Organ weights - Mo dose related effects occurred on organ
weignts in males cr fenales in any group. Increases in males of
adrenal ({1390%), adrenal/brain, and adrenal/body weight ratios,
kidriy (111%) and xidney/brain, and kidney/body weight ratios,
and liver {108%), and liver/brain ratios occurred in the high
dose group. The adrenal/prain weight ratio (p<0.05) was the only
, statistically sigr.ficant organ welgkt effect in males at the
! high dose. In nmales, *“{roid/oarathyroid (50%) welighte,

thyroid/parathyrc:iz/ zrain and kody welght ratics, spleen (69%)
weights, spleen/trz=in, and qc*eer,body weight ratics were alil
nominally decreasez i the high dose group. Only the standard
error of the aksci_.za =hyroid welghts, and thyroid weight ratics
were statistically 317n;k-can,1v less than {p<0.001) control
values. In femalz2s 31t +the HDT, increases occurred in adrenal

' 8
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(129%, »<0.01l), adrenal/brain (p<0.01), and adrenal/body weight
ratics (p<0.01), thyroid/parathyroid (114%), thyroid/brain, and
thyroid/body weight. Spleen (81%) weight, spleen/brain, and
spleen/body weight ratios were nominally decreased in females in
the high dose group. The adrenal weight, adrenal/brain, and
adrenal/body weight ratio at tlhe HDT were the only organ weights
and ratios which were consistently statistically significant.

b. Gross pathology -~ No dose related or compound related gross
pathology was noted at any dose level.

c. Microscopic pathology -

1) Non-necplastic - No dose reiated or compound related
histopathology was noted in any animal in any dose group.
Microscopic lesions were found, but no dose related pattern could
be detected. Lesions in the high dose group appeared no more
frequently than in controls, and thus, no compound related
histopathology was detected. None of the organ weight or organ
weight ratic increases or decreases was associated with any
reported histopathology.

2) Neoplastic.- No neoplastic lesions were reported, if
detec¥ea, "™ ’ - Tt T -

D. DISCUSSZCN:

Body weight gain at the HDT in =males on study day 7, and 14,
and in females on study days 7-224 were statistically
significantly less than contrcl values. Body weights of females
on study days 63 through 140 were statistically significantly
less than control values. One female at the MDT lost or failed to
gain body weight during the initial weeks of the study, and
considering the similar pattern to the females in the HDT, the
body weight decrement probably was dose related. However, no
other cbviously altered parameters were noted in the hematolegy,
clinical chenmistry values, or in the histopathology of this
female dog. Food consumption was alsc depressed during these
periods, but the efficiency of food utilization could be
considered depressed only at the HDT and only in females from
weeks 0-12.

Hematological parameters were aZfected more in females than
males. The hematocrit (HCT) was statistically significantly
depressed, and red blcod cell count ‘RBC) and hemoglobin
concentraticn (HGB) was noninally derressed in males at the HDT.
but not at the end of the study. In Zemales at the MDT and HDT,
HCT and HGB were statistically signiZicantly depressed,
raspevctively, and at the HDT, RBC, HGB, and HCT were

9
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statistically significantly depressed. Platelets were
statistically significantly elevated in males in blood from the
86, 177, and 359 day bleedings, and nominally elevated in females
at the EDT. The mean corpuscular volume, the mean corpuscular
hermoglobin concentration, and the mean corpuscular hemoglobin
gave no indication of the nature of the hematological effect. All
these effects were within the normal variation seen in dogs. The
study reported that the hematological effects were secondary to
the body weight decrements, however, no additional data were
submitted as evidence.

The clinical chemistry values were variable, and some such
as sodium elevation in males, and calcium depression in females,
may have been treatment related, but none appeared to demonstrate
a good dose related response. All are considered incidental to
the study in agreement with the report on the study.

Various absolute organ weights, organ/brain, and organ/body
weight ratios were elevated, and some depressed, but since none
demonstrated any dose related effects on histological
examination, all may have been incidental to the study.

Histological examination of the animals organs and tissues
did not reveal any dose related effects,

The heart rates in males on week 40 were slightly but
statistically significantly (p<0.05) elevated at the MDT and HDT.
The body temperatures in males on weeks 26 and 40 were slightly
put statistically significantly elevated at the MDT and HDT. None
of "tHese effacts indicated trends with time or any dose related

~rends, and they were considered to be incidental to the study.

The study was relatively free of toxic effects with the body
we.ght gains and hematclogical parameters being the cnly
indications of toxicity. Even these effects were minimal, except
-ne body weight effects in the high dose females.

There were deficiencies in this report, and although, they
rcbably do not comprom;se the study, some of them increased the
ime required to review the study.

1. Summary tables were not presented for most of the
urinalyses data.

2. The hematclogy data could have been summarized in a
marner more easily reviewed.

3. It was difficult to determine which organs and tissues,
and the number which were histologically examined. Summary tables
could have been more clearly explained and presented, such as
recquired histology on some apparently normal organs and tissues
were not specifically reported, e.g. the adrenal,
zastrointestinal tract, aorta, pancreas, etc.

4. The source of the animals was not stated.

The purity of the test materlal was not repor<ed.
Food efficiency was not calculated.

in

o
.

*+ Recommended by Sukdivision F (Oct. 1982) guidelines for
cnrznic studies.
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Page is not included in this copy.

Pages IL}! through lL% i are not included.

The material not included contains the following type of
information: :

Identity of product inert ingredients.
_____ Identity of product impurities.
Description 6f the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label. |
The product confidential statement of formula.
___ /Information about a pending registration action.
_kfi/;IFRA registration data.
The document is a duplicate of page(s) . >

The document is not responsive to the request.

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

STUDY TYPE: Chronic Toxicity/Oncogenicity Feeding Study in Mice.
CCES : 406144-04.

TEST MATERIAL: Simazine technical.

SYNONYM(S): 2 Chloro-4,6 bis(ethylamino)-s-triazine.

STUDY NUMBER(S): Laboratory Study No. 842121.

SPONSOR: Agricultural Division, Ciba-Geigy. Corp., Greensboro, NC. -

TESTING FACILITY: Pharmaceuticals Division, Ciba~-Ceigy Corp.,
Summit, NJ.

TITLE OF BEPORT: Sirazine technical; 95-week oral toxicity/onco~
genicity study in mice.

AUTHOR(S): Hazelette, JR and JD Green.

REPORT ISSUED: April 4, 1988.
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CONCLUSICONS:

Simazine was not oncogenic in CD-1 mice when fed in the diet at
concentrations of 40, 1000, or 4000 ppm for 95 weeks. There was
a decrease in mean body weight in both males and females in the
mid~and high-dose groups, and a decrease in food consumption in
mid~ and high-dose males and in mid~dose females. There were
decreases in erythroid parameters which may have been related to
weight loss. Other hematologic parameters were not affected.
Clinical chemistry values and urinary parameters were normal in
dosed groups. Organ-to-body weight ratios were increased in high-
dose females for several organs; however, there were no histologic
correlates and the changes were accompanied by decreased terminal
body weights. There were no nonneoplastic changes related to
dosing. The incidence of amyloidosis was high in all grcups. The
LOEL based on decreased weight gain was 1000 ppm and the NOEL 40
ppm.

Classification: Core guideline.

A. MATERIALS:

1. Test Compound: Simazine technical; descripticn: white
... _powder; batch No.: FL 840988; purity: not reported.

2. Test Animals: species: mice; strain: Crl:CCi(ICR:BR:
age: approximately 5 weeks at initiation:; weigh=: males-
-19.1 to 32.1 g; females--14.4 to 26.3 g; source: Char<les
River Breeding Laboratories, Kingston, NY.

8. STUDY DESIGN:

i. Animal Assignment: Animals were acclimated to _akoratory
conditions for 14 days and were assigned randonly by sex
~o the following test greoups after passing a physical
examination:
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Dose in Rain
Test diet $ Sy . ite
qrou (pem) (95 weeks) (Pre) (26 weeks) (52 weeks) (56 weeks)©
Haoles/Females

1 Control [+ &0 . 10 10 10

2 Low (LD1) 40 60 - 10 10 -

3 nid (MOT) 1000 &0 . 10 10 .

& High (ROT) 4000 60 - 10 10 10

S Baseline® [} - &0 - - -

6 Sentinel 0o - . - 20 .

SUsed for beseline laborstory values; 30/sex at -1 and at 2 weeks.

sed for viral screen.

cliecwery group; received urdosed diets from week 52 to 56.

AT A i s o e e

Mice were housed individually in a temperature and humidity
controlled room with a 12-hour light/dark cycle.

Diet Preparation: Dietary mixtures of test substance at
concentrations of 0, 40, 1,000, and 4,000 ppm were prepared
and used within 21 days. Stability of test compound stored
for 40 days at room temperature in closed amber glass
containers .was determined. . Test _Compound in the diets was
analyzed at 4 week intervals for 1 year and at approxi-
mately 8-week intervals thereafter. Homogeneity was
determined at weeks 1, 58 (high-dose), and 68.

Results: The diets were homogenecus; the standard
deviations as percent ranged from 0.2 to 2.3 percent for
samples at 3 levels. Test material was stable in diets;
95 and 99% was recovered after 40 days storage at room
temperature, at dietary levels of 40 and 4,000 ppn,
respectively. All diets were within 8 percent of target.
Table 1 presents representative analytical data.

Food and Water Consumption: Animals received food (Purina
Rodent Chow No. 5002) and water ad libitum.

Statistics: The following procedures were utilized in
analyzing the numerical data:

Body weights, food consumpt’-~n, c¢linical pathology, and
organ weights were analyzed by Bartlett’s test for equality
of variances. If variances were homogeneous, Dunnett’s
test was used to compare control versus each dose group.
Rank transformations or nonparametric tests were used when
variances were not homogeneous. Survival data were
analyzed using Kaplan-Meir estimates. The generalized
Wilcoxon test for equality and the Mantel-Cox log-~rank test

-
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were used for group comparisons. Pathology data were
analyzed separately by sex using the Fisher exact test.
In addition, tumor incidence was analyzed by time-adjusted
" analysis based on the Peto method.

TABLE 1. Analysis of Simazine in Test Diets at Representative Intervals

rati

40 1,000 4,000
Veek
1 Concentration (ppm) 37.5 999.0 3719
Percentage of target o4 100 93
26 Concentration (ppm) 38.7 964 .0 3970
Percentage of target 97 96 99
52 Concentration {ppm) 40.3 1022 3952
Percent of target 101 102 99
92 Concentration {ppm) 38.8 1030 4148
Percentage of target 97 103 104
5. oQuality Assurance: A quality assurance statement was
signed and dated April 4, 1988.
C. H™ETHODS AND RESULTS:
1. Observations: Animals were inspected twice daily for

mortality and moribundity (once daily on weekends).
Animals received detailed physical examinations, including
palpations at initiation and at 2-week intervals during
the study.

Results: There were no effects of dosing on the incifence
of clinical signs. The most frequent observations were
corneal opacity, cachexia, polyuria (males) and fur
staining. Summary incidence data (observation in any
animal in a group at any study interval) and group
incidence for each type of cbservation at weekly intervals
were presented. Examination of the latter tabulation (CBI
Report, Table 8.4) indicated that all observations were
incidental. There was a fairly high incidence of corneal
cpacity in control and high~dose animals at various
intervals of the study. This may have been caused by
periorbital bleeding for clinical pathoclogy but this =ould
not be verified in the absence of individual findings.

-
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The initial viral screen on the sentinel animals indicated
the presence of antibodies to MMV (mouse minute virus) but
none of the other viruses tested positive. Since MMV was

- found in controls as well as dosed groups and since it did

not adversely affect survival, it is not considered a
serious consequence in the health of the mice.

There was no significant effect of dosing on survival.
Table 2 presents data on mortality and survival.

TABLE 2. Cunylative Mortality and Percent Survivst
in Mice Fed Simazine for 95 Weeks

Oietary
tevel No. of animals No. of mortalities and (percent survival) at weck
{ppm) initiat termination 52 78
MALES
0 90 19 396)* 340467 w3
40 80 15 1(98) 32¢50) 47¢24) -
1000 80 13 1(98) 35¢43) 48¢21)
4000 90 15 2(97) 28¢54) 48¢2S)
FEMALES
0 90 20 3(96) T2 35¢&3)
X, B0 e 28 o eem o e BaPBY e 216653 . ... 34¢33)
1000 80 35 4(9¢) 1478 26(&2)
%000 90 25 5(93) 17T 34(23)
*percent survival wes based on 80, 71, 70, and 80 males and 80, 7. T2, arc 33 femaics at 3, 40,

1000, and 4000 ppm; 9 to 10 snimals/group were sacrificed at 26 .rexs,

Spercent survival based on 63, 62, 61, and 61 males and 61, 60, 50 .~ 61 “‘emaies at 0, 40, 1000,
and 4000 ppm; 9 to 10 animals were sacrificed st week 52 in all gr-owpy ana 3t week 56, 8 control
and 9 high-dose males and 10 control and 9 high-dose females 'n ‘he recsvery segment were
sacrificed. These values differ slightly from Yable B.1 of the -rport which based survival on
the total number of animals minus the animals scheduled for inter m <acritice.

Body Weight: Mice were weighed weekly from 1 week prior
to initiation to week 12 and monthly frcn week 16 to study
termination.

Results: Table 3 presents representative data con mean kocdy
weights in males and females. There was a significant
reduction of mean body weights and percent weight gain in
males and females receiving 1000 ppm and 40CO ppmn. The
reductions at the highest dose were significant thrcughcut
most of the study and at the mid dose the reductions were
significant in males beginning at week 24 and in females

beginning at week 16. The mean body weights of males

receiving 40 ppm were slightly but sign::-:cartly (p <0.05)
decreased at 4 study intervals (44, 56, 50, and 64 weeks).
These were not considered of toxicologiczl gignificance by

/5%



B i Tt W Uy - AUV

00724¢

the study authors because they were isclated occurrences.
At the termination of the 4~week recovery period, the mean
body weight in the group of males that had previously
' received 4000 ppm simazine (42.7 g) did not differ
significantly from controls (39.8 g) but in recovery
females the mean body weights still remained depressed in
the group previously received 4000 ppm simazine (27.8 g
compared to 38.6 g).

.

TABLE 3. Representative Results of Mean Body wWeights of Mice fed
Simazine Technical for 95 Weeks

Dese group Mean body weighty (g ¢ S.E.) at day
{ppm) 0 7 140 39 $04 644
MALES
a 23.9 2 0.18 26.7 = 0.20 38.6 £ 0.39 62,5 = 0.61 42.6 £ 0.95 61.0 2 1.65
<0 264.2 £ 0.22 27.2 £ 0.23 38.7 2 0.47 40.5 = 0.5¢* 40.8 2 0.64 39.3 ¢ 0.56
1000 23.9 2 0.22 26.6 2 0.24 36.9 2 0.43% 39.3 2 0.57** 38.2 ¢ 0.74°° 38.8 ¢+ 1.33
“CO0 26,2 2 0,19 25.9 2 0.21* 34.8 1 0.30°" 35.8 = G..0%* 35.8 ¢ 0.45° 36.02 0.99*
FEMALES
b 20.0 1 0.17 21.9 2 0.16 32.5 ¢ 0.40 36.6 = .63 37.4 2071 37.5 = 0.88
2 0.3 ¢ 0.20 21.8 2 0.18  32.4 2039 36.6 1 354 36.9 ¢ 0.65 37.1 2 0.98
1200 20.2 £ 0.18 215 2 017 77773002 £ 0.27%¢ T II.TST.L28¢ 0 3LT: 0:50% 3.4 040
4000 20.5 ¢ 0.17 20.83 2 0,16 27.9 ¢ 0,22°* 29.2 = 3,32 30.4 2 0,61V 30.0 = 9.52°

*Significantiy different from control values at p <0.05.
**Signiticantly different from control values at p <0.0%.

3. Food Ceonsumption and Compound Intake: Consumption was
determined and mean daily diet consumption was calculated
at the same intervals as the weighings. Compound intake
was calculated. Water consunpticn was measured for 5 days
at weeks 1, 2, 52, 53, 92, and 9:2.

Results: Mean food consumption was decreased compared to
controls in males and females receiving 4000 ppm and in
males receiving 1000 ppm. The decreases were significant
at most intervals to 84 weeks. Table 4 summarizes
representative data. In the recovery groups, the food
consumption also correlated with bedy weight gains: it was
decreased compared to controls in the females but not males
that had previously received 4000 ppm simazine. Mean
compound intake for the entire study was 5.3, 131.5, and
542 mg/kg/day for males receiving 310, 1000, and 4000 ppm,
respectively; for females at thcse doses intake was 6.2,
.160.0 and 652.1 mg/Kg/day, respectively.

o
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TASLE 4.

