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SURJECT: Simazine, review and/or reevaluation of data
evaluation reports for SRR.
TO: James Yowell
Herbicide Branch
Registration Divisicn (H7505)
TROM Zenry W. Spencer, Ph.D. ff“v'I/;77g7
Section 2 , Toxicology Branch I (IRS)
Bealth Effects Division (H7509C)
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HYealth €ffects Division (B7509C) :
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Project No. NA
Record No, Na
The E:Z_owln: studies were either reevaluated or initially

reviewed for zne 3RR sn Simazine.

. Acuze oral LD ..~ rats, MRID 20148897
Stodv & 1221A 0., . :
Clazssification {cve-. supplementary

ication iz due to the lack of the purity
on ir Lh+= repcrt which must te submitted.

Cevmgl Toxicity ~rabbicsz, MRIT 00148398

Z. Acuce
Spudy 4 122Z1R
Clzszsification Jhvre - Supplermentary
Tlasgificaticn s due %o the lack of the gpurity
Zfesignacisn in the raport whizn must be submitted.
:
. Acuze Innzlation. Yoxiclity —-.rzts, MRIC 001318859
Studv & 1221C
Clzssificzaticon Toie~ Suprclement:iry
Tlassiiication is due to the lack of the puritvy
desz:Inati2n in the raport whiza must be submitted.
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Primary Eye Irritation -rabbits- MRID 00148900

Study 4 1221D

Classification Core- Supplementary
Classification is due to the lack of the purity
designation in the study report which must be submitted.

Primary Dermal Irritation - rabbits- MRID 00148901
studv § 1221E
Classification Core - Supplementary

Classification is due to the lack of the purity
designation in the study report which must be submitted.

Dermal Sensitization - guinea pig- MRID 00148902
Studv 4 1221F
Classification Core~ Supplementary'

Classification is due to the lack of the purity
designation in the study feport which must be subm1tted
Supreorting information on the absorptive capabilities
of "paraffin 0il" in guinea pigs are reguired.

Chrenic Toxicity/Oncogenicity = rat- MRID 40614405
Study # 2-011-09
Classification Core - Minimum for both segments.

NCEL = 10 ppm (0.5 mg/kg/day)

LEL = 100 ppm (5.3 mg/kg/day) ‘in female rats.

The LEL was based on depression of bgcdy weight cainsg arnd
deprassion of values for the hematologv parameLer:,?Bu,
HGR, and HCT in female rats. -

Mamrary tumors were induced in female rats at doses oﬂ
100 2pm and 1000 ppm (63.1 mg/ka/day)

Simazine appears to induce the formaticn of llver Tumers
(heratocellular adenomas/carcxnomaQ) at the dose 1=vel
of 1300 ppm (43.8 mg/kg/day)’ in male rats.

Chrcnic (one year) feeding -dog - MRID 10614402

Stucy ¢ 37122 S

Classification Core- "Minimum
NCIL =20 opm or 0.76 mgskg/day for females (LDT)
LIl =100 »om lor 1.6 ng/kc/dav fzr decreased boc

werznt gain, and Jdecreases’in RRC, HGR, HC? and

3 ncinal increase in plateler counts 1n temales.

At 4T mgskgyday in females Jecreases cccurred in ccoay

weiz t gain and in RBC, HGE, and H{T. At 413 mg/k& day
in ~z2les decrements in bodv seight gain, and var.:zc
but reversible decrements in RBC, H40B, and HCT, and
incr2ases in nlatelat counts accurred.
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Chronic Toxicity/Oncogenicity feeding-mouse- MRID 40614404
Study % 842121 :
Classification Core- Guideline

Simazine was not oncogenic in CD-1 mice when fed in the
diet at 0, 40, 1000, or 4000 ppm for 95 weeks. There
was a decrease in mean tody weight in both males and
females in the mid and high-dose groups, and a decrease
in food consumption in nid- and high-dose males and in
mid-dose females. Thers 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 nc nonneoplastic changes related
to dosing. The incidence of amyloidosis was high in
all groups. The LOEL tased on decreased weight
gain was 1000 ppm and the NOEL was 40 ppm.