Representative Food Consumption for Mice Fed
Simazine Technical For 95 Ueeks

Dose growp Hean tood consumption (gm/week ¢ §.£,) ot day
{ppm) 7 14 84 1% [.524
MALES
0 48.1 2 0.76 &&.8 2 0.47 43.0 2 0.82 34.0 2 0.43 28.9 : 0.37 33.3 2 1.0
40 48.9 2 0.B6  &8.0 2 0.56* 43.3 ¢ 0.82 32.8 ¢ 0.44 28.2 ¢ 0.4% 32.4 2 1.0
1000 48.5 1 0.75  39.7 1 0.63* 39,4 1 0.42°* 31,7 2 0.47**  27.0 % 0.36" 32.6 2 1.6
4000 47.4 2 0.84  38.7 2 0.51**  41.5 1 0.87 30.2 2 0.35°%  27.4 ¢ 0.34**  31.2 2 0.9
FEMALES
0 45.2 £ 0.99  &3.07 £ 0.52 47.7 ¢ 0.87 33.9 2 0.70 29.9 1 0.59 32.6 2 0.98
40 46.5 2 0.80 &4.9 2 0.70 46.9 £ 0.90 3501 2 0.77 28.7 ¢ 0.51 32.2 2 0.62
1000 47.4 1 0.97 43.8 1 0.79 44.3 ¢ 0.86° 32.2: 0.78 28.1 2 0.61 32.6 32 0.79
<000 4.1 2 0.68 36.1 2 0.38**  44.5 £ 0.76" 30.9 = 0.75¢ 27.9 1 0.60% 29.6 1 0.92*

*Significantly different from control values at p <0.05.
**Significantly different from control values at p «0.01

Water consumption tended to be decreased in mid- and high-
dose males and females (Table 5).

fA-ELE 5. l‘iemp:\e“;';tat»ivém;liter Consumption for Mice fed
Simszine Technical for 95 Weeks

Deose group Mean water corsuyption fom/week * § £.) 3L weex
(ppm) 1 P4 52 92
MALES
0 0.1 ¢ 2.3 &5.2 ¢ 2.1 33.6 ¢ 2.2 %3.3 2 4.3
[A1] L1.6 2 2.4 &8.1 1 2.5 35.1 ¢ 3.6 36.2 £ 5.2
1000 35.2 ¢+ 2.6 38.1 ¢ 3.0 29.9 ¢ 3.5 3.4 2 3.3
4000 32.3: 1.8 35.1 ¢ 2.5 28.9 1 2.4 33,42 3.2
FEMALES
o 35.6 ¢+ 2.9 6.3 z21.2 8.5 + 5.2 43.3 ¢ 5.4
&0 36.9 ¢ 2.2 5.5 21 31.0 ¢ 3.2 33.7 ¢ 30
1200 30.5 =2 1.3 1.7 2 1.7 30.1 ¢ 3.9 30.4 2 2.8
4600 28.5 2 1.5* 234 r 1.71* 21,7 1 2.0%* 26,9 ¢ 3.7*

*Signitficantly different from control values at » <0.35.
**Significantly different from contrel values at p <2,31.

Ophthalmological Examinations: Ophthalmological examina-
tions were performed on all animals prior to initiation and
all survivors at week 52 and prior to termination (week
96) . Examination was also performed on mice in the
recovery groups prior to sacrifice (week 56) and on 3 to
6 males/group and 5 to 9 females/gronuggat week 78.
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: There were no abnormalities at the predose
examination. There were no apparent increases in the
incidence of findings in dosed groups when compared to
- controls. Table 6 summarizes findings at weeks 52 and 95.

TABLE 6. Representative Ophthalmologic Findings in
Mice Fed Simazine Technical for 95 Weeks

Do u
Finding o 40 1000 4000
Week 52
Corneal opacity
Males 20/77" 10/67 13/67 18/75
Females 7/76 4/66 10/66 7/54
Week 395
Corneal opacity
Males . ..... . ..5/19 .._.8/15 . _ 1/13 - 3715
Females 2727 1/26 3/36 1/29
Cataract
Males 6/19 10/13 2/13 10/15
Females 18/27 10/256 17/36 17/29

*The numerator is the number of anizals with the finding
and the denominator the number examined.

Hematology and Clinjcal Chemistrv: Blood was collected

from the periorbital sinus prior to study initiation and
at 6 and 12 months for hematology and clinical analysis
from 10 animals/sex/group and prior *o termination on all

survivors. An additional group of 60 mice/sex were
sacrificed during week ~1 and 2 to obtain baseline clinical
laboratory values. The CHECKED (X) parameters were
examined:
wil
10
154




E I -

007249

a. Hematology

Hematocrit (HCT)® - X Leukocyte differential count
Hemoglobin (HGB)” X Mean corpuscular HGB (MCH)
Leukocyte count (WBC)' X Mean corpuscular HGB con-
Erythrocyte count (RBC)" centration {[MCHC)

Platelet count’ X Mean corpuscular volume {MCV)
Reticulocyte count (RETIC) X Coagulation:thromboplastin
Red cell morphology time (PT)-(baseline only)

Blocod smears were prepared for all animals that were
sacrificed moribund for differential white cell counts and
microscopic evaluation of red cell morphology.

Results: Table 7 summarizes selected data on hematology.
Erythrocyte counts (RBC) tended to be decreased in the
high~dose groups at all intervals. The decreases were
slight and values were not consistently significant at all
intervals. Hematocrit (HCT) and hemoglobin (HGB) values
tended to be decreased at the high dose but the values were
only significant for HCT for high-dose males at 184 day and
for HGB in high-dose females at 365 days. There were no
clear cut dose~related trends and the changes in erythroid
indites [MCV, MCHC) did not-correlate with changes in RBC,
HCT and HGB. Slight alteraticns in other hematclogic
parameters were not considered cf any biologic importance.
No Heinz bodies were found. Data on blood smears for
animals sacrificed moribund were not useful because of
frequent technical problems and poor smears. Only a few
slides c¢ould be evaluated. Baseline data were not
reported.

‘Recommended by Subdivision F (Cctober 1382} Guidelines.

-
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TABLE 7. Selected Wematology Parameters (Mesn t $.E.) in Male Rats

fed Simszine Technical for 95 veeks

Dietsry tevel (pom)

Parameter/Interval [} (%] 1000
MALES
2gc (10%m’)
184 days 8.98 ¢ 0.20 8.11 ¢ 0.28 7
34% days 8.10 2 0.23 7.68 ¢ 0.54 7.
ol days 6.63 : 0.1 6.95 2 0.20 6.
HCE (g/dL)
184 days 15.50 ¢ 0.37 15.30 ¢ €. 26
365 days 15.16 £ 0.30 14,18 ¢ 0.85
467 days 12.96 2 0.47 13.73 £ Q.34
HC?r (X)
184 days 48.60 ¢ 1.08 47.00 2 0.98
365 days 45.67 ¢ 0.78 43.11 2 2,16
667 days 39.76 2 1.45 K1.69 ¢ 1,04
FEMALES
aBc (10%/med)
184 days 8.04 2 0.33 8.64 2 0.18 )
1465 days 8.86 ¢ 0.66 8.45 2 0.29 7.
o467 days 6.66 2 0.27 7.1 2 0,16 9.
NGB {g/ul)
184 days 15.84 ¢ 0.28 15.41 ¢ 0,17
165 days 16.98 ¢ 1.52 15.43 ¢ 0.29
=47 days 13.42 2 0.50 16.26 ¢ 0.20 i
“CT (X))
T24 days 7.7 2 0.72 47,80 ¢ 0.47
&5 days 50.22 ¢+ 3.70 45.50 £ 0.85
57 days £1.50 ¢ 1.51 43.50 ¢ 0.62

*Significantly different from control values at p <0.05,
**srgnificantly different from control values st p <0.01.

12
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b. gclinical Chemistry
Electrolytes - Qther
Calcium X Albumin®
Chloride’ X Albumin/globulin ratio
Magnesium’ Blood creatinina’
Phosphorus’ X Blood urea nitrogen’
Potassium® X Cholesterol”
Sodium’ X Globulins
X Glucose’

Enzynes X Total bilirubin”
Alkaline phosphatase (ALP) Direct bilirubin
Cholinesterase X Total protein’
Creatinine phosphokinase’ Triglycerides
Lactic acid dehydrogenase
Serum alanine aminotransferase

(SGPT) "
Serum asPartate aminotransferase

(SGOT)
Gamma glutamyltransferase (GGT)

Urea

Results: There were no compound-related changes in any
serum chemistry parameter. A few values that were sig-

nificantly different from dontrols were sporadic, not
consistent between intervals of analysis or dese~related,

and were marginally changed and within the range of the
concurrent controcls. These changes included an increase
in albumin and chloride in mid- and high~dose females at
day 184 and a decrease in LDH :n nid-dose females at day
365.

6. Uripalysis: Urine was collected from 10 animals/sex/grcup
at 27, 53, and 96 weeks and Zrom control and high-dose
animals in the recovery groups at the beginning of week 57.

X Appearance’ X Glucose'
X Volume’ X Ketones’
X Specific gravity’ X Bilirubin’
X pH X Blood’
Sediment (microscopic)’ Nitrate
Protein’ X Urobilinogen
‘'Recommended by Subdivisicn © /October .732) Guidelines.
¥

=
[}
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Results: There were no compound-related changes in any
urinary parameters.

7. "Sacrifice and Pathology: All animals that died and that
were sacrificed on schedule were subject to gross
patheclogical examination and the CHECKED (X) tissues were
collected for histological examination. In addition, the
(XX) organs were weighed:; (F designates organs weighed
after fixation in fermalin):

Digestive System Cardigvasc./Hemat. Neurologic

X Tongue X Aorta XX Brain®
X Salivary glands® XX Heart’ . X Peripheral nerve
X Esophagus X Bone marrow (sciatic r.rve)’
X Stomach’ X Lymgh nodes’ X Spinal cord
Duodenum’ XX Spleen’ (3 levels)
X Jejunum’ X Thymus® X Pituitary’
X Ileum’ X Eyes (optic nerve)’
X Cecum’ Urogenital Glandular
X Colon’ FXX Kidreys’ FXX Adrenals’
X Rectum’ X Urirary bladder’ Lacrimal gland |
XX Liver’ FXX Testes X Mammary gland’
¥ Gallbladder’ X Epididymides FXX Thyroids/
X Pancreas. . . . % Prostate . Pparathyroids’ -
X Seminal vesicle Harderian glands
Respiratory FXX Ovaries T
X Trachea’ XX Uterues’ other
% Lung’ X Vagina X Zone {sternum)’
¥ Larynx/pharynx X Skeletal muscle’
X 5Kin
¥ All =ress lesiorns
anZ masses

With the exceptisn <: cne tissue nass, tissues from animals
sacrificed at week 15 were nct examined. Histopathologic
examinations were rerformed <on all animals that died or
were sacrificed mor:sund or were sacrificed oy design after
52, 56, and 96 weeks.

pcs
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Results:

-
<.

¢rgan weights: There were no significant changes in
crgan weights or organ~to-body or organ-to-brain weight
ratios in males after 26, 52 weeks or at the terminal
sacrifice with the exception that the heart-to-body
weight ratio was increased in high-dose males at 26
weeks. There were several significant (p = 0.05 or
0.01) increases in organ-to~-body weight ratios in
females receiving 1000 and 4090 pm. These changes were
generally correlated with reductions of body weights
and were not accompanied by increases in absolute organ
weights or organ-to-brain weight ratios. Table 8
summarizes data for brain, xidney, and liver weights.
Weight changes in heart, adrenal, and lungs were not
consistent with time or dose.

: There were no increases in the
incidence of gross findings related %o dosing.

Micxoscopic Pathology:

1) Honneoplastic: Table 9 summarizes frequently
oceurring lesions in mice that died, were sacri-
ficed moribund, or sacrificed by design after 52
or 95 weeks. Amylcidosis in several tissues showed
statistically significant increases in dosad
grcups. When the number of mice from each group
with amyloidosis at any site was compared there was
no increase related to dosing. The incidence was
fairly high as early a the 52-week sacrifice (62%
of males and 20% of females in all groups com~
bined). Incidence of amyloidosis is summarized in
Table 10. Amyloidosis was not considered tc be
related to dosing with simazine.

2) Neoplastic: Table 11 summarizes necplastic

findings. There were no increases in dosed groups
in any neoplasm.

o
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TABLE 8. Mesn Orgsn Weights (2

Ratfos in Female Mice

$.E.) and Organ-to-Body Weight
Fed Simazine Technical for 95 Weeks

007240

Qietary level (pew)

Organ/interval 0 40 1000 4000
Rrain
Week 26 (g) 0.576 = 0.008 0.512 = 0.013 0.525 ¢ 0.008 0.499 ¢ 0.012
(% b.wt.) 1.7 x 0.09 1.68 ¢ 0.05 1.98 2 0.06 2.07 £ 0.04°
Week 52(g) 0.493 2 0.006 0.531 = 0.017 0.536 ¢ 0.01% 0.0525 = 0.019
(X b.wt.) 1.50 2 0.07 1.57 ¢ 0.6 1.86 ¢ 0.04% 1.93 2 0.05°°
week 95(2) 0.550 = 0.009 0.535 = 0.007 0.551 2 0.013 0.510 ¢ 0.009*
(X b.wt.) 1.72 2 0.06 1.70 = 0.05 1.87 ¢ 0.06 2.009 ¢ 0.045**
Kidneys
week 26(g) 0.431 £ 0.0%4 0.447 = 0.010 0.429 2 0,011 0.417 2 0.020
(X b.wt.) 1.41 2 0.05 1.46 2 0.04 1.6% £ 0.04%* 1.72 = 0.05*%
Wweek 52 (g) 0.500 = 0.023 0.465 & 3.007 0.454 2 0.018 0.498 ¢ 0.030
(% b.wt.) 1.50 £ 0.05 1.38 = 2.05 1.55 ¢ 0.06 1.82 ¢ 0.06**
o Week 9533 ~ =~ 0.553 £ 0.035 - - --8.556 r 2.015 - -+ -0.499 2 0.010 0.425 2 0.013%s "
(X b.wt.) 1.71 2 0.10 1.75 = 3.06 1.68 ¢ 0.04 1.66 = 0.03
Liver
week 26(53 1.30 £ 0.05 1.31 ¢ 3.33 1.32 2 0.06 1.24 = 0.05
(3 b.wt.) .22 2 0.12 4.31 2 2.2 4.91 2 0.10* 5.16 & 0.17*°
Week 52(g? 1.40 £ 0.07 1.38 ¢ 3 54 1.40 ¢ 0.05 1.46 £ 9.10
(X b.wt.) 6,19 ¢ 0.16 4.08 ¢ 2.3 4.78 2 0.14" 5.29 2 0,17
week 95(g) 1.92 s C.18 1.55 ¢ 3.2 1.62 ¢ 0.05 1.42 £ 0.06*"
(b.wt.) 5.90 ¢ 0.50 L.85 2 3.4 5.645 ¢ 0.18 $.56 2 0.13
*Significamtly different from control vslue, p 20.05.
*ssignificartly different frum control value, p £0.01.
v
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TABLE 9. Monneoplastic Findings Frequent in Mice Fed $imazine®
Yechnical in the Diet for 95 Weeks 007240

Co Dese level (gom)

Maleg Forgpicy
orgsn/findings [} &0 1000 4000 0 40 1000 <000
Adrenals ©8)° (s6) (68 (&9 (69 (703 (70 (&)

Amylofd 33 36 &2 X% 15 18 14 21
Spindte cell hyperplasia 23 17 15 12 435 &6 44 &9
r (1) {703 70 (44} 70y (703 (70} (7Y
Myeloid hyperplasia 9 [ 3 7 a 4 2 2
Heart (1) (T0) (70 (D) T (70 (69 (7O
Amylofid 39 29 (22 38 9 9 2 16*
Thrombosis 10 14 7 10 3 3 3 2
Intestine, small (70) (69 (&M (TO) t70) (70 (69 (TO)
Amylofd 47 &8 51 42 32 30 29 2
cidney (TN (44} (7%) (T 70y (7C» (703 «(71)
Amylofd 44 47 8 3% 25 27 19 9
Mononuclear cell foci 6 5 8 8 5 4 10 1
{ivee (71 (70) (70 71) (70) (70) (70) ()
Amyloid 29 28 40 2 " 1% 13 14
tungs : (7)) TWBY (703 XTI to (70y (703 (70 (7D
Amyloid 10 14 7 3 1 3 2 0
Histocytosis 5 3 3 ] & 10 5 3
Lymph node ¢58) (84) 37 [$23] (863 (64 65>  (58)
Amyloid v 9 184 22 5 -] 10 12
Hematopoiesis 7 1 3 12 5 2 2 4]
Ovaries (68} (683 (66) (67)
Amyloid 18 16 19 13
Cyst(s) 22 26 18 18
Saliva L (N (70) (70) (TN (703 (69) (68) 7n
s toid 12 16 24" 13 2 [ 4 8r
Spleen (70 (7O) (703 (70) M (69 (%) (TN
Amyloid 7 14 11 11 I3 1~ 5 4
Hyperplasia 9 [ 3 12 .3 5 8 5
(continued)
L3
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Stomach
Amyloid 8 6
Testes : ’ (¥4} 68)
Amyloid 24 18
Thyroid (68) 63)
Amyloid 22 26
Ytecys
Amylofd

14
(70)

(66)

(70)

(673
26

(50)
7

(70>
1

(66)
15¢

(7o)
e

(68)
12

70)
2

7
16*

70)

%hoes not Include animals in the recovery group sacrificed after 56 weeks.

b\‘hc mumbers in perentheses are the nusber of tissues examined histologically.
*significently different from control values at p <0.05.
**Significantly different from control values at p <0.01,
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007240

TABLE 10. - Incidence of Mice with Amyloidosis

in Simazine Feeding Study

Males

Dose level (ppm)

0 40 1000 4000 0 40 1000 4000
52 Weeks

8/11 6/10 7/10 5/11 2710 0/10 4/10 2711
95 Weeks

48/60 49/60 52/60 45/60 37/60. 34/60 28/60 28/60




007240

died, were sacrificed moribund or were sacrificed by design sfter 52 and 95 weeks.