Teratology=- rat- MRID 23614403
Study # 83058

Classification Core- Sucplementary

Developmental (Embryos/fetal) Toxicity:
NOEL = 30 mg/kag/day
LFL = 300 mg/ka/day anc¢ higher for increased heac
incompletely ossified, zeeth not ossified, centra-
vertebrae unossified ani/or (additional), rudimentary
ribg, presphenoid not cssified, and sterneprae nct |
ossified. No malformations were reported.

Maternal Toxicitve . :
MCEL = 30 mg/kg/day ;
LTL = 300 mg/kg/day anc higher for decreased maternal

body weight and body we-ght cain, food consuption, and
gfficiency of food util:zaticn. A/D ratic = 1,
Yoted: That additional :inforration is requived to 2lavata
zne core classificatior. ]
The additional informat:on reguired includes, 1. sart:?
size and distribution =I the sizes suspended in -2 &
vehicle., 2. What kind =f presraratafion was carried ou
>n the test material prior to suspensiorn?, 3.Samcis
analvsis -f dosing suscsnsions must be submitted., .
Purity of the test mats¥ial nust be submitted., =.
Tha gource of =he test znimals must Ze subnittec.

1

Tmree-Generaticn
110806231

Ftudy 4 lone

Tiassification Tore— Ilgrlementarv

eprociuction 3tudy - rat - MRID J06223<%,

o
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Parental Toxicity: NOEL = less than 50 pom in male and
females due to reduced weight gain in Fly and F;b gener=
ations. The weichts were also significantly reduced by
approximately 11 percent in the Fg generation during
their premating period when compared to the controls.
There were several males in groups Fg, F1, and Fy of the
study which appeared unable to produce young but they
were not evaluated.

There was a sugcesticn that the treated F3b pups examined
histologically may have altered livers but too few animals
were examined to be able to completely evaluate this effect.
A reproductive NOEL therefore cannot be determined due to
the lack of evaluation of apparently sterile males.

Note: The studv is down-graded.

Mutagenicity- Salmonella/mammalian Microsome assay
MRID 40614406

Study # 870382

Classification Jore-~ Accaptable

Simazine was noncvtotoxic and nonmutagenic at the limit
of solubility (250 micrograms/plate). ol

Mutagenicity- Unscheduled DNA repair- rat hepatocvytes
MRID 40614408

Study # 8306490 I

Classificaticn Core~ Tnacceptable - 2

Cultures wers sxposed to a maximum of 50 microgram / ml
for only 35 hcurs and d1id not show an increase in net
nuclear zranu.lez counted. The length of @xposure was
to short to assure adeguate exposure of the test cells.
No Jdata were rresentad to show a solubility maximum,

Mutagenicityv~ In vitros cvtogenetic study with human’
lymphocvtes,

MRID 40614407

Study ¢ 371¢39

Classificaricn Zore~ naccectable

nicrograms/ml and both ncnactiwatec,

it 142
and neither cytotoxicity or clastogenic
a2ffec . Yo information on the solubility
of 2 23t svstem was vragorted. In addition,
cel at 22.3 nours post treatment nd 3id
not ne I:rst division metaphases were
aval n3lvzis DY compound effects.
Sermal icsort-icn - rit- -iC-3imazine
MRID 106142702
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Study & ABR- 38042
Classification Core- Acceptable

When doses of 1 and 5 mg/rat (0.l and 0.5 mg/cm?)*
and exposures of 2, 4, 10, and 24 hrs, actual mean
dermal absorption was found to be less than 1 %. However,
between 11 and 20% of the low dose and 31 and 41% of the
high dose remained oan the skin after socap and water wash.
This quantity is potentially absorbable.




- A
237449

o : z/z;@f
Reviewed By: Henry Spencer, Ph.D.
Section II, Toxicology Branch I - IRS (TS-769C) ?
Secondary Reviewer: Marion P. Copley, D.V.M7, %ﬁ%ﬁ?

Sectxﬁn Head Section II, Toxicology Branch I - IRS (TS~ 769Cf'
& DATA EVALUATION REPORT

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

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

Test Material: Simazine, Technical, 1181

Synonyms: Simanex

Study No.: 1221A

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

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

Title.df Report: Acute Oral Toxicity Study in Rats;
Laboratory Report #1221A.

”QtGerald Rosenfeld . - :*1

Report Essued March 25, 1985°

Lonclu ions. L T ‘ i:?
Thls study is adequat= to establish an ,Dggiat greéter tﬁah
5 5/kg bwt and Toxicity Category IV. [ s

“ o ‘ . ' i .
Classification: N , N

A

L wp : . .
ngé Supplementary du®’ to iack of active ingrecient purity
stateméit. i 0T

Soec1al Rev1ew Criteria (40‘CFR 154.7;:
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MaterialS:

fTest Compound - Simanex, Technical (simazine), a whiféf
~powder (1181). o0

Test Animals - Young adult albino rats (Sprague-Dawley .
Zerived). s

Study Design

Five animals. in each sex were given the. simazine as a sin ,le
dose in corn oil at 3 g/kg bwt. Immediately following dosiang
observations were made often for the first 5 hours and then 2x
daily Eor 14 days. Food and water were provided ad libitum. ;

Toxxﬂxty signs Were recorded. After 14 days, survivors were
necropsied.

3

Signs of toxici:y included reduced activity, chromorhincrthea, =
uhromodaqrjorrhea, perineal staining, and emaciation. Weight

nly. ,gastrointestinal tract congestion was seen in rats that -
died on study. No cther necropsy findings were reported.

Ongé-cf the five males died at day 6 off 'the study. Two of
five fémales also died on day 6 of the stud;gw Therefore, the’
LDsg is'greater than 3 c/kg bwt. The study Is adequate to plq
“he LechnLval chemiczl for labeling purpos%§41nto Toxicity

Cdtegory

L ’ Alt e gh 3 of t=e 10 animals tested om study died at day.” m'
LA after dgsing (late in the study), Toxicology*Branch considers’it,
T of 1ittlz value to pursue an exact LDs5g abgve 3000 mg/kg part-:éﬁ
larly sinc=s all but =wo of the remaining ariimals aopearec 1or"ai, )
One of 'gach sex e=xhizited toxicity as cnroﬁocacryorruea or chrimor-
hinccrhga with emaciztion. By day 10 these rats also were no¥wal

apgearifg. B e

Tas

. »
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Reviewed By: Henry Spencer, Ph.D. % /¥ 57 i
Section II, Toxicology Branch I - IRS (TS—769?ia§;¥%;%§£/?97
Secondary Reviewer: Marion P. Copley, D.V.M. »
Section:Head, Section II, Toxicology Branch I - IRS (T$-769C)

-

DATA EVALUATION REPORT

Studzifgge: Acute Dermal Toxicity - Rabbits  TOX Chem No.: 740

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

Test Material: Simazine, Technical

Synonyms: Simanex
Study No.: 1221B

Sponsdg#¥t " Makhteshim-Agan (America), Inc.
2 Park Avenue
New York, NY 10016

-

Testingl?acility: Cosmopolisan Safety Evaluation (CSE), Tnc.
P.0. Box 71
Lafayette, NJ 07848 o

Title of Reporic: Acute Dermal Toxicity Study in Rabbi;s,;.i: . i
e Laboratory Report $1221B. -
Gerald Rosenfeld . -

Reportulssued: March 25, 1935
4}1,‘
COUCIQ#&

gﬁi )

@ﬁ%ﬁstudy is adeguate as a "limit test" to indicate
simazig# technical has an LB3g of greater than 2.0 3/kg
2 The Toxici:ty Catagory is III.

LTS
Sipplementary for lack =f active ingredient purizy
The stigdy may be upgraded.
2
R
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Mater

Lals

Test Compound -~ Simanex, Technical {(simazine) 1181,
.2 white powder - Purity was not submitted. ‘

Test Animals - Young adult albino rabbits dezghln‘ frem-
2.5 to 3.5 kg. Five/sex were exposed. -

Study Design:

chi-cf 5/sex were randemly assinged ts cages. The daj
hefors treatment approxizately 80 percent of the animal trunk wss
clipped with an Oster clipper, and 2.0 g9/kg cf the test naterla-
w#as applied uniformly as a moistened powder over about 10 zercent
of the,body surface. The treated area was then covered by jauzz
and tape followed by plastic sheeting.