" 20

TABLE 11, Neoplastic Findings in Mice Fed Simazine Technical for 94 Veeks
Dietery \evel (opm)
4 B
Males [
organ/Necplasm 0 40 1000 4000 0 40 1000 4000
(70)°  (69) (69 (69) (58) (69) (703 (7D
Nerder{sn carcinome 0 o 0 0 0 0 1 1
i (¢4} 70) (70) rn 7o) (70) (70 «(TH
Hemangioms/hemeng!osarcoms [+] 1 Q 1 0 ] 0 Q
Hepetocarcinoms [] 4 2 1 [+ ] 1 1 0
Hepatocel lular adenoma 1 1 1 1 0o 0 0 0
7 (70) <70) (€4} (70) (70> (70) (™D
Adenocarc | noms 3 & 4 3 2 4 3 2
Adencoe 4 3 2 ] [ & 4 b
(68) (70) 68 ™
Adenocarcinoms [} [ 0 1
Adenoms -] 1 1 1
Ltutesl cell tumor, benign 0 [} 2 1
Luteal cell tumor, melignant [+ ] 0 1 0
pigyitary (54) (5%) (53) (51 7y (S 5y (M
Adenocarcinoma 0 0 0 0 ] 1] N ] ]
Adenone 0 o 0 1 3 ] 1 0
Stomach (70 (7)) (7Y (71 (7o) (70) (79 (7D
.. Larcinoms - . . PR 8. 0. N ] Q /] [¢] a 1
Syitemic (7 (70) (73) 7y (70 (4443} My (TH
Lymphoms, malignent 1 2 1 3 R ! 7 .} 6
Leukemia ] 1 0 a 1 F 4 3 3
Histiocytic sarcoma 1 1 ] 0 s 4 3 2
1 f (71 {68) {70) (248
Interstitiat cell tumer 2 2 0 [}
yterus ({70) (70 (44} (70>
Adenocarcinoma 1 3 1 !
Adencma o (] 2 3
Endometrial stromal sarcoms 0 0 1 1
Hemeng { oma/hemang i osarcome 2 4 2 1
Sarcoma (nonspecific) [+ ] 1 [+] o]
%the values in parentiieses are the number of tissues examined histologically; inciudes snimol that




STUDY AUTHORS’ CONCLUSIONS: 007240

Under the conditions of the study, simazine technical was not
oncpgenic in CD~1 mice when administered in the feed at
concentrations of 0, 40, 1000, or 4000 ppm for 95 weeks.
Amyloidosis and/or intracardiac thrombosis were the major
causes of death and moribundity. These lesions were considered
incidental since they were found at approximately the same
incidence in dosed and control mice. There was no evidence of
a compound-related effect on survival or target organ toxicity.
Reduced body weights, food and water consumption were found in
mid- and high-dose groups. Erythroid parameters and organ
weight alterations were found in the same groups. Based on
reductions of 14 and 19 percent in body weight gain in males
and females, the maximum tolerated dose (MTD) was considered
te be 1000 ppm and the NOEL 40 ppm.

v ! (o] S:

The study protocol was acceptable for a chronic
toxicity/oncogenicity study in mice. The conduct and reporting
of the study were adequate. Sufficient blood was not available
for measurement of all the clinical chemistry parameters. This
is to be expected in a mouse study.

We asseéss thHat the decreased nmean weight of mid- and high-dose -
males and females as well as a decrease in weight gain
establish a maximum tolerated dose, The decrease in weight
gain correlated with decreased food and water consuzmption. A
decrease in mean body weights noted at four intervals in low-
dose males probably indicates a threshold level for an effect.
We agree with the study authcrs’ assessment that the decreases
were not of toxicologic importance; they were less than 4% of
the body weight and there were no corresponding effects in
females. The effects of dosing on hematology parareters were
not severe and were of doubtful toxicologic importance. Organ
weight changes in females were associated with decreased
terminal body weights and their importance is douktful in the
absence of any gross or histological correlates.

The incidence of malignant lymphoma was higher :n control
females than in dosed groups. All values, however, were within
the range of incidence found in other laboratories for this
strain of mouse. The historical incidence in the testing
laboratory was not provided.

We agree with the study authors conclusions that t=e NOEL was
40 ppm and that there was no oncogenic effect under <the
conditions of this study.

o
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Primary reviewer: David G Anderson, PhD,ﬁZ“M;/9€7Akgéao4ﬂ,/4/%0/?7

section 2, Tox. Branch (IRS) (TS-769C). L

Secendary reviever: Marion Copley, W sirascn Goplly "/ofrg <
DATA EVALUATION REPORT O O 7 2 4 O

STUDY TYPE: Teratology/Rat/Simazine/822099.

TOX. CHEM. No.: 740

MRID No.: 406144-03.
TEST MATERIAL: Simazine, tech.
SYNONYMS:: 2-Chloro-4,6-bisethylamine-s~triazine.
N~\ “NH-CH,CHj
STRUCTURE: Cl-C/O \N
\N_/ _NH-CH,CH3 -
SPONSOR: Agricultural Division, Ciba-Geigy Corp.,
P.0O. Box 18300, Greensboro, NC 27419.
TESTING FACILITY: Pharmaceutical Div., Ciba-Geigy Corp.,
556 Morris Ave., Summit, NJ 07901.
STUDY NQ,: B6/110 (MIN 822099), Toxicology/Pathology
Report No. 83058.
REPO : Simazine Technical, a Teratology Study in Rats.
AUTHOR(S): J Mainiero, K Wimbert, J Wright, R N Infurna,
A T Arthur, and E T Yau.
KREPORT ISSUED: April 7, 198s.
CORE_GRADE: Supplementary because additional information

must be submitted. See section E.

CONCLUSIONS:
Dose levels administered by gavage were 0, 30, 300, and 600
ng/kg/day. Test animals: Rats-CRl1l. COBS CD SD BR.

Developenmental (Embryo/fetal) toxicity:

NOEL: 30 mg/kg/day.

LEL: 300 mg/kg/day and higher for increased head incompletely
ossified, teeth not ossified, centra/vertebrae unossified and/or
({additional), rudimentary ribs, presphenoid not ossified, and
sternebrae not ossified. No malformations were reported.

Maternal tcxicity:

NOEL: 30 mg/kg/day.

LEL: 300 mg/kg/day and higher for decreased maternal body
o
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Teratology/Rat/Simazine/822099.

welght and body weight gain, food consumption, and efficiency
of food utilization.

A/D Ratioc = 1. 30[240
A. MATERIALS:
1. Test compound: Simazine technical, Description white powder.

Batch No.FL-821846, Purity NOT SPECIFIED. The purity was 97.5%
and was determined from a report submitted on a 90-day dog study
on the same batch of test material.

2. Test animals: Species: Rats, Strain: CR1. COBS CD SD BR.
Age: At mating NOT SPECIFIED, Weight: 200-350 g, Source: NOT
SPECIFIED. Acclimatization: 7 Days.

B. $STUDY DESIGN:

1. Environmental Conditions - Temperature was 22 +3°*C. Humidity
was 50% +20%. Light:dark = 14:10. Eight air changes per hour.
Animals were caged individually, except during breeding.

2. nm a i - Assignment was by randon
selection to 4 groups. Breeding was natural with 2 females per
male, and gestational day (gd) 0 was the day sperm was detectead.
The study was initiated on 1/3/83 and terminated on 1/21/83.

ﬁ3. gggg Subsgancg Aggin;st;ggign Test substance was
administered by gavage with 2% caboxymethylcellulose as the

vehicle. Total volume of the dose was 10 ml/kg. The test
substance was administered on gd 6 through gd 15.

i s - s R e

Dose Dosage Volume Number
Test mg/kg/ conc. of Doses of
group day mg/ml  mi/ka/day Fema.2s
2% methyl-
cellulose
1. Cont. vehicle 0.0 10 25
2. Low (LDT) 30 3.0 10 25
3. Mid (MDT) 300 30 10 25
4. High(HDT: 600 50 10 25

4. Analysis of Dosing Sclutions: Analyses of dosing suspens.ons
were not regorted, but were said to be the responsibility of zhe
sponsor. The fregquency of preparation of the test material was
not reported. No indication of any preparation of the test
material was presented. No stability studies on the test mate-ial
or dosing suspensions were submitted, but were stated to be --e
responsibil:ty of the sponsor.

-
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Teratology/Rat/53imazine/822099,

5. Food and Water: - The food was a commercial diet, Purina
#5002 Certified Chow. The water used was not specified. Both food

lied ad libjtunm. - 5
and water were supplie 10174.10

6. Statistics - Parametric analysis was conducted on body
weight, body weight gain, feed consumption, and fetal weight.
Other tests conducted were Test for Outliers (Pearson and
Hartely, 1966) and Bartlett's Test for Homogeneity of Variance
(Snedecor and Cochran, 1968); for Homogeneous Variances - One-way
Analysis of Variance (Snedecor and Cochran, 1968), with Dunnett's
Method of Multiple Comparisons (Dunnett, 1964), for Heterogeneous
variances - Behren's T~Test with Cochran's Approximation
{Cochran, 1964).

Nonparametric Analysis was conducted on the number of
corpora lutea, implantations, resorption sites, viable fetuses,
calculated pre-implantation loss, % prea-implantation loss, and %
post~-implantation loss. Methods were Dunn's Method of Multiple
Comparisons Using Rank Sums and (Dunn, 1964) Rank Analysis of
Covariance (Quade, 1967).

7. Quality assurance was signed by Robert N Infurna, Study
Director, Edward T Yau, Assistant Director, and the sponsor
between 4/7/86 and 4/15/86, and Lynn R Miko, Divector Regulatory
Compliance -~ OAU, April 4, 1984.

. C. . METHODS AND RESULTS: Numbered tables were coppied-from-the -~ .
submitted report, and appear in the Appendix.

1. Obgservations - Animals were observed twice daily for toxicity
and mortallity.

Results - Toxicity - MNo dose related observed signs of toxicity
were apparent during the observation period.

Mortality (Survival) -~ All dams survived to termination at gd 20.

2. Body Weight - They were weighed on gd 0, 6, 10, 14, 18, and
20. Carcass weights (body weight less uterus and ccntents) were
also determined at gd 20.

Results - Body weights were statistically significantly less than
contrel values on gd 10 (93%), 14 (89%), 18 (94%), and gd 10
(90%), 14 (86%), and 18 (91%) at the MDT and HDT; in addition,
the carcass weight was decreased at the MDT (93%) and HDT (91%),
respectlvely (Table 6.3). Body weight gains were statistically
significantly less than control values between gd 6-10, and 10-14
at the MDT and HDT, and greater than contrcl values between gd
14-18, 18-20 at the HDT (Table 6.4). Mean daily body weight gains
in 9 are presented in Table A.

-}
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Teratology/Rat/Simazine/822099.

Table A. 00724
Mean Calculated Daily Weight Gain for the designated period
in g-
Group
1l 2 2 4
Gastational period
0-6 502 5-3 4v3 4.7
6-10 2.5 1.75 -1.78 -4.25
10-14 5.5 5.0 J.25 1.75
14-18 9.75 8.25 11.5 12.5

3. Food consumption and efficiency - Consumption was reported
between gd 0-5, from gd 6 through gd 15, and on gd 16-17, and 18-
19 (Table 6.2). Table B prasents calculated daily food
consumption during the comparable time periods of the calculated
daily body weight gain in Table A. Relative efficiency of food
utilization was not presented in the submitted report, but these
values were calculated from the submitted .data. The calculated
values are presented in Table C. The folldwing ecquation was used
in these calculations:

Relative Efficiency-= {mean daily body weignt gain (kg)}/{mean --— -

daily food consumption (g)]

Results - Food consumption was statistically significantly
decreased at the MDT and HDT during the dosing period from gd 6-
15, and statistically significantly increased at these same dose
levels after the dosing period, gd 15-19 (Table 6.2). Table C
presents the results on the efficiency of food utilization. The
relative efficiency of food utilization apparently decreased at
the MDT and HDT for gd 7-10, and a nominal decrease occurred fcr
gd 7-10 at the LDT and for gd 11-14 at the HDT. Rats gained the
least body weight including controls, and consumed the least food
during gd 6-~10 (Table 6.4 and 6.2 of the Appendix).

/7Y



Teratology/Rat/Simazine/822099.
Table B.

Mean Daily Food Consumption in g during the 007240

Designated Pericd.

Group

sacrificed on gd 20 by CO; asphyxiation. The ovaries were removed
and the corpora lutea counted. Uteri were removed and the nuxsber
of dead fetuses counted, and viable fetuses counted and weighed;
implantation sites were also counted.

Reproduction data were

1 2 3 4
Time period
gd O thru 5 27.4 25.4 26.8 28.2
gd 7 thru 10 21.8 20.0 15.5 13.2
gd 11 thru 14 24.8 22.5 20.5 16.8
gd 15 thru 17 26.0 24.3 26.7 25.7
gd 18 thru 19 24.0 23.5 27.5 28.0
Table C.

Relative Efficiency of Food Utilization.
Group i 4 3 4
Relative Efficiency for :
gd 0- 5 0.19 .21 0.16 0.17
gd 7-10 0.11 0.09 -0.11 -0.32
gd 11~14 0.22 0.22 0.16 0.10
-gd-15=17- - -- e ~ 0.38 0.34 0.43 " 049
gd 13-19 0.48 0.47 - 0.54 0.55
4. HNHecropsy o e ¢ Dams were

reported in Table 6.5 of the Appendix. No dose related effects
were noted in the raproductive data.
All the fetuses were examined externally, and about 1/3 of

each litter were examined viscerally by the method of Monie, Xho,

and Morgan, 1965, a sectioning technique, and about 2/3 of each
litter were examined skeletally after being stained with

Alizarin.

a. Gross pathnlogy - One dam in the medium dose group
demonstrated clutted blood in the uterine horn of an otherwise
normal pregnancy. No dose related effects occurred on the
reproductive parameters (Table 6.5).

b. Fetal Examination -

mean fetal weights (Table 6.6).
dead fetuses, and post implantation loss were not different from

control values.
o

There were no dose related effects cn

Viable litter size, live und

0(5? Teah

s e s o
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Teratology/Rat/Simazine/822099.

There were no dose related visceral malformations or OO 724 G
variations (Table 6.7, 6.8, and 6.9). Random variations
occurring included short or absent renal papillae, dilated
ureters, dilated trachea, and mottled livers.

Statistically significant dose and treatment related
skeletal effects occurred in the mid and high dose groups (Tables
6.10 for fetuses, and 6.11 for litters). The parameters affected
on a litter basis were presphenoid, at the HDT, and additional
lumbar vertebra/centra at the MDT and the HDT. These parameters
occurred in a dose related manner in fetuses, but were not
reported to be statistically significant (Table 6.10). In
addition, the total number of variations were nominally increased
and appeared to be dose related in fetuses at all dose levels.