(T8
rt

After treatment at 24 hours, the test areas were cleansed

?eaonngs were made at 24 hours, and at 3, 7, and 14 davs
using a modified Draize =method.

Hé¥e were no clinical sidné of toxicity. However, lccal
fects included both ersthema and edema which subsided by day ~.
deatys . . R
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Reviewed By: Henry Spencer, Ph.D. //
Section II, Toxicolcgy Branch I - IRS (TS-769C) 227
Secondary Reviewer: Marion P. Copley, D.V.M.

Section Head, Section II, Toxicology Branch 1~ IRS (TS-769C)

DATA EVALUATION REPORT

Study Type: Acute Inhalation Téxicity TOX Chem No.: 740
T Study iz Rats

Accession No.: N/A ) MRID No.: 00148899

Test ﬁateria;: Simazine, Technical

Synonyms: Simanex

Stucz Vo.. 1221¢C

Sgonsqg, Maknteshxn‘kgan (Amerlca), Inc.
.- . 2 Park Avenue . .
" New York, NY 10016 B
Testing Facility: Cosmopolitan Safety Evaluation (CSE), Inc.
' . - P.0. Box 71. Rt

Title o < Report: Acute Inhalation Toxicity’Siudy in Rats,
‘ Study #1221C.

wGeraid Rosenfeld

Repoﬁf ssued: March 21, 1985

- . R x<.‘~

bOﬂclu -on-

TQ ?data are ss:fx:lent to establlsh that ap LC3g Eor Slmanex
technital is ;reater than 1.7l mg/L for a 4-hedr exposure study;
1.71 mg/L was ﬂon51c9red to pe, the maximal amount which coufd be
generated ané naintained in the chamber breafﬁlng zone. e

L13551smcat1c::

P . o 4 '. . . . ¥
COﬁe—Sup;Lementa v. May re upgraded with submission of, a“

urity statenent. lé is conslidered by Toxxyolccy 2ranch as a
imit, test. T L..Jt'ﬁ :

o
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fTést Compound - Simanex, Technical (Simazine) 1181, a
iL.white powder. Purity statement of the ai is absent- from
the report.

;fést Animals - Young adult Sprague-Dawley-derived ratg'
“{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
passed through a Wright dust generator and passed into the cham-
ber at the rate of 10 L/minute. The exposure period was 4 heurs
long. ~Expdsed rats were observed for an acdditional 14 days.

Sy LS

Actual.. exposure was determined by gravimetric measurement.

Cbservations:

Mﬁrﬁglity and pharmacotoxic signs were reported during the “
exposure and observation perlod. Necropsy was carried out on

The nominal exposure to the test animals was 14.7 mg/L.
Actual cqncentrations by gravimetric analjsis was 1.71 mg/L-wg“

was approximatey 1.l micrcns over the 4-hour
43 percent of the cumulative particle mass was
range from 0.8 to 0.3 microns [n diameter.

¢

Léal signs were negligible exc¢ept for wetting of muzzle
2 the exposure. Some decrease in activity occurred Ln
-out 1/2 ﬂf each sex.

Body welgnt was lost until day 7 when normal weight gainé*

were evtggnt. . 4;

No aoﬂormalLuies were noted upon necropsy.




' L iiaa7
Reviewed By: Henry Spancer, Ph.D.,‘A“";yai/é’
Section® T3~ Toxicology Branch I - IRS (TS-764C) 1/43/37
Secondary Reviewer: Marion P. Copley, D.V.M. 7%
Section Head, Section II, Toxicolegy Branch I - S S~769C)

DATA EVALUATION REPORT

Study Typé Primary Eye Irritation Study " TOX Chem No.:- 740
‘ " ... in Rabbits
Accession No.: N/A . 'HRID No.: 00148900

”

Test Material: Simazine, Technical

Synonyms: Simanex
Study MNo.:" "1221D

v Park Avenue ) . : ‘ ‘
~Mew York, NY 10016 ) o ‘ ) -

&4lity: Cosmopolitan Safety Evaluation (CSE), Inc.
P.O. Box 71 . : )
Lafay:tte, NJ 07848 } g-' !