The parameters statistically significantly affected on a
fetal basis at the MDT and HDT were: head incompletely ossified,
teath not ossified, centra/vertebrae not ossified and/or
additional, rudimentary ribs, and sternebrae not ossified. Only
sternebrae were statistically significantly elevated on a fetal
basis at the LDT as well as at the MDT and HDT. in addition, on a
fetal basis (Tables 6.10), these and 5 other parameters were
nominally elavated at all dose levels, except for the vertebra/
centra not ossified and/or additional, and the presence of
rudimentary rib. On a litter basis 11 parameters were nominally
elevated at all dose levels, one of which was litters with none
ossified sternebrae.

One of the skeletal parameters referred to abovae,
unossified sternebrae, demonstrated a statistically sighiifican
dose related increase at all dose levels for fetuses but not for
litters. On further evaluation of individual uncssified
sternebrae, the apparent dose relationship at the LDT was removed
(Table D.} below.

The total humber of fetuses and litters with these skeletal
and other variations were nominally elevated at all dose levels,
but none were statistically significant, except at the HDT (Table
6.10).

t—.—‘m.a. o s s T A
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Teratology/Rat/Simazine/g822099
ut‘Z/Z'Q

Table D.

The incidence of unossified sternebrae: The approximate number
of litters with unossified sternebrae.?

Greup

1 2 3 3

Sternebrae Not Ossified
Number 1P 0 ) 2 4
2b 1 1 12 7
ab o 1 1 3
4b 1 1 2 6
sb 16 21 18 18
eb 13 18 21 17

a2 The number of litters have not been checked, therafore, they
should be considered as only approximate.
Litters with unossified sternebra at this number.

D. DRISCUSSION:

Maternal toxicity was demonstirated by a statistically
significant decrease in body weight and body weight gain at the
MDT and HDT during the treatment period. Food consumpticn and
relative efficiency of food utilization were depressed at these
s sama-dose levels,” and time period. Maternal toRicivyrwasTiess o
clear at the LLCT where a statistically significant decrease
occurred in foed consumption on gd 6, 14, and 15, and, rcminally,
in relative efficiency of food utilization feor gd 7-10 ‘Table 6.2
and Table C°, and the body waight and body weight gain were
~zainally <epressed, but not statistically significantiy
diepressed. These values are on tha borderline for indicazing
navernal <cxicity, and are considered sufficiently close o =ne
na

NCEL, =wnat the 20 mg/kg/day dose level w:11 be considerec ihe
NCEL for maternal toxicity.
Fetal =toxicity was demonstrated at the two highest dZcose

levels. Centra/vertebrae (additional, were statisticallvy
significant.y increased in litters a< the MDT and HDT. Saveral
other skelezal parameters indicating dose related =zoxiciiy at =he
MDT and HDT were statistically significant on a fetal baszis, tut
not on 2 litter basis, such as: head not completely ossified,
teeth not cssified, centra/vertebrae not cssified, rudimentary
rip, and sternebrae not ossified. These parameters were nominally
elevated in litters.

Mcst of the parameters affected frequently occur in
association with maternal toxicity, and some may disappear if %he
futuses werz fellowed after birth, rowever these effects a

t

=)

considered indications of developmerzal =oxicity in %hess
studies.

The stzxtistically significant inzrease in fetuses Zu- -
lizters Zor ancssified sternebrae az all dose levels may ot ==
real, 323rec.2liv at the LDT. The increasa in unossified

<&

7
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Teratology/Rat/simazine/@g}p%?é(;

sternebrae at the LDT resulted from a high level of none dose
related incidence of unossified sternebrae 5, and 6 in all
groups, and a low incidence in sternebrae 1, 2, 3, and 4. A
higher incidence of unossified sternebrae 2, and 3 resulted in
the dose relationship at the MDT and the HDT (Table D), and the
apparent dose related response at the LDT seen in Table 6.10.
For this study, the high incidence in historical controls, the
failure of the effects to be statistically significant in
litters, and the interaction of the incidence of these 6
sternebrae (see Table D), the unossified sternebrae of the LDT
are not considered to be an effect.

Thus, the statistically significant effects seen in fetuses
appear to be real at the MDT and the HDT only. The nominally
inc:.eased incidence in litters with these effects add to the
significance of these effects. In addition, the statistically
significant effects seen in litters (Table 6.11) on the
presphenoid, and on the centra/vertebrae (additicnal) are also
considered to be significant effects.

In general, these conclusions are in agreement with
submitted report that fetal toxicity was demonstrated at
maternally toxic dose levels only.

il

. ADDITIONAL INFORMATION REQUESTED:

P wWhat preparation, such pulverization of the test material,

was conducted prior to suspension in the carktoxymethylcellulose-
water vehicle?

2. What were the approximate particle sizes, and distribution
of particle sizes of the test material suspernded in the wvehicle?

3. The data on the analyses of samples of the dosing
suspensions used must be submitted.

4. The purity of the test material was not specified, aithough
it could be determined from a submitted 90-dog study using the
same batch of test material.

3. The source of the test animals was not stated.

1
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Qimazine RiN: 05469-93

Page is ﬁot included in this copy.

Pages lfYC? through 18 I are not included.

The material not included contains the following type of
information: :

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label. |
The product confidential statement of formui;.
Information about a pending registration action.
j;Zi FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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- MAY 17 1985

MEMORANDUM
_— OFFiCE OF

. PESTICIDES AND TOXIC SUBSTANCES

SUBJECT EPA Reg. No. 100-541, sSimazine Technical: Ciba-
Geigy Response to EPA Comments on Rabbit Teratology
study (Acc. #2$2938). .
Aﬁ\c. N AT 32?2‘54107 CAbW%L:L 4740
TO: Richard #. Mountfort, PM #23
Herbicide/Funygicide Branch
Registra;ion Division (Ts-767C)

FROM: George W. Robinson, D.V.M. JE¢T7€ .

Review Section #1 //JC/ (4

Toxicoloyy Branch/HED (Ts-769)

THUR: navid L. Ritter, Acting sSéction Head

Review sSection I Oﬁﬁl\

- - em e e ROX 1 €0 LOYY--BEANCH HED-L L5271 63C). S 9'-—P

Registrant: Ciba-Geiyy Corporation l/ léezzg

Greensboro, NC

A rabbit teratoleyy study with Simazine technical was
previously reviewed and classified as Core-supplementary Data
by Q. Q. Bui and L. D. Chitlik (memo, L. D. Chitlik, 7,/3/85}.
It was indicated that this study may potentially be upgraded
pending supomission of an adpquate explanation and/or
clarification of several issues dxscussed below and a quality
assurance statement. .

The registrant, in response to EPA's review of this
study, has submitted additional information and comments as
an addendu=m in an effprt to satisfactorily address the issues
raised in the review,

1. The reviewers questioned the reported "statistically
significant decrease in the number of viable fetuses in the
intermediate and high dose yroups" because the reported mean
numbers of live fetuses for the control, low, mid and high
dose yroups were respectively 7.9, 8.4, 6.8 and 7.8. In this



L 007240
h - | 005127

N
..

report, the study director agrees that the mean of 7.8 in the
high dose ygroup cannot be significantly different from the
mean of 7.9 in the control group. He further explained that
statistically significant differences petween the control
group and the mid and hiyh dose groups were demonstrated only
in a nonparametric analysis of covariance with the number of
implantation sites as a covariant. Our review is now

in agreement with the study director that there were no
significant differences between control and treated yroups in
the mean number of live fetuses per {itter.

2. Our review concluded that the-.investigator's
calculation of pre- and post-implantation loss rates were .
incorrect. The reviewers determined that, instead of
calculating loss percentayjes per dam and then deriving mean
yroup loss percentages, investiygators should have calculated
yroup percentages of pre~ and post-implantation losses using
the total numbers of corpora “lutea, implantations and viable
fetuses per dose group, The study director disaygreed and
stated, "In almost all other calculations in studies of this
nature, the litter is taken as the appropriate experimental
unit. If one fails to use the litter as the experimental
unit, they are assuming inaccurately that there do_ not_exist . e
afy WithiA Titter correlations. Because we have appropriately
used the litter as the experimental unit and because our
mathematical calculations are correct (see attached tables),
resubmitting re~calculations or re-analyses of this data
would be inappropriate”. He cited the followiny reference to
support his rationale.’

-

D. W. Gaylor, "Methods and Concepts of Biometirics
Applied to Teratoloyy" in Handbook of Teratoloyy,
J. G. Wilson and F. C. Fraser, eds. (1978). .Voiume
4:Research Procedures and Data Analysis. Page 432.

Ciba-Geiyy toxicoloygists responded® in agreement witch the
study director that calculation of pre- and post-implantation
loss rates for each entiré dose Jroup "dssumes incorrectly
that there can be no influence of litter size upon fetal and
embryonic viability, and that the fetus; instead of the
litter, is the experimental unit". The converse of these
assumptions "are (generally considered cornerstones in
reproductive physiolcyy".

The explanations of why percentages of pre- and post-~
implantation loss were calculdted for each litter and averaged
tor the total number of litters in each treatment yroup are
acceptable and adequately clarify the issue,
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3. Recalculation and statlstxral re-analyses are deemed
unnecessary because problems no longer exist for issues raised
in items 1 and 2 above.

4, A copy of a Quality "ssurance-Unit Statement which
is page 214 of the report in-the reyistrant's archives was
attached to its resgonse to EPA's review of the Simazine
rabbit teratoloyy study. .

Conclusions:

Simazine technical (97% purity) was not teratogenic in
rabbits at dose levels up to and including 200 mj/kg when
adwministered by gavaue on days 7 through 19 of gestation. A
significant reducticn in mean fetal weight and a significant -
increase in the incidence of fetuses with skeletal variations

- were observed at the 200 mg/ky dose level. sSiynificant

decreases in body weight gain, tremors and abortions were
observed in dams in the mid and hih dose groups.

Teratogenxc NOEL > 200 mg/kg bw
Fetotoxic NOEL = 75 myg/kg bw (reduced mean fetal weight
and increased skeletal variations at 200
mg/ky/bw,
"7 TTTMaternal NOEL TETSTWMY/R Y bewtdecreased—body—wetyht-yain, -
tremors anc abortions at 75 and 200

mg/kqg/bw).
Classificaticn: Core - Guidelines
TS~-769: ROBINSUN:s11:X73710:5/8/86 Card Robinson
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Reviewed By: OQuang Q. Bui, Ph.D. 00/240

Section I, Toxicology Branch - HFAS (H7509C)
Secondary Reviewer: Lawyrence D. Chitlik, Senior Toxicologist 57
s

Science Analysis and Coordination Branch (H7508C)
DATA EVALUATION REPORT

Study Type: Teratology Study with Simazine in Rabbits

Accession No.: 252938

Comments By: Henry Spencer, Ph.D. fé4§7674%7
Section II

Toxicology Branch 1 - IRS (H7509C)

and
Marion P. Copley, D.V.M., Section Headw¢ “i*¢7

Review Section II
Toxicology Branch I - IRS (H7509C)

Conclusion:

This report No. 004535, as classified Supplementary represents

a reasonable evaluation of the study.
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Reviewed by Quang 0. Bui, Ph.D.
Secondary Reviewer: L. D. Chitlik, D.A.B.T. 007240
Date: 7/3/85

See Memorandum: Simazine, Teratology in Rabbits
study review =Document No. 004535

Reevaluated by: Henry W. Spencer, Ph.D. ﬂ&éﬁ’gﬁ%y??
Secondary Reviewer: Marion P. Copely, DVM‘ﬁkZ;;9ﬁ?é7

Data Evaluation Peport

Chemical : Simazine Technical
Toxicity Chemical No. 740

Purity: Simazine Technical, 97% purity
Study Type: Teratology in rabb:ts
“RID No.

~cC. No. 252938

-
-

. ....Zponsor: (Ciba-Geigy Corp.

Testing Facility: Ciba-Geigy Labs

Title of Report: A teratclogy study of Simazine technical in New
“ealand white rabbits

juthers: Alan T. Arthus et al.,
Study No. 62-83

zeport Issued: March 29, 1984

“onclusion:

The previous reviewers evauation (copy attached; accurately
reflects the results of the study. The study is classified as
~ore-supplementary.

"Under the conditions of this study, evidence of maternal toxicity
was demonstrated at 7% and 200 mg/kg/day. Compound-related clinical
nanifestations (increased tremors and abortions) and significant
Jecreases in food consumption and body wweight gain were noted at
these two dosage levels during the dosing period. (7-19 d of gestation).
The maternal NOEL was determined to be 5 mg/kg/day, !{LDT).
1lthough all fetal finding (fetal weight, skeletal variations and
ossification centers) in the 5 mg/kg/day group were biologically
similar to controls, A NOEL for developmental toxicity cannot be
2stablished at the present time pending the submission and/or clarifica:ict
relative to several issues discussed below."

195
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STUDY REVIEW
Chemicals Simazine
Test Material: Simazine Technical, 97% purity

Study action/type: Teratology in rabbits
STUDY IDENTIFICATION: =
A teratology study of Simazine technical in New Zealand white rabbits

Testing Facility: Ciba Geigy

Final Report No.: 62-83

Final Report date: 3/29/84

Study Directors: Alan T. Arthus et al,,
Accession No.: 252938

Study reviewed by:
Ouaﬂg OO mi' phoD. 4 Add.l/

Section V, Toxicology Brarc

Hazard Evaluation Division (TS-769C)

Reviewed and Approved by: ‘V@&'

Laurence D, Chitlik, D.A.B.T.
section Head, Section V
Toxicology Branch/HED (TS-769C)

CONCLUSIONS

Under the conditions of this study, evidence of maternal toxicity was
demonstrated at 75 and 200 mg/kg/day. Compound-related clinical manifestations
(increased tremors and abortions) and statistically significant decreases in
food consumption and body weight gain were noted at these two dosage levels
during the dosing period (days 7-19 of yestation). The maternal NOEL was
determined to be 5 mg/kg/day (lowest dose tested).

A significant decrease in fetal weights and an increase in skeletal variations
were ohserved at the highest dose tested (200 mg/kg/day). The mean numbers of
resorptions were slightly increased at both the 75 and 200 mg/kg dosage levels
as compared to controls, Although all fetal findings (fetal weight, skeletal
variations and oscification centers) in the 5 mg/kg/day group were biolcgically
similar to controls, a NOEL for developmental toxicity cannot be established
at the present time pending the submission and/or clarification relative to
several issues discussed below.
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1. Investigators' conclusion relative to mean number of live fetuses per litter:

The authors concluded that "fetal toxicity was evident in the intemmediate
and high dose groups as indicated by decreased nuwbers of viable fetuses" (page
6 of the final report) and “there was a statistically significant decrease in
the nunber of viable fetuses in the intermediate and high dose yroups" (page
13 of the final report). Howevery- their statement was not substantiated by the
submitted data since the mean number of live tetuses for the control, low, mid,
and high dcse groups was respectively 7.9, 8.4, 6.8, and 7.8 (Table 5, page 23
of the final report). A mean of 7.8 (high dose) could not be siynificantly
different from 7.9 (control). In the absence of a dcse-response relationship,
the decrease noted in the mid- and high dose group was considered as of questionable
importance in this review.

2. Calculation of pre- and post-implantation loss:

In this study, the group percentages of pre- and post-implantation loss were
calculated from each dam, rounded-off, summed, and then divided by the number of dams
in each group. The mean percentages of pre-~ and post-implantation loss were then
reported in Table 5 (page 23) of the final report,

These calculations were thus not mathematically accurate due to "rounding
errors". The percentages of pre~ and post-implantation loss for each group
should be calculatad as follows:

Pre-implantation loss=
Total # corpora lutea - Total # implantations X100
Total # corpora lutea

Post—-implantation loss= )
Total 4 implantations - Total # viable fetuses X 100
Total # implantations

when these indices were re-calculated using the above equations, mathematical
differences were noted as indicated in the "Discussion" section of this review.

3. statistical analysis of the results:

in light of the questionable statistical difference mentioned by the
inve :igators in their conclusion (issue #1) and the newly obtained values for
pre- and post-implantation loss after re-~calculation using the appropriate
equations (issue $#2), re-calculation and re-application of statistical tests
for all data apparently are necessary.

4, Quality Assurance Statement

A quality assurance statement was not appended with this report.

It is recammended that this study be classified as Core Supplementary Data.