Primary Eye Irritationm Study in Rabbits,
Laboratory Report $1221D.

Eéld Rosenfeld

£udy is acequate to indicate :that technical simazine
& very slightly irritating to the =ves of rabbits. -

Category IV

gergupplementary. A statement of
ent, yas missing Irom the
graded with submission




Materials: s

1. Test Compound.- Simanex, Technical (Simazine) 118%, as
a white powder was used as received.

2. Test Animals - Young adult white rabbits weighing 2 to
3.3 %35. The animals wWere acclimated for S5 days prior =2
assignment.

Study Design:

A 0.1 5 amount of test material was gplaced In the lower 1li:
of one eve. The other eye was the controi.

Feed and wat2r were provided ad libitum. .Observations wer:z
macde at 1, 24, 48; and 72 hours. Positive 2ffects were reporteld
cach 3 to 4 days thereafter until the irritaticn had subsided cz
was considered to be a srolonged effect. Grading of effects was
by a modified Draize schedule.

Results:
Conjunctivitis (redness} was noted only at 1 hour in all

six of the test animals. The effects wers minimal and completely
reversed by 24 hours. The study lasted only 72 hours.

13



137449 91- I
Section II, Toxicology Branch I -~ IRS (TS~ 2
Secondary Reviewer: Marion P. Copley, D.V.M. {/? /87
Seczion Head, Section II, Toxicology Branch I - IRS (TS-769C)

Reviewe¢ By: Henry Spencer, Ph.D. 525<f( $/4?p/

DATA EVALUATION REPORT

Studv Type: Primary Dermal Irritation - TOX Chem No.: 740
in Rabbits
Accession No.: N/A MRID No.:00148301

Test Material: Simanex (Technical), Simazine

Study No.: 1221E

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

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

Title of Report: Prlmaty Dermal Ir*itatxon Study in Raosxts,
Laboratory Report %1221E.

Author: 3Serald Rosenfeld

Repcrt Issued: March 25, 1985

Conc.usicn:

The study is adequate to indicate ﬁﬁat simazine powcar in
corn 21l paste 1s very slightly irritating to the skin. i PIS
0.2 was calcuiated by the Draize method. )

[

b¥s

Toxizity Category IV

Classi:fication:

lore~Suppiementary. Purity of zne active inzrediant was
miss:ng Irom che report. The study may be upgracded with zhe
subm.ssicn cf zhe missing informaticn.



Ma terials:

1. Tegt Compound ~.Sima§ex, Technical (simazine) 1181, as 2
wnite powder, was mixed as 0.5 g in 0.4 mL of corn oil
per animal.

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

Study Design:

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

One hcur after cleaning the skin, irritation readings were
made. Adcditicnal readings were made at 24, 48, and 72 hours.
Scoring cof effects was by the Draize method. -

Results:

All animals wre affected by 45 minutes. Irritation noted
as erythema never got higher than a grade of 1. Only twy animals
remained at grade 1 at 24 and 48 hours. Complete reversal had
occurred by 72 hours. A PIS was calculated as 0.2.

udv indicated that Toxicity Category IV can be

o 0
(L ¢t

~
A

asrablish

2stabLlisn




Reviewed By: Henry Spencer, ph.p., S 3/£§Ab

Section II, Toxicology Branch I - IRS (TS=-769C) 9@3/@97
Secondary Reviewer: Marion P. Copley, D.V.M.ﬂf%
Section Head, Section II, Toxicociogy Branch I ~ IRS ({TS-769C)

DATA EVALUATION REPORT

Study Type: Guinea Pig Sensitizationm TOX Chem No.: 740
Study
Accession No.: N/A MRID No.: (0148902

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

Study No.: 1221F

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

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

Title of Report: Guinea Pig Sensitization Study {Buehler), .
Laboratory Report No. 1221F,

Author: Gerald Rosenfeld

Repcrt Issued: March 25, 1985 o
Conclusion:

The study is-not adequate to indicate that the test matarLJLm‘
Simanex (technical) does not have significant dermal sensitlizing .
poterncial without further information on the abscrptive capabdili t-es R
of yaraff’n oil Ln guinea pigs. o

\ClasSLt;cac*on.