However, this study may potentially be upgraded pending the submission of:
(a) adequate explanation and/or clarification of the items listed above
(b) a quality assurance statement




PROCEDURES

Test Material: Simazine Technical, 97% a.i.

Lot #821846, white powler
Animalss New Zealand white rabbits (H.A.R.E.)
Dose levels: 0, 5, 75, and 200 mg/kqg

fran days 7-19 of gestation
Vehicle: 3% corn stach containing 0.5% Tween 80
Route of administration: gavaye, 10 ml/ky/day

»

A copy of the procedures that were followed is appended. The study was
basically conducted according to the 1982 FIFRA Guidelines and was of acceptable
design. However, the followiny comrents are noted:

Artifically inseminated animals were used but the method was not described
in the study report. No data were available relative to the HOG injection and
to the buck characteristics {number, health status, age, body weight at mating,
semen collection, and semen analysis).

RESULTS
MATERNAL TOXICITY

1. Clinical Observations

significant increases in the incidence of "little, none, and/or soft" stool
were observed in the treated groups. These incidences were 0%, 50%, 100% and
100% for the 0, 5, 75, and 200 mg/kg graups, respectively. Compound-related
increases in tremors were also noted being 0, 0, 21, and 100% for the 0, 5, 75,
and 200 mg/kg groups, respectively.

2. Maternal death and abortion

Three animals died during this investigation. One each in the 5, 75, and
200 mg/ky ¢roups. The authors indicated that the death observed in the 5 mg/kg
group was accidental, Gross pathologic changes were not found in any animals
at necropsy.

Four animals aborted, one dam fram the 75 mg/kg group and three dams fram
the 200 my/kg yroup.

3. Body Weights

Statistically significant decreases in maternal weight gains were found
during the dosing period (days 7-!9) in the 75 and 200 mg/kg groups, The
corrected weight gain (body weight ygain minus gravid uterine weight) of these
two highest dosage levels were also significantly different from controls.
Further, as shown in the following table, campensatory increases with statistical
differences were observed in these two highest dose groups as compared to
controls after cessation of the test material administration {(days 17-29 of
gestation), Therefore, the decrease in maternal weight gain observed in the 75
and 200 mg/kg groups during the dosing period (days 7-19) was canpound-related.




Maternal Body Weight Gain (grams)

control 5 mg/kg 75 mg/kg 200 mg/kg

Days 0-7 143 138 142 155

Days 7-19° 230 244 ~243* -456*
Days 19-29° 163 190 390* 436
Days 0-29° 536 572 142* 125

Corrected weight
gain °° 3 3 -167* -264*

(°): Calculated by the reviewers
(°°): Body weight gain minus gravid uterine weight
(*): significantly different from controls, P < 0.05
4, Food Consumption
Significant decreases in food consumption were noted in the 75 and 200
mg/kg groups as corpared to controls and persisted throughout the dosing period
{days 7-19). The food consumption of the 5 mg/kg group was camparable to that
of the control group.
5. Reproductive status at laparotomy

THe reproductive status data are summarized in the next table.

Reproductive Status At Necropsy

Control 5 mg/kg 75 mg/kg 200 mg/kg
# dams inseminated 19 19 19 19
$# dams preygnant 18 18 18 16
Pregnancy index (%) 95 95 95 84
¥ dams aborted 0 0 1 3
# dams pregnant and dead 0 1 1 1
$¢ litters examined 18 17 16 12
X corpora lutea 12.9 12.5 12.3 12.6
X implantations 8.8 9.5 9.4 10.3
X pre-implantation loss 4.2 2.9 2.9 2.3
Pre-implantation loss{%)°® 28.8 23.6 22.7 17.0
X resorptions 0.8 1.1 2.7 2.5
X dead fetuses 0.0 0.5 0.0 0.0
X post-implantation loss 0.8 1.6 2.7 2.5
Post—-implantation loss (%)° 11.5 18.1 25,1 22.6
X live fetuses 7.9 8.4 6.8 7.8
Sex ratio (¢ M) 54.5 52.6 43.1 54.3

(°) Calculated by the investigators - See "Discussion” section




004535

The pregnancy index in all tested groups was within the acceptable range
for artificially inseminated rabbits., No significant variations with respect
to the mean numbers of corpora lutea, implantations, and live fetuses per dam
were found among the control and treated groups.

Increases in the mean number of resorptions per litter and, hence, post-
inplantation were noted in all treated groups. Although, a clear dose-response
was not demonstrated fram the repdrted data, it is still apparent that the
increased resorptions were campound-related at least for the 75 and 200 my/kg
groups., Implantation loss on a per litter basis for the 0, 5, 75, and 200
my/ky groups weie respectively 0.2, 1.6, 2,7, and 2,5, Although increascd
resorptions were noted in treated groups, no significant decrease in the mean
nunber of live fetuses was observed in the treated groups since ‘all treated .
yroups had higher implantation rates than control.

The investigyators' statement that "a statistically significant decrease
in the number of viable fetuses in the intermediate and high dose groups” (page 13
of the final report) was thus not substantiated by the study results which were
7.9, 8.4, 6.8, and 7.8 for the 0, 5, 75, and 200 mg/ky groups, respectively.
Therefore, a mean of 7.8 (high dose) could not be significantly different fram
7.9 (control). 1In the absence of a dose-response relationship, the apparent
decrease in the mean number of viable fetuses in the mid- and high dose groups
was considered as of questionable importance. No alterations in fetal sex-ratio
were found.

DEVELOPMENTAL TOXICITY

1. Fetal Weight

As illustrated in the next table, a significant decrease in fetal weight was
observed only in the 200 mg/ky group. This decrease did not result fram a
camensatory effect with respect to increase in litter size and, hence, was

considered as a compound-related effect,

Fetal Weight (grams)

Control 5 mg/kg 75 mg/kg 200 mg/kg
Male 45.4 45,2 46.3 41.2
Female 45,5 44 .4 44.3 39.4*

(*): significantly different fram controls, P < 0,05
Crown~rump length was not measured in this investigation.
2. Malformations

Two fetuses were found with external malformations., One fetus fran the 75
mg/kg group was described with acrania and one 200 mg/kg fetus had multiple
malformations (atretostania, excencephaly, and protruding tongue). That same
fetus of the 200 mg/kg yroup was also described with malposition of the umbilicus,
micropthalmia, and malformed mandible.

In summary, no biological or statistical increases in the incidences of either
litters or fetuses with malformations were found up to and including a dosage
level of 200 mg/kg/day in rabbits,




3. Variations

skeletal variation findings of interest are summarized

¢ fetuses examined
# litters examined

13th full ribs
fetuses (3)°
litters (%)
Ribs, free floating
fetuses (%)
litters (3)
Sternebrae non-ossified
fetuses (%)
litters (%)
Sternebrae misaligned
fetuses (%)
litters (%)
Jatella non-ossified
fetuses (%)
litters (%)

Talus/Calcaneus not ossified

fetuses (%)
litters (%)

Total fetuses affected
Total litters atfected

(*):

Skeletal variations

control K 5 mg/ kg
143 135
18 16
27(19) 30(22)
13(72) 12(75)
0(0) 0(0)
0(0) 0(0)
2(1.4) 7(5.2)
2(11) 4(25)
24(17) 37(27)
9(50) 9(56)
2(1.4) 0(0)
2(11) 0(0)
1(0.7) 0(0)
1(5.6) 0(0)
71(50) 86.64)
18(100) 16(100)
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in the next table:

75 mg/kg 200 mg/kg
108 94
16 12
38(35) 44(47)*
13(81) 12(100)
1(0.9) 3(3.2)
1(6.3) 2(16.7)*
5(4.6) 8(8.5)
5(31) 4(33)
23(21) 22(23)
9(56) 8(67)
8(7.4) 25(26.6)
3(19) 7(58)*
0(0) 6(6.4)
0(0) 2(16.7)
70(65) 83(88)*
16(100) 12(100)

Significantly different fram controls, P < 0,05

(°): Percentages calculated by these reviewers

Compound-related increases in the incidences of fetuses with 13th full ribs,
sternebrae non-ossified, ribs free-floatiryy, and patella non-ossified were found

at the 75 and 200 my/ky dose levels.

of fetuses with any variations was noted at the 200 my/ky dosaye level.

DISQUSSION

Under the conditions of this study, maternal toxicity was characterized by

Also, a significant increase in the incidence

significant decreases in food consumption and body weight gain during the dosing
period (days 7-19) in dams treated with 75 and 200 my/kg/day and by the presence

of toxic manifestations (decreased motor activity and tremors) at the 200 mg/kg
It is suggested that the matermal NOEL be established at 5 mg/kg

dosage level.
(lowest dose tested).,

Dosage levels of 75 and 200 mg/kg were associated with a slight increase in
the numbers of resorptions per dam as compared to controls.
reduction in fetal weight was also ohserved at the 200 mg/kg/day dose level.

Also, a significant

00
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Teratogenesis was not evident at any of the dosage levels tested (highest
dose tested = 200 mg/kg/day).

A developmental toxicity NOEL could not be established at the.present time
due to the following:

1. The study authors' statements that "fetal toxicity was evident in the inter-
mediate and high dose as indicated by decreased numbers of viable fetuses”

{paxje 6) and "statistically significant decrease in the rumber of viable fetuses
in the intemmediate and high dose groups” (page 13) were not supported by the
submitted data, 1he mean number of viable fetuses for the 0, 5, 75, and 200
mg/ky yroups were respectively 7.9, 8.4, 6.8, and 7.8, Siygnificant differences,
as stated by the investigators, are not apparent.

2. Our review disagrees with the investigators' calculations of the group
percentages of pre- and post-implantation loss.

In this study, for example the pre~implantation was calculated as follows
(page 13) :
% pre-implantation loss=

No. corpora lutea — No. of implantation sites x 100 {per dam)
No corpora lutea

Therefore, the percentage of pre-implantation loss for each dam was calculated,
rounded off, summed, and divided by the number of dams. The mean percentages
of pre- or post-implantaion loss were then pressnted in Table 5.

This calculation is not mathematically accurate due to "rounding errors",
The group percentages for pre— and post-implantation shauld pe calculated as:

Pre—-implantation loss:

Total # corpora lutea — Total # implantations x 100
Total # corpora lutea

Post~implantation loss:

Total # implantations - Total § viable fetuses x 100
Total # implantations

Example:
Post—implantion loss (%) Final Report ° Recalculated
Control 11.5 3.5
5 mg/kg 18.1 16.6
75 my/kg 25.1 28.4
200 my/kg 22.6 24.2

(°): Data extracted frcm Table 5
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3. In light of the above issues, the registrant is requested to re-calculate
the indices of pre~ and post-implantation loss. All data,including those of
mean viable fetuses per litter, should be statistically re-analyzed.

4. A "Quality Assurance" statement shoulc be appended with the final report.

\
-

In conclusion, the above listed issues and discrepancies must be adequately
resolved Ly the reyistrant before upyrading of this report can be considered.

0.Bui/Tox-HED/disc 14/7-85 : Doz
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Page is ﬁot included in this copy.

Pages Q 03 through &Dé are not included.

The material not included contains the following type of
information: :

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of gquality control procedures.
Identity of the source of prddugt ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formuia.
Information about a pending registration action.
—;;7/FIFRA registration data.

The document is a duplicate of page(s) . )

The document is not responsive to the request.

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




Reviewed By: Henry W. Spencer, Ph.D. $erd %?79[' 007250

Review Section I1, Toxicology Branch I - IR3 (H7509C) , €%§/$
Secondary Reviewer: Marion P. Copley, D.V.M.<#2tar /7
Review Section II, Texicology Branch I - IRS (H7509C)

DATA EVALUATION REPORT

study Type: Three-Generation Reproduction Study in Rats (83-4)

TOX Chem No.: 740

MRID Nos.: 00023365, 00080631

Test Material: Simazine 80W (2-chloro-4,6-bis-(ethylamine)-s-

triazine 30%). Received August 16, 1963; Lot No.
PL 1380

Sponsor: Geigy-Ciba Rescarch Laboratories
Yonkers, New York

Testing Facilityv: Woodard Research Ccrporation
Herndon, VA 22070

Title of Report: Simazine: Threa=Generation Reproduction. Study .
e : ' (A the Bat.

wuthor: Carter D. Johnst-n, 2h.D.

7oncrt Issued: September 14, 1965

Conclusion:

Parental toxicity NCEL = less than 50 ppm in male and female
marents dun to reduced weight gain in Fib and Fy;b generations. The
welight gains of males werz also significantly reduced by approxi-
natelv 11 percent in the Ty generation during their premating per:io!
when compared to the controls.

There were several male znimals in groups Fg, Fp. and Fjy
rhe study who appeared tce be unable to produce young but they
not histologically evaluated.

of
w2

']

There is a suggesticon that the treated F3b puns examined
~istologically may have altered livers but too few animals were
axaminad to be able to completely evaluate this effect.

A renroductive NORL <her2fore cannot be determined due to
“na lack of evalution of zpparently sterile males.
“ore Classificatinn: Sun-lementary
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A. Materials:

Test Compound - Simazine 80W; Lot No. PL 1380 described
as 80% purity.

Test Animals - Species: Albino rats; Strain: Not supplied
but delivered from Charles River Breeding Laboratories,
Inc. at approximately 23 days of age and acclimated in
the laboratory for 1 week prior to study commencement.

B. Study Design:

1.

Animal Assignment ~ The Fgy generation was started by
assingning 20/sex in a control group and a test group
at 100 ppm of simazine in the diet.

Housing was in individual cages in temperature controlled
rooms with food and water ad libitum.

After exposure to the test compound for 74 days, the two
sexes were allowed to mate for 10 days.

The Fj12a generation and litters were examined for the

6.

10.

number of live pups and the mean litter weights, number ™~
of stillborn, and physical condition of the test subjec<s.

At weaning, cach member of the litter was recorded with
the mean weight and number of survivors and physical
condition of the test subjects. After observation, the
pups were sacrificed and autopsied.

A second mating of the Fy parents followed with remating
as d:fferent pairs. The obscrvations were carried out
for the Fib litters.

At weaning, representative pups were selected to serve
as the next parents. All other pups were sacrificed
and necropsied. The parents were also sacrificed.

The addition of a new group (Fib) of test animals at

50 pom was added to the F;b parents fed ecither 0 or 10€C
ppm in the diet. However, only 10 males and 20 females
were usced in cach of the three groups. One male was mated
with each of two females in the test group.

After exposure for 81 days, mating occurred with one-hz1i¢
the Zeomales and 10 days later with the .econd 10 femal=s.

The second litters (Fsb) were the parents for the
succzeding groups. -

NI
J—
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11. Dietary exposure and mating procedures as well as cxamin-
ation of the litters produced were as the preceding
gencration (Fyb).

12. F3a and F3b litters were produced. However, at weaning,
the Fja litters were sacrificed and the F3b litters were
autopsied.

13. Organ weights of the liver, kidney and heart of two
of each sex/litter at weaning were determined. These
three tissues plus the spleen, adrenal, thyroid, gonad,
and bone marrow were prescrved. One animal/sex/litter
was examined histologically. At least nine per sex in
each dosage group were examined.

14. Statistical evaluation was not carried out in the study.
Test Diet:

~ The test diet was not assayed for homogeneity nor for the
test dosages actually present in the diet. The diets were
made with either 50 or 100 ppm of active inqredient with
an 80% W.P. (Simazine 8CW).

Mothods, Results and Discussion:

1. Parental Animal Obserwvations -~ No clinical siqgrms »&
toxicity were reportec in daily observations. However,
body weight gains were reduced in the Fp generztion males.
Feduced gains were observed as early as the seczond week
of exposure to 100 ppm simazine.

A 9.5 percent reducticn in gain was seen by week 14 when
compared to controls. Females in the Fp generation were
not affected by reduced weight gain.

2. F3b tales - By week 16, there was a 7.7 percent decrease
in weight in males when compared to weights of controls
and by 26 weeks a 15.6 percent reduction in weight gain
was noted at 100 ppm. The 50 ppm dosed diet, however
appecared to affect a creater change than the 1C0 ppm
dosage. At 16 weeks an 18.7 and a 22.7 percent loss in
weight was registoered €or the 50 and 100 ppm groups,
respactively, when compared to controls.

[¥9)

. Females - The females in the Fib generation lnst weight
{abou* 7.5 rercent} by week 8 of the study. B=-tih 50 and
100 ppm dosages appecarsed to be about equally eifcctive 1in
producing the weight loss.
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4. The Fpb generation in females exhibited weight gain
losses of about 10 percent by week 11 of the study at
both 50 and 100 ppm.

S. Males in the Fyb generation appeared to be more affected
by the 50 ppm dosage than the 100 ppm diet. Aas much as a
10 percent weight loss occurred at 50 ppm by week 17 of
the study.

6. The adult animals were not weighed during gestation or
lactation.

Food Consumontion:

~ Food consumption was not computed for animals in the
study.

Sacrifice and Pathology:

1. Necropsy results were sparsely reported but no lesions
relating to dietary exposure were reported.

2...0rgan waeiqghts were not obviously different from ~antrols..

However a dose-related increasing trend in absoluate liver
weights was noted in the Fi3b weanling males. Relative
{organ %2 bedy weight ratio) weights were essentially tha
sam2 ani do ~ot suggest an effect from the dosai:s o
simazine.

Histopathnl=gy:

(100 ppm) that appeared to have been sterile in their
mating =fforts, were not evaluated histopathologically.

2. The puns of the F3b generation were examined histologically.

Only one per sex in each litter was examined. Toxicity to
tissues was not obvious in treated animals when compared
to contrnols <% such small numbers of animals.

Renroductive Parameters:

- Treated oup mean weights (g/pup/litter) at birth Z:id not
vary significantly from controls in any generatin-.

i. Several adul=- animals, including 3 of 10 males in ane jroun

4
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g/Pup/Litte

Controls Simazine 100 ppm Simazine 50 ppm
Ist Litt.r 2nd Litter 1lst Litter 2nd Litter 1st Litter 2nd Litter
Fo 5.8 6.2 6.1 5.9 o .
£y 6.6 5.8 6.3 5.7 6.2 5.9
Fj 5.3 6.5 6.1 6.3 6.0 6.1
The percent of young alive at weaning noted in the
following table did not indicate significant toxicitvy to
the young during lactation.
Controls 100 ppm Simazine 50 pom
lst Litter 2nd Litter 1st Litter 2nd Litter 1st Litter Ind Litter
Fo 60% 80% 67% 894 L o
) 871 391 38% 89% 374 EEAN
F3. 823 28y .. ... 71% — . B0%_ ... .. 3l7% . dhoe . L.
Stillhirths wore variable throughout the diffarent Lintoers
and goenerations and 412 not indicate a chemicaliy--:lato
R d N
Conclusinns:

Parental NOEL < 50 ppm, LEL = 50 ppm based on raoduced we: jhe
gains by males in the premating periods.

Reproductive toxicity NOEL/LEL could not be determined hased
on lack »f nistolcgic evaluations in apparently sterilc males :@n
the Fib generat:ca. Up to 33 nercent of the potential patornal
stock at 103 ppm did not produce a pregnant female in two successive
breeding sessions. The small sample size of Fa3b pups =2xamined,
and the lenagth 2f gestation was not determined. Pup and litsor
weights at 14 and 21 days were not determined. ©No ratinnale <o r
dosn sclection was given. Too few adult males waere usad i z=e
breeding program. The male and female parents were not examine!
histologically in any generation.

2//



16010:1:Spencrr:C.Disk:KENCC:2/6/89:AS:VO:CT:VO:CT
R:57920:Spencer:C.Disk:KENC0:04/24/89:CL:VO:EK:CL

R - it mmian e e e

214

212



CONFIDEINTIAL ZUSINEIS 1MFO2 M ATION
GOuws Ml Qw"‘i?r’u:“ . e
NATIONAL SECULRITY INFCRMATION (8O 12045)

0({/,,,» /,"/

007F 45 X~

EPA: 68-02-4225
DYNAMAC No. 378-A

July 29, 1988

DATA EVALUATION RECORD

SIMAZINE

. 331monella/Mammalfan Microsome Mutagenicity Assay

STUDY IDENTIFICATION: (asinski, E.

D. Simazine technical Salmonella/ma
(Ames assay). (Unpublished study No.

Summit, NJ for CIBA-GEIGY Corp.,
MRID No. 406144-06.

APPROVED BY:

Robert J. Wef:, Ph.D.
Acting Department Manager

Dynamac Corpeoration

Kapeghian, J. C., and Green, J.

mmalian-microsome mutagenicity assay
871038 prepared by CIBA-GEIGY Corp.,
Greensboro, NC: dated July 8, 1987.)

Signature: ﬂ's{/ﬁﬁl,« )JJ :‘

Date: /' -

poun
(O

/32



—

[ A e 2

007240

CHEMICAL: Simazine.

TEST HATEﬁIAL: Simazine technical was described as a powder; the
purity was not reported.

STUDY/ACTION TYPE: Salmonella/mammalian microsome mutagenicity assay.

STUDY IDENTIFICATION: tasinski, E., R., Kapeghian, J. C., and Green,
J. D. Simazine technical Salmonella/mammalian-microsome mutagenicity
assay (Ames assay). (Unpublished study No. 87038 pirepared by
CIBA-GEIGY Corp., Summit, NJ for CIBA-GEIGY Corp., Greensboro, NC;
dated July 8, 1987.) MRID No. 406144-06.

REVIEWED BY:
!
Nancy E. McCarroll, B.S. Signature: A’dw,l ”'uw
Principal Reviewer /
Oynamac Corporation Date: F- ai-8¥

Independent Reviewer
Dynamac Corporation Date: 7-29-&&

APPROVED BY:
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I. Cecil Felkner, Ph.D. Signature: ’l-’w‘(-"'%]/‘al%""
Genetic Toxicology Studies
Technical Quality Control Ddate: 1-28 *Jg
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Henry Spencer, Ph.D. Signature: G e eedX L"\\J‘
EPA Reviewer . ! i
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7. NC NS :

A. Simazine technical was evalvated in two independent Salmcnella/s
mammalian microsome assays at five doses ranging from 10 to 250

ug/plate. The highest dose both with and without S9 activation
precipitated; no level was cytotoxic or mutagenic 1in any assay
strain under any condition. We conciude, therefore, that
simazine technical was assayed to the 1imit of solubility with no
evidence of a mutagenic effect in this test system.

8. The study is acceptable.

Items 8 through 10--see footnote 1.

11. MATERIALS AND METHOODS (PROTOCOLS):
A. Materials and Methods: (See Appendix A for details.)

1. Test Materjal: Simazine technical was described as a powder;
the purity was not reported. The test material was dissolved
in dimethylsulfoxide (0MSO); information furnished %y the
sponsor indicated that the tes’ materfal was stable in DMSO

e o ALt roOM temperature for..at .least. 3 days (see .Appendix-B, -

Analytical Data, (€8] p. 27). Similarly, anaiyticai data
provided by the sponsor showed that the highest (250 wug/mi)
and lowest (10 wug/mL) assayed doses were within 10% of the
target concentration.

2. Test Organisms: S. typhimurium strains TA1535, TA100,
TA1538, TA98, and TA1537 were obtafned from B. N. Ames,
University of California. Permanent stock cultures of the
indicator organisms were held frazen. Cultures used in the
assay were generated from the frozen stocks by 1inoculating
into Oxo'd Media No. 2 and growing the cultures for 12 hours
at 37°C. Cultures were checked for their genetic identity/
integrity and adjusted to 109 cells/nlL.

3. S9 Activation: The S9 fraction was obtained from Bionetics,
Charleston, SC, and was derived from the livers of Sprague-
Dawley rats treated with Aroclor 1254. The S9 contained 0.08
to 0.2 mL 59/mL.

10nly items approoriate to this DER have been included.

217
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4. Preliminary Cytotoxicity Assay: Seven concentrations of the
test materials, the solvent control (DMSQ), and the positive
control (sodium azide at 3 ug/plate) were assayed in the
preliminary cytotoxicity test {n the absence of S9 activation
with strain TA100. Treated cultures were plated in duplicate
for total survivors and mutant colonies. No further detalls
were reported. ’

S. Mutation Assay:

a. Procedure: Five concentrations of the test material were
assayed in the presence or absence of S9 activation. To
fndividua)l tubes containing 2.5 atL of supplemented moiten
agar (0.05 mM L-histidine and 0.05 mM biotin), 0.1 mL of
the appropriate test material dilution, tester strain,
solvent, or positive controls were added. For the
S9-activated assay, 0.5 mL of S9 was addei. The contents
of each tube were mixed, poured onts Yogel Bonner minimal
agar plates, and incubated at 37°C in the dark for 48
hours. £fach dose of the test materfal, solvent, and
positive contrcls was evaluated in triplicate plates.
Sterility controls of the test material and 59 mix were
fncluded. At the end of the fincubation period, revertant

colonies were scored, and their means and standard
“deviations weré ¢atculated. -~ -7 7ooronTmTome =
b. Positive Controls: Nonactivated mutagen controls were

assayed; they 1included sodium azide (3.3 ug/nlate wit!
TA1535 and 3.0 ug/piate with TA100), Jaunomyc in
(2 wg/plate with TAI1538 and TA98), and 9-amincacridine
(40 ug/plate with TA1537). The 359-activated positive
controls were Yenzo-{a)- pyrene (3 ug/p 2te wilh
TA1538, TA38, and TA100), B-naphthylamine {0 ,g/plate
with TA153S), and 3-methylcholanthrene (1Q wug/plate
with TA1537).

w5

Evaluation Criteria: The assay was evaluated as Follows. If
the solvent control values for each strains werez within the
normal range and the sensitivity of the test system to detect
a mutacenic response was demonctrated, the test material was
considered mutagenic when it produced a positive and
reproducible dose response over three concentration levels
with the lowest increase equal to twice the solvent control
value.

"rotocol: A protocol was not provided.

©eCRTED RESULTS:

?roliminary Cytotoxicity Assay: The ncnactivat%agjcytotoxic‘ty
a35ay was conducted with seven doses ranging T to 200
sg/plate. Compound _recipitation occurred at 250, 300,- 10CO,
zind 2000 ug/plate; however, the test materiajl was oot cytotexic
3t any dose. Based on these resuits, the scudy authors selec-ed
“he Towest insoluble level as the highest dose for “he mutaticn
155ay.
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13.

14.

N7 272~
Sl

8. Mutation Assay: Simazine technical was evaluated 4n two
nonactivated and SS-activated mutation assays at doses of 10, 25,
50, 100, and 250 wug/plate. Individual results were presented
for each assay but means and ‘standard deviations for both
experiments were combined. Both the 1{ndividual and combined

resylts indicate that the test material was neither cytotoxic nor
mutagenic (Table 1).

n
U

Compound precipitation was, however, reported at the highest
assayed dose 250 yuyg/plate. Results (also presented in Table 1)
show that all strains responded to the mutagenic action of the
appropriate nonactivated and S9 activated positive controls.

STUDY AUTHORS' CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A. The authors concluded, ®"Based on established evaluation criteria,
Simazine Technical was not mutagenic at concentrations up to the
solubility 1imits of 250 ug per plate.”

8. A quality assurance statement was signed and dated June 26, 1987.

REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

Item

16.

We assess that the study was propérly conducted and that the study

authors correctly interpreted the data. Simazine technical was
clearly shown to be noncytotoxic and nonmutagenic when assayed to the
Jimit of solubility. By contrast, all strains responded to the
appropriate nonactivated or S3-activated mutagen control, which de~
monstrates that the test system had an adequate level of sensitivity.

15--see footnote 1.

CBI APPENDIX: Appendix A, Materials and Methods, CBI pp. 10-14, and
Appendix 8, Analytical Data, CBI p. 27.

3y
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TABLE |. Repressentative Combined Rasults from the Salmonella typhimurium Mutsgeniclty
Assays with Simezine Technical

Revertants per Plate of Bacterial Tester

S9 Acti~ Dose : Strain®
Substance vation  (ug/plate) o535  TA1s37  TAIS3S TA%8 TAI00
Solvent Control
Oimethyisul foxide - —_ 1322 13+ 1523 05 99 ¢ 10
* —_— 1222 03 x5 25 94 8
Positive Controls
Sodium Azide - 0.3 165 ¢+ 23 — —-— — —_
- 5.0 — — —_ —_ 673 * 0
Daunamycin - 2.0 — —_ 63t 16 684 t 88 -
9-Amincacridine - 40.0 — 192 = 57 — — -—
Benzo-(a) -pyrene + 3.0 — —_— (12215 197 + 42 660 * 88
B-Naphthylamine + 10.0 318 £ 34 — — -— J—
3-MathyIchotanthrene * . -_— 38 £ 12 — — —
-,w,,wm,.w-w...rdvmﬂ.*-.-”—- e g —mmme e = - o e 4 aaa PR . - ——— - Jp— .- -
Simszine - 250> 12t4 134  16*4 29%5 9411
+ 13+ 4 10 4 21 6 27 3 88 * 10

s
Yeans and standard deviations were datermined from six plates per f$raatment group (combined
results of fwo separate experimeats).

b

Highest assayed dose; s!ight campound precipitation was seen at this level. Results for lower
concentrations (10, 25, S0, and 100 ug/plste/+ or -59) were comparabie +o the corresponding
control values.

LI ¥l
[AV]
<O
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Simazine R OS(gﬂ"q3

Page is hot included in this copy.

Pages 20 through X XR{p are not included.

The material not included contains the following type of
information: :

Identity of product inert ingredients.
Identity of product impurities.
Description of the product manufacturing process.
Description of quality control procedures.
Identitj of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.
The product confidential statement of formuiﬁ.
___ Information about a pending registration action.
_Léi/FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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HEMICAL: Simazine; G 27 692.

TEST MATERIAL:
99.6%.

STUQY/ACTION TYPE:
rat hepatocytes.

STUDY IDENTIFICATION:
rat hepatocytes.

Purt, E.

007245

’

G 27 692 was from Tot No. 209158 and had a purity of

Mutagenicity--Unscheduled OKA repair in primary
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7. CON NS :

A. Under. the conditions of this unschedyled DNA synthesis (UDS)
assay, the reevaluation of code slides prepared from primary rat
hepatocyte cultures exposed to 0.4, 2, 10, and 50 ug,/mL G 27 692
for 5 hours did not show a significant {ncrease in net nuclear
grain counts. Howaver, the length of axposure may have been too
short to provide optimal conditions for the detectfion of UDS
{nduction by the test materfal (see Reviewers' OQiscussion and
Interpretation of Study Results, Section 14). Additionally, the
author stated that the high dose was selected based on the
solubility properties of the test material; however, no data were
presented to support this statement.

B. The study 1s unacceptable.

B. RECOMMENDATIONS:

The assay should be repeated using the recommendéd 18-hour exposure
time | and the author should provide sufficient data to assure that
the highest dose assayed is not saluble.

items 9 and-10--see.-footnote 2.-- - - mr e .

17. MATERIALS AND METHODS {PROTOCOLS):

A. Materfals and Methods: ‘Zee Appendix A for details.)

1. Test Materfal: G 27 532 from lot No. 209158 was listed as
99,.6X pure. No informatien on physical appearance, stability,
or storage conditions was provided. The test ma:erial was
soluble {n dimethylsulfoxide (DMSQ) at 5 mg/miL.

2. Indicator Cells: Primary rat hepatocytes were colliected by
in situ cellagenase perfucion of the liver of male Tif RAIf
{(SPF) rats (170-200 g) obtained from CIBA-GEIGY Tierfarm,
Sissein.

3. ¢Cell Preparation:

a. Perfusion Technique: The liver was perfused for 8 minutes
with a balanced salt solution (BSS) containing 5 mM
glucose, pH 7.4, and with 0.5% collagenase-supplemented

*Mitchell, A. D., Casciano, 0. i.. ‘@z, M. L., Robinson, D. E.. San, R.
H. €., William, G. M., and von =aile, £. S, Unscheduled DNA synthesis
tests, a report of the U.S. ZInvironmental Protection Agency Gene-Tox
Program. Mutat. Res. 123(1983):363-410.

zOn1y items appropriate to this DER have been included.

]
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BSS for 15-20 minutes. The Tiver was excised, removed to
a cuyiture dish containing Hanks' solution, and shaken to
release the hepatocytes.

b. Hepatocyte Harvest/Culture Preparation: Recovered cells
were filtered, suspended in Williams' Medium E (WME),
counted, and dispensed (3x107%cells) onto gelatinized
coverslips in muiti-well culture plates. The cultures
were placed in a humidified, 37°C, 5% CO, incubator for
a 1.5- to 2-hour attachment period. Unattached cells
were removed; viable cells were refed and established as
monolayer cultures.