Core-Supplementary. The study may be upgraced with :the
submission and review of the purity statement andé additional
information on the use of "paraffin oil" in the s:tudy.

[ 6
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Materials:

1. Test Animals - Ten young adult albino male guinea pigs
Wwere used 1n 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 Controis - a 2.0 w/w concentration of
p-phenylenediamine in saline.

Study Des i.gn :

An induction phase af the study requzred the shaving
(cllpplng) of the back of the guinea pigs. Simazine (0.5 g)
in paraffin oil was applied topically under an occlusive patch
for & hours, weekly for 3 weeks. A 2-week rest pericé followed
and then a challenge phase cof the study was commenced.

The challenge phase used the same quantity of test or
positive control matérial at both the induction site and a virgin
site. Readings of irritaticn were scored for each animal at ‘each
site at 24 and 48 hours after challenge.

Both arythema and edema as well as diameter of the reacticn
were recorded. .

o

Results:
The positive control arimals all exhibited extensive increases
in severity and size of react=icn when challenged.
o A - ) .
However, only twd animals exposed to simazine exhibited
inconsistent resglgs-in the induction phase. No irritation was
noted foll dw1nﬁ”' é éﬁallenge phase.

Thers is scze quest on as to whether parz2ffin oil allows the

Jissolved simazing tg enter che animal's system %o any degree.
Further datz on ‘ccmparative) absorprive rates of :his solvent
in compariscon tc dthers norrmally used are recguired.

J
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Reviewed 3y: Y.". Ioannou ({Mp‘ /U/X’y" =
Section II, Toxicology Branc€ - IRS {TS~763C)

Secondary Reviewer: 4. Copley ﬂr“;v v Wi .
Sectxon II, Toxicology 8ranch I - IRS (
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DATA EVALUATIDN,REPORT
s
Study Tyrce: <Chronic ToxLCLtV/Carclnogenlcxty (Rat) (83=-5)

TOX Chem No.: 740
MRIL No.: 406144-33

Test Material: Simazine Technical

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

Testing FPacility: <Ciba=-Geigy Corporation
2harmaceuticals Division
Summit, XJ

Title of Report: Simazine=Technical: 104~Week Cral Chronic
Toxicity and Carcinogenicity Study in Rats.

-

Author(s): C.C. MeCormick, A.T. Arthur, J.D. Green

v
A
M

Report Issued: .April féﬁ lgsafffi;#

Conclusions:

The _“L fot *bronxc tox1c1ty of axmaZLne Technical in .
Sprague-Dawley rats was . found tokbe 100 ppm (5.3 mg/kg/day?’
based on Jepression of quy dexgh ga1ns and depression of
values for the nematology parameters, RBC HGB and HCT in-
female rats, The NCIL was.found .tg.-¢ 10 ppm (3.5 mg/kg/day).

Simazine Technical was found tc be oricogenic in female
rats, inducing mammary tumors at depge levels of 100 ppn
(5.3 mg/kg/day) and 1000, pom (A3, l ng/kg/day).

In male rata --nazxne ac”ﬁdzs %% induce the Zormation of
liver tumcrs {(hepatc ellular adenoma;/carc1nomas) at the doce .
level of 1000 cpm \‘5 3 mg/( /day).

Classification: :cremmihimgm”

/g
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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 183 g (males) or 101 to 1587 g
{ females) were used throughout this study.- Upon arrival all
anlmals were. examined for their health status and only healthy
anxmals were. included in the study. Ophthalmoscopic examinatisns
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 weex of acclimation
they were housed in individual cages, identified with Monel ear
tags and provided with food (Ground Purina Certified Rodent Chow
$5302) and tap water ad libitum. Animal cages were kept in a
room where the temperatare 4as maintained at 73 + 5 °F, the
relative humidity at 50 * 20 percent, with a 12~hour light/darx
cycle.