Preparation Cytotoxicity Assay: Cells initiated from the
primary culture were exposed to seven concentrations of the
test material and the solvent control for 5 hours. Dosad
cells were rinsed, stained with Trypan blue, and fixed, and
the percentage of unstained cells 1in 100 scored hepatocytes
was determined. The following criteria were used to evaluate
the cytotoxicity results and to establish doses for the UDS
assay: a sufficiently large number of cells must adhere to
the coverslip, at least 25% of the cells must show viability
upon examination by means of the vital-staining techniques,
and a corresponding percentage of the cells must be in gocd
condition upen morphological examination.

U0S Assay:

3. TIreatment: Faur sreselected concentrations of the ‘*es:
material w~ere 2valuated in the UDS assay. Triplicate
cultures per group were exposed to the test materia’
duses, the neqative control (untreated), the solven:
controi "OMS3), 3nd the positive control (100 mM di-
sethyinitrosamine, JOMN) in  the presence of 1 uli/uc
{3H]thymidéne for S hours. Exposed cells were washeg
and fixed with ethanol/acetic acid (3:1) and the cover-
stips were mounted onto siides.

b. Preparaticn of Autoradiographs/Grain Development: Siides
were coated with Kodak AR10, dried for 6 days at 4°C in
light-proof dessicated boxes, developed in Kodak 0-19,
fixed, stained in hematoxylin and eosin, coded, anc
counted.

¢, Grain Counting: Nuclear qrains of 150 cells for =eac>
treatment grcup ~ere counted. Net nuclear grain counts
were determinea oy subtracting the nuclear grain csun<:
2f each c211 --=m ~he mean cytoplasmic grain counts.

Evalyaticn Cr-car-3:

a. Assay V¥a'lidity: gghe 3ssay was considered valid -°
~epaticytz /33 . Iy prior tz treatment was >70%; 3rose
ruclrar  ;r1ic 13unts  in “the salvent control did acs
exc2ed 8 Tgotal jrains/nucieus or -he percent of soiven<

1
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control nuclei with >5 grains/nucleus did not exceed 10%X;
the positive control fulfilled all ¢riteria for a positive
response; and grain counts for a given treatment were
obtained from at least two replicate cultures.

b. Positive Response: The test material was reported as
positive 1{f the mean gross nuclear grain count was
>2-fold higher than the solvent control at any dose or if
a dose-related increase in the mean gross nuclear grain
count, with at least one concentration showing a signifi-
cant increase over the solvent control, was achieved.

7. Statistical Methods: The gross nuclear grain counts were
analyzed by Duncan's multiple range test at p < 0.01.

B. Protocol: A protocol was not provided; however, primary data from
the siide analysis, historical background data, and summarized find-
ings from an initial slide evaluation were furnished.

12. REPORTED RESULTS:

A.

oreiiminary Cytotoxicity Assay: The cytotoxicity assay was per-
formed with seven test concentrations ranging from 0.78 to 50
ug/mL. The author stated that 50 ug/mlL was selected as the
high dose based on the solubility properties of the test material.
The test materfal did not cause any appreciable cytotoxic response
at any assayed dose; therefore, the high dose for the UDS assay
was selected on the basis of compound insolubility.

UDS Assay: The four doses selected for the UDS assay were 0.4,
2, 10, and S50 ug/mL. The author stated that the original assay,
conducted in November 1933, was performed with uncoded siides and
results were presented as qross nuclear grain counts. To correct
these deficienctes, slides were coded and reevaluated in March
1988. As shown in Table 1, the results from the reevaluatec
s11des indicated that the test material did not cause an appreci-
able increase in net nuclear grain counts at any of the four
assayed doses. By contrast, exdosure of the hepatocytes to 100
mM DMN caused an fincrease in UDS. The test material results
confirmed the findings from the initial slide analysis, which
indicated that G 27 692 was negative in this test system.

13. STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MWEASURES:

A.

The author stated: *It is concluded that, under the given
experimental conditions, no evidence of 1induction of ONA damage
by G 27 692 or by its metabolites was obtained that could be
interpreted as suggestive of mutagenic or carcinogenic properties
of the substance."

ik
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TABLE 1. Representative Results of the Unscheduled DNA
Synthesis Rat Hepatocyte Assay with G 27 692
(Reevaluated Siides)
Mean? Mean?
Nuclear Cytoplasmic Meand
Grain Grain Net Nuclear
No. Cells Count Count Grain Count
Treatment fose/mt.  Scored t S0 + SO t SO
Negative Control -~ 150 2.13£1.32 1.91 = 0.97 0.22 £ 1.48
Solvert Control
Dimethylsulfoxide - 150 2.13 £ 1.3 2. 11 £1.12 -0.04 £ 1.67
Positive Control
Dimethylnitrosamine 100 mM 150 13.63 £ 3,72 b 4.45 £ 1.74 9.17 £ 3.9%6
Test Material
G 27 692 50 ugt 150 3.28 ¢+ 1.85 2.95 £ 1.56 0.33 ¢ 2.06

aTripHcate cultures.

count must be >2-fold higher than the soclvent control value).

Fulfills reporting laboratory's criteria for positive effect (mean nuclear grain..

CH‘lghest assayed dose was reported to he at the Timit of test material solubiiity;
10 wg/mL) were comparable to the solvent

results for
control value.

lower doses (0.4, 2, and
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B. Signed quality assurance statements for the finitial assay dated
December 16, 1983, and for the reevaluation of the slides dated

May 5, 1988, were present.

14. REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

We assess that since the author stated that solubility limited
the evaluation of higher test material concentrations, data
should have been provided which indicated that S0 ug/mL was a
precipitating dose. Additionally, the length of exposure of the
hepatocytes to the test materfal (S5 hours) may have been too
short to detect a UDS response. The U.S. Environmental Protection
Agency Gene-Tox Program3 recommends an 18-hour exposure.

Although the ability of the hepatocytes to detect UDS 1induced by
OMN following the 5-hour exposure was clearly demonstrated, the
test material (G 27 692, simazine; 2-chloro-4,6 bis (ethylamino)-
s-triazine) is not structurally related to OMN. Therefore, show-
ing assay sensitivity to detect a known genotoxic agent after a
short exposure provides no assurances that the conditfons were
ontimal for the test material to Interact with and damage genetic
material. To {1llustrate the point, Barfknecht et al.* have
shown that while OMN-induced UDS 1n rat hepatocytes is detected
following a 4-hour exposure, increasing the exposure time to 18
_hours markedly improved assay sensitivity relative to the magni-
tude of the response. Furthermore, the detection of activity
spanned a wider range of OMN doses. ’

The 1{issues relating to assay sensitivity and specificity were
previously discussed with the sponsor (see summary of EPA/
CIBA-GEIEY meeting conducted by Dr. Jane Harris, EPA Section Head,
Toxicology Branch, on June 20, 1986). The consensus opinion of
participants at this meeting was that the exposure time for the
U0S assay should be 15-18 hours.

We conclude, therefore, that the assay should be repeated to
conform with recommended procedures.

Item 15--see footnote 2.

16. CBI APPENDIX: Appendix A, Material and Methods, C8I pp. 9-11 and
20-22.

’Mitchell et al. Mutat. Res. 123(1983):363-410.

“Barfknecht, T. R., Naismith, R. W. and Kornburst, 0. J. Variations on
the standard protocol design of the hepatocyte 0ONA repair assay (manu-
script submitted to the J. Appl. Toxic: . IR
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The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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1. CHEMICAL: Simazine; G 27 692.

2. IJEST HATER[A'L: G 27 692 technical from lot No. 209 158 was listed as
99.6% pure.

3. STUDY/ACTION TYPE: Mutagenicity--In vitro cytogenetic study with
human lymphocytes.

4, STUDY IDENTIFICATION: Dollenmeier, P. Structural chromosomal
aberration test--Chromosome studies on human lymphocytes in vitro.
(Unpublished study No. 871099 prepared by CIBA-GEIGY Ltd., Basle,
Switzerland, for CIBA-GEIGY Corp.,. Greensboro, NC; dated March 24,
1988.) MRID N¢. 406144-07.

5. REVIEWED 8Y:

Nancy £. McCarroll, B.S. Signature: l/a.-#./ﬁcu
Principal Reviewer i 7
Dynamac Corporation Date: - 3-8%
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7. CONCLUSIONS:

A. Under the conditions of the nonactivated and S9-activated human
lymphocyte cytogenetic assay, five concentrations (6.25, 12.5,
25, 50, and 100 ug/mL) of G 27 692 (simazine) were neither
cytotoxic nor clastogenic. However, several factors preclude
acceptance of these results as valid evidence of a negative
response:

1. The author stated that the highest dose was selected based on
the solubility properties of the test material; however, no
data were presented to support this statement.

2. Post treatment cell harvest was at 43,5 hours. To ensure
that first division metaphases were available for analysis of
compound~-related effects, the cell harvest should have been
performed at 24 hours.

8. The study is unacceptable.

8. RECOMMENDATIONS:

[t is recommended that the assay be repeated using the appropriate
cell harvest time and that either separate experiments with

=+ - tymphocytes  ~from— different dorors or replicate rultures— from—-

different donors be included. Addfitionally,.- the author should
furnish data which $ndicates that the highest dose assayed is not
soluble.

Items 9 and 10--see footnote 1.

11. MATERIALS AND METHODS (PROTOCOLS):

A. Materials and Methods: (See Appendix A for detalls.)

1. G 27 692 technical (simazine technical) from lot No. 209 158
was 1isted as 99.6% pure. No information cn the physical
appearance, storage conditlons, or other characteristics that
define the test material were reported. The test material
was dissolved in dimethylsulfoxide (OMSQO) and filter sterti-
Tized through a v.2-ym membrane. B8ased on the solubility
properties of the test substance, stock solutions for all
assays contained 10.0 mg/mL; subsequent dilutions were
prepared in DOMSO and were added to the cell suspension to
yleld 1:100 dilutions. Solutions of 625 ug/mL (date of
preparation was not reported) were analyzed for test material
concentration and found to contain between 95 and 111% of the
target concentration (see Appendix B, Analytical Data, CBI
Pp. 1%;31.)

i0nly items appropriate to this DER have been incliuded.
3

A1




00724¢

2. Cell Line: Human lymphocytes were obtained from the venous

- blood of 3 single healthy donor; no information regarding the

donor was provided. Cultures were grown in “conventional

blood culture medium* (Chromosome Medium, Gibco) for 46 hours.

The mitogen used to stimulate the lymphocytes was not speci-

fied; however, we assume that the Gibco product contained
phytohemagglutinin.

1. S9 Fraction: The S9 fraction was obtained from Analabs Inc.,
North Haven, CT, and was derived from the livers of male RAI
rats induced with Aroclor 1254, The S9 reasction mixture
contained 0.15 mL $9 fraction.

4. Preliminary Cytotoxicity Assay: Cultures of lymphocytes were
exposed to 14 concentrations orf the test material or the
solvent (OMSO) for 3 hours, both in the presence and absence
of 59 activation. Treated cells were washed and reincubatec
in fresh medium for 24 hours. The mitotic index was deter-
mined by counting at least 1000 cells per dose group and the
dose that induced an ~50% reduction in mitotic activity was
selected as the highest concentration for the cytogenetic
assay. i

5. (y¢togenetic Assay:

a.  Treatment: Juplicate cultures were exposed ~to ~Figeg ~—
celected nonactivated ané S9-activated concentretions of
“he test material, tre solvent (DMS0O), or the positive
*ontrols (0.8 ug/mbL mitomycin C/-59 or 10.0 ug/mb
cyclophosphamide/+59) for 3 hours. Following treatment.
zells were washed, resuscended in fresh medium, anc
‘ncubated for 33.5 nours. Colcemid (0.4 ug/mL) wA~
idded 2.% nhours prior to "arvest. Metaphase cells wers
collected, swollen with 1 hypotonic 0.075 M KC1, anc

fixed in methanol:acetic acid (3:1). Slides were
orepared and coded; the staining methods were no<
reported.

b. +etaphase Analysis: Cne hundred cells from each treat-
nent qroup (SO cells/culture) were examined fo-
chromosome aberrations.

5 Statistical Nethods: The data w~ere not evaluyated statis-
Ttcaily.

b fvatqgation Criteria: No criteria to estanlish the validity
3% *he 13ssay or the 5io ogical significasce of <the result:

w2ra srovided.

i wdaz "9t sr=2sented; however, 3 Standar:
"S30P YNo. 301502 was listed.
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13.

14.
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REPORTED RESULTS:

A, Preliminary Cytotoxicity Assay: The cytotoxicity assay was
conducted with 14 test doses ranging from 0.012 to 100 ug/mL,
both in the presence and absence of S9 activation. No appre-
ciable cytotoxicity or mitotic suppression was noted at ary dose
level. The study author stated that the highest concentration,
100 wg/mL used for the cytogenetic assays was based on the
solubility of the test material {n OMSO; solubility in culture
medium was not reported.

B. Cytogenetic Assay: The five doses for the nonactivated and S9
activated assay were 6.25, 12.5, 25, 50, and 100 ug/mi. As
shown in Table 1, evaluation of metaphases from Ilymphocyte
cultures exposed to the five selected test material doses did not
reveal an appreciable fincrease 1in the percentage of cells with
chromosome aberrations. By contrast, exposure to both the non-
activated positive control, O.B yg/mL mitomycin C, amd the
S9-~activated positive controtl, 10 wg/mL  cyclophosphmamide,
induced marked increases in the percentage of aberrant cells.

STUDY AUTHC?'S CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A. The study author stated, "It 1is cocncluded that under the given
experimental conditlons no evidence of mutagenic effecis was
pbtained o human - tymphocytes 4n vitro treated with G 27 "692—
tech.* -

B. A quality as.urance statement was signed and dated March 2Z. 1988.

REVIEWERS® DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

We assess that Simazine technical was not adequately tested for the
potentfal to induce chromosome aberrations in human lymphocytes for
the following reasons:

1. The 4uthor provided no data to support the statement that the
nighest assayed dose was based on test material insolubility.

2. Posttreatment cells were harvested at 43.3 hours. Since the
maximum yield of First division metaphase would occur at 2% hours
postexposure, preparations from cells cultured for longer periods
will contain 1increasing proportions of cells in secomd and
subsequent divisions. The data did not indicate that simazine
technical caused mitotic delay; therefore, the use of a prolonged
recovery time reduces the sensitivity of the test system to
detect weak clastogenic activity.

Although not required, it is strongly recommended, however, =hat in
vitro human lymphocyte cytogenetic assays should be performed with
tymphocytes collected from different donors (i.e., each culture at
cach experimental poi-®should be from separate donors or the entire
axperiment should be repeated with new donor lymphocytes).

5
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Item 15--see footnote 1.

16. CB] APPENDIX: Appendix A, Materials and Methods, CBI pp. 10-12, and
Appendix B, Analytical Results, CBI pp. 18-21.

248
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TABLE 1. Representative Results of the Human Lymphocyte
In Vitro Cytogenetic Assay with G 27 692 Technical

Total % Cells
S9 No. of No. of with
Dose Acti- Cells Aberra- Aberra-
Substance {ug/mL) vation Scored tions tions
Solvent Control
Dimethylisulfoxide - - 100 3 3
-~ + 100 2 2
Positive Control
Nitomycin C 0.8 - 100 34 ' 344
Cyclophosphamide 10.0 + 100 18 -133.b
Test Material
G 27 692 100¢ - 100 1 1
100 + 100 1 1

. [ ¢ e e m e e - s s e = romi meas ot e eweaenn,

aReporféd as positi?é‘ﬁy the study-aathor.

bReport 1ists 13% of the scored metaphases with aberrations; since the
total number of aberrations and % cells with aberrations do not agree,

we assume that several cells had >1 aberration.

cHighest assayed dose was not cytotoxic but was reported by the author to
be the 1imit of test material solubility in dimethylsulfoxide (1.e.
10,000 ug/mL); solubility 1in culture medium was not reported. Results
for lower doses (6.25, 12.5, 25, and 50 ug/ml) were comparable to the
solvent control value.

N
oy
o
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APPENDIX A

Materials and Methods
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Identity of product inert ingredients.
______ Identity of product impurities.

Description éf the product manufacturing process.
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by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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Reviewed By: Brian Dementi, Ph.D.
Section 1, Toxicoclogy Branch (Ts-769c)\4ph
Secondary Reviewer: R. Bruce Jaeger 2!
Section 1, Toxicology Branch (TS-769C)

DATA EVALUATION REPOKT

Study Type: Metabolisam (Disposition in the Rat)

Accession Number: 262646
nIRID 0014 326€
Test Material: Simazine

Synonym: 2-chloto-4,6-diethylamino-s~triazine

Caswell Number: 740

Project Number: 1852

Study Number: ABR-86032

Sponsor: Ciba-Geigy Corporation, .Greensboro,-KC- - -

Testing Facility: Stanford Research Institute (SRI),
Menlo Park, CA and Ciba~Geigy Laboratcries,
Greensboro, NC.

Title of Report: Disposition of Simazine in the Rat.

Author(s): G.R. Orr and B.J. Simoneaux

Date Issued: April 30, 1986

Conclusions:

At the low dose of administration (0.5 mg/kg) of 14c-
radiolabeled simazine, the principal route of excretion was via
the urine, however, at. the higher dose (200 mg/kg) the principal
route of excretion was via the feces. Significant radicactive
residues remained in the tissues of the rat for extended periods
of time. Results indicate that 94 to 99 percent of the
elimination of radiocactive material occurred within 48 to 72
hours with a half-life of 9 to 15 hours. Elimination of the
remaining radiocactivity exhibited 21- to 32-hour half-life
values. Heart, lung, spleen, kidney, and liver appear to be
principal sites of retention of radiocactivity. However,
erythrocytes concentrated radicactivity to higher levels
than did other tissues, perhaps cdue to high affinity of the
triazine ring for cysteine residues of hemoglobin, a phencmencn
apparently unigue to rodent speciaeas.”

-
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In addition to the single studies at the two doses indicate

a =hird study conducted at the same lower dose, but preconditione.
wi=h cold simazine for 14 days in general affirmed that saturation
of binding sites occurs in most tissues examined. An exception
was the erythrocyte, where following preconditioning with cold
simazine, radiolabeled simazine was more effectively retained

~ comparison to other tissues. This suggests a grezter potential
fcr erythrocytes to accumulate this compound.

Clzssification: Core - Minimum

scecial Review Criteria

A. Materials

1. Test Compound: Radiolabaeled simazine (l4C-zriazine
ring), Description: 0.83 Ci/mg (high dose expt.)
and 15.6 Ci/mg (low dose expt.), Purity = > 98B%
radicactive purity

2. Test Animals: S$Species: kat, Strain: Charles River CD,
Weight: 160-225 g, Source: Charles-River Zreeding
Laboratory, Wilmington, MD

[N SRS SRS St G -
o o m——— s e R

S - St\_"d'j Design:

1. Animal Assignment - Animals were assigned 3 {M,F) each
to the following test groups:
Test
Group cse
4. TZontrol Ccsing vehicle
.  Low 0.5 mg/kg (15.6 Ci/fag,, single
dose
2. High 200 mg/kg (0.83 i/ngi, zingle
dose
J4. Preconditioned 14 days with 0.5 mg/kg unlabeled

simazine followed by U.53 ag/kg
(15.6 Ci/mg), single dose

Compound administered orally via stomach tuze, vehicle
was polyetihylene glyccl (Carbowax 200)

[\
.

Diet Preparaticn - Tesc compound was rot acdainistered
via diet.

Ll
.

Animals received fcod, "Srandard Laboratory Tiet,” and
water ad libituma.

e
N
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4. Statistics - Statistical methods of analysis employed
not discussed. At certain points in the discussion
of the data, the authors refer to significant differences
between various groups, but results as tabulated do
not identify which differences are statistically
meaningful.

5. Quality assurance was addressed by the manager of
Regulatory Affairs and Quality Assurance. It was
certified that "any deviations from the approved
protocol and standard operating procedures were made
with proper authorization and documentation.”

Methcds and Results:

Urine and feces were collected at specified time points
during the 7~-day dosing period for radicassay. Also, at
the time of sacrifice, cages wer: washed with acetone/water
mixture for radicassay. At the termination of the dosing
period, blood was obtained from each animal and was
fractionated into plasma and red blood cells for radiocassay.
All animals were then sacrificed and portions of selected
tisues removed in the indicated order for purposes of
radiocassay: heart, lung, spleen, kidneys, liver, fat,
gonads, uterus, muscle,. brain, bone, and carcass.

Radiocactivity Analysis: Tissue and feces were homogenized

by grinding at liquid nitrogen temperature. Weighed porticns
of these homogenates were combusted and counted. Urine and
cage wash samples were counted directly. Counting was
perfcrmed using a Beckman Model 3801 Liquid Scintillation
Counter and efficiency was determined by external
standardization.

Results: Total recovery of radiolabel ranged from 78.3 to
91.5 percent. Excretion via the urine was the preferential
route of elimination for the low and vreconditioned low

dose. studies (50.5 to 66.0%), females exhibiting the higher
levels in this range. However, in the high dose experiment,
excretion was primarily via the fecal route (54.9 to 63.2%)
with females displaying the higher wv:::es. These higher
values for females are probably not zt{=tistically significant
findings.-

Just why the principal route c¢f elimination shifts from
the urine at the low dose to the fecal route at the high cose
cannot be satisfactorily explained given the limited information
available. 'The shift could be speculated as due to saturation
of metabolic capability via the urinary route, or perhaps as
due to limited solubility or poor absorption of the compound
by the G.I. tract.

3 25]
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Radiocactive residues remained in the tissues of animals
from all three test groups. These values ranged 2 percent in
the high dose group, 8 percent in the preconditioned dose
groups, and 12 percent in the low dose group (re: Table 1).
Lower retention levels in the high and preconditioned-~low
dose groups are considered to be due to relative saturation
of simazine binding sites. The study authors indicate
(p- 6) that highly perfused, metabolically active tissues
such as liver, kidney, lung, and heart in addition to
erythrocytes show significant residues in all three test
groups. The spleen should also be included in this
observation (re: Table 2-3, Fig. 1=-2). It should be
noted, however, that Tables 2 and 3 referred to by the
authors as supporting this claim, do not indicate which
points are significantly different.

An interesting finding was that erythrocytes have

greater potential to accumulate or concentrate simazine

than the other tissues examined. The gtudy authors cite a

publication® which is claimed to indicate this as due to

“Covalent binding of the triazine ring to an exposed cysteine

residue in the ' chain of rodent hemoglobin. This sulfhydryl

moiety is apparently unavailable for binding in the hemoglobin

of other mammalian species.” A copy of this cited publication o
o e -has been requested for Toxicology Branth insgpectidn.

Referzance

* Hamboeck, H.; Fischer, R.W.; Di lIorta, E.E.; Adinter-
halter, K.W. (1981) Molecular Pharmacology, 20, 579-584.
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NOTE TO FILE Simazine, Caswell #740

Comment upon simazine metabolism study entitled "Disposition

of Simazine in the Rat®™ Accession No. 262646; Study No. ABR-86032
MRIP oowiInEC

A prinicipal finding in this study was that among the various
t139ues assayed for the presence of radiolavel following the
administration of l4C- simazine, levels were highest in red
5lood cells (pp. 6, 19-22). Cipba-Geigy attributes this to a
unique binding of the triazine ring to exposed cysteine
residues located on the S (hain of hemoglobin. Furthermore,
the study authors claim this binding is peculiar to rodent
hemoglobin as opposed to that of other species. In supnport
of this contention the authors cite a published work by
Hamboeck, et al (1981). This particular publication did not
accompany the metabolism study as submitted by the petitioner.
We have now obtained and reviewed a copy of this article.

The published work by Hamboeck, et al indicates that a
unique binding of triazines to rodent hemoglobin as opposed
to human or other mammalian heraglobin appears contingent
upon the presence of an alkylthio- or other thio- substituent
at position 6 of the triazine ring, whidch is metabolically

.oxidizable to the sulfoxide. --lt-is-the—~sulfoxide~-which--binds e e

the A chain of hemoglobin. Simazine does not have a thio-
substituent at any locus on the triazine ring, and furthermore
is chlorinated at position 6. This would not appear to enable
simazine to bind the £ chain of nemoglobin in the manner
described by Hamboeck, et al. In addition, the authors state
that s-triazines, per se, do not appreciably bind to the
wontents of erythrocytes (p. 582).

Thus it would appear that high levels of simazine found in
rat red blood cells is not adequately explained by the selective
bi- 'ing phenomenon noted for thio- substituted triazines, and
would make it doubtful that the simazine binding observed witn
rat hemoglobin would not occur in human or other non-rodent
red cells.

Brian Dementi, Ph.D.

Review Section 1 s
D[/Fv‘"
A g7
DAY )7l
l\ ll”
‘,:rl Ll}'r:“
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Reviewed by Robert P. Zendzian Ph.D.
Secondary Reviewer: -
Date: August 24, 1988

See Memorandum: Simazine, Review of Dermal Absorption Study

from Robert P. Zendzian, Ph.D.
to Mike Ioannocu, Ph.D.

Dated: August 24, 1988
P”( b/30/57

Reevaluated by: Henry W, Spencer, Ph.D,

Secondary Reviewer: Marion P. Copely, DVM;ZZ%%%;Z%&??

Data Evaluation Report

Chemical : Simazine (14-C)
Toexicity Chemical No, 740
Purity: Simazine Technical, 96 to 98 % radio purity

Study Tyre: Dermal Absorption in rats

MPID No. 406144-09

Acc, No. -

Srcnsor: Ciba-Geiaqy Corp.

Testina Facility: WIL Research Labs::;and Agrisearch Inc.
Title of Feport: Dermal Absorgtion cf l14C-Simazine in the rat
Avthors: T. Murphy and G. Crr

Study No. ABR-88042

Rerort Issued: March 230, 1982

Cecnclusion:

The previous reviewers evauaticn (copy attached) accurately
reflects the results of the study. The study is classified as
acceptable.

The reviewer found that at doses of I and 3 mg/rat (0.1 and §.5
mag/cm2) and exposures of 2, 4, 10 and 24 hrs, actual mean dermal
atsorption was less than one percent. However, between 11 and 20%
of the low dose and 31 and 41 % of the high dose remainec on the
skin after soap and water wash. This quantity is potentially
absorbable.

An additicnal dermal absorpticn study was recommended by the
reviewer to better quantitate the rizk asscciated with dermal
exrosure,

264
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€2 S UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
w § WASHINGTON, D.C. 20460
a m‘é’
Orrice Or
PEETICIDES AMD TOXIC SUBBTANCER
MEMORANDUM August 24, 1988

SUBJECT: Simazine, Review of Dermal Absorption Study

T0: Mike Ioannou Ph.D.
Toxicologist
) ) og.i:—v - <= /I&/J /
FROM: Robert P.-%éndzian PhD
Senior Pharmacologist

Action Requested

Review the following dermal absorption study:

Dermal absorption of l4c-Simazine in the rat, T. Murphy and G. Orr, CIBA-GEIGY
Corporation, Ag Div, Biochemisty Dept.; WIL Research Labs; and Agrisearch
Incorporated. Labcratory/Study No. . ABR-88042, Mar 30,.1988,.MRID 406144=09 e e

Conclusion
The study is acceptable.

At doses of 1 and 5 mg/rat (0.1 & 0.5 mg/cm?) and exposures of 2, 4, 10 and
24 hours, actual mean dermal absorption was less than one percent. However,
between 11 and 20 % of the low dose and 31 and 41 % of the high dose remained
on/in the skin after spap and water wash. This quantity is potentially absorbable.

Recommendation

An oncogenic risk, mammary gland tumors in female rats, has been identified
for this compound. In order to better quantitate the risk associated with dermal
exposure to this compound, an additional dermal absorption study is recommended.
This study is designed to determine the fate of the material remaining on/in the
skin following the soap and water wash.

Groups of twenty rats each should be treated dermally with 0.1 or 0.5
mg/cmé simazine. Ten hours after dosing the application site should be washed,
guantitatively, with soap and water. Four animals per dose should be terminated at
this tim2. At intervals of 1, 2, 7 and 14 days after the wash, four animals per
dose should be terminated. Methodology and sample oollection should be as performed
in this study.

Actachments

DER
One-liner

263
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Data Evaluation Report

Compound tested Simazine

Citation

Dermal absorption of l4c.simazine in the rat, T. Murphy and

G. Orr, CIBA-GEIGY Corporation, Ag Div, Biochemisty Dept.; WIL
Research Labs; and Agrisearch Incorporated. Laboratory/Study No.
ABR-88042, Mar 30, 1988, MRID 406144-09.

2 Sy 8S
Reviewed by Robert P. Zendzian Ph.D.
Senior Pharmacologist

Core Classification Acceptable

Conclusions

At doses of 1 and 5 mg/rat (0.1 & 0.5 mg/cmz) and exposures
of 2, 4, 10 and 24 hours, actual dermal absorption was less
than one percent. However, between 11 and 20 % of the low

‘dose and 31 and 41 & of the high dose remained on/in the skin

after soap and water wash. This quantity is potentially absorbable.

Materials

simazine, '4c-labeled in the triazine ring. e e e =
28.0 uCi/mg for the low dose 98% radio pure
2.4 uCi/mg for the high dose 96% radio pure

Charles Rivers Sprague-Dawley male rats 200-300 gms from
Madison Wis.

Experimental design

»l4c.5imazine was dermally applied at two dosage levels
of either 1.0 or 5.0 mg/rat. Four male rats were treated per
time point and sacrificed at aither 2, 4, 10 or 24 hours
after treratment.” The high dose was admiinistered in a 50 ul
agueous suspension and the high dose in a 200 ul suspension.
"The dorsal hair of all rats utilized in thisg study was shaved
approximately 20-24 hours prior to dosing and the area washed
with acetone. A 10 square-centimeter area, 4.0 c¢cm by 2.5 cm”
was used as the dosing area. The dose was uniformly spread
with a Drummond displacement pipette. The amount of radio
active gimazine remaining in the pipette wags determined. the
dose was allowed to air dry and the dosing area was covered
with a protective appliance.

Treated animals were housed separately in naljene
metabolism cages for the duration of the exposure. At
termination the animals were anesthetized and the protective
appliance removed for analysis. The application site was washed
in situ with Dove liquid and water and rinsed with water.

After washing the skin of the dosed area and the surrounding
skin covered by the protective device were collected separately.
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The carcass and total urine and feces were collected for
analysis.

"The following samples were analyzed at the time of
sacrifice; skin I (treated area), skin Il (area covered by
the application), socap rinse, water rinse, paper rinse, stoma-
hesive rinse, bridge ringe, urine, feces, cage wash, paper,
gauze squares (A and B), blood and carcass.”

Regsults and Discussion

Results are' summarized in tables IX, III and IV from the
report. The report includes material remaining on/in the skin
~after washing as absorbed. It is considered better to
distinguish between material ‘actually' absorbed (in blood,
carcass, urine and feces) and material 'potentially' absorbable
(on/in the skin). -Less than one percent of the applied dose
was actually absorbed even after 24 hours exposure. However,
significantly high portions of the dose remained on the skin
following the goap and water wash and were potentially available
for absorption.

Very little evidence of time dependency for absorption
and s3xin binding was _observed with efithex.dose.,.This. is
esssentially a function of the amount of materal in the
carcass. Excretion showed a clear increase with time.

268
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Page 14 of 32

TABLE II: THE PERCENT OF DOSE ABSORBED!, UNABSORBED?
AND REMAINING ON THE SKIN AFTER A SOAP AND
WATER RINSE IN ANIMALS TREATED WITH *'C-
STMAZINE AT THE LOW DOSE LEVELS?

Fraction Dose (1.0 mg/Rat)
- Time of Sacrifice (Hours
z e —
Blood 0.00 0.01 0.00
Carcass . 0.14 0.50 0.20
Urine 0.02 0.04 0.10
Feces . 0.00 0.00 0.00
V. /6 v.¢y ¢ v ﬁ/zﬂ'-//}
Skin I 11.74 10.15 16.92 "~ IrEA
Skin II 1.49 1.33 1.50
£ Skin 13723 11733 18.42 ,’»/«--A/,-/_/)
-~k fer <&/,
Absorbed 713.39 12.03 18.72
-Bandage Rinse 0.06 .03 0.39
Bridge Rinse 0.00 c.00C 0.00
Paper Rinse 0.01 0.18 0.02
Soap Rinse 84.13 85.80 74.865
Water Rinse 4.72 4.47 6.97
Paper 0.00 0.00 C.00
Gauze A 5.52 5.62 4.84
Gauze B 0.16 0.14 0.23
Cage Wash 0.00 0.02 C.02
Unabsorbed 94.60 96.26 87.12
Total **C 107.99 108.29 105.84
Recovered

1sum of the blood, carcass, urine, feces, skin I, and
skin II.

2Sum of the bandage rinse, bridge rinse, paper rinse,
socap rinse, water rinse, paper, gauze A, gauze B, and
cage wasnh.

3Mean of four animals per data pocint.

N
N
o))

6L