Study Design:

© B total of 340 male and 340 famale rats' were used in this
study. The rats were randomly divided into Efour major groups/sex
and exposed to dietary concentrations of Simazine Technical as
shown on the following page (abstracted from the original report).

% For the preparation of the test diets, Simazine Technical
(Batch FL 850614) with a purity of 96.3 percent (perscnal
cowmunication with Tom Parshley of Ciba-Geigy) was mixed with
powdered Certified Purina Rodent Chow $5002, at intervals based
on the stability of the test article admixtures at room temperature.
This stability was reportedly at least 21 days for ths low-dose

(10 ppm) and at least 40 days for the mid- and high~dosge amexturgs.

Test article concentrations in the diet were determinsd at gtudy
initiation and at approximately i-week interwvals thereafterifor - -
the first vear, and at 3-week intervals for the second year. ‘on
study. Th2 homcgenelty of Simazine in diet”admixtures was
determined twice (study weex 1 and 63) durlng the study. i

All animals were observed daily for c‘xnxcal symptoms of
toxicity and mortality. 3ody.weigats were:‘tecorded on weeks -3
and -2, weekly during weeks 1 through 13, biweekly-during weeks
14 through 25 and monthly thereaZtsr for tife remainder of the
study. Food consumption was detsrnined wé¢ékly for weeks 1 -
through 13, oiweekly for weeks 14 through 25% and monthly ;
thereafter. Water consumption was neasured on wesks 1, 2, .53
through 64; and 102 on studv. All anlmalgkdere palpated for
masses at i-week intervals for the Zirst ¥-months on study and
at 2-week intervals thereafter, ) S .
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Treatment Schedule:

..+ The test art.cle/feed admixtures were available a2d llbltum
at’goncentrations of 10, 100 or 1000 ppm. The contrzl group
received untreated Certified Purina Rodent Chow #5002 ad libitum.
Chronic phase animals consisted of 40 rats/sex in the contral and
high-dose groups and 30 rats/sex in the low- and intermediate~dosa
groups, while carcinogenicity phase animals consisted of S50 rats/
sex/group. The test article/ feed admixtures were acdzinistered
days/week for a minimum of 104 consecutive weeks aczording to
the foilowing schedule: -

Dietary
Group Phase Number of Rats Concentration Least Number of
Male Ffemale {ppm) ~cse Weeks
10 10 52 c o
o Chronicd ‘10 10 - 32 + 32~wK'Tecovery
1 20 20 ] 1c4 .
CarcinogenicityP 50 50 104 -
Chronica 10 10 52
20 20 104 . « _
N 10 x s
Careinogenici tyD 50 50 104 - ,
Chronicd 10 10 52
20 20 104 .
Carcinogenicity® SO 50 . o o 104 ‘s
. 10 10 32 .
Chronic? 10 10 3z CE
. 20 20 1000 104 W
CarcinogenicityP 50 50 103 o

a:\‘*er a.nprox:.nately 32 weeks of’ reatment, 10 rats/ sex/group

r‘ﬁe c....cm.c phase in the control and high-dose gtcups were naLn taxne,ck
dix untreated (control) diet Zfor approximately 52 weeks at whizn time Ry . .
Ehe remaining animals were sacr:ificed. After approximately “Z4 weexéw <, . +
:;fj_treament, the remaining animals from the chronic phase were sacr:,ﬁ..),ed. o

3Af’;er approximately 104 weeks of treatment, the remaining anixals ‘rqm T
the carsinogenicity phase were sacrificed. ;g
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*'Ophthalmoscopic evaluations were carried out on 4eeks -2,
25, 52, 72 through 76, and 104 and for recovery animals on weak
65 an.study. 3lood smears for animals sacrificed moribund during
thetstudy were evaluated for differential count and cred cell
norphology.

"~or hematology and clinical chemistry determinations blood P ;
4as- ccllected from the right orbital sinus-of male and female
rats. lightly anesthetized with ‘ether. For urinalysis, urine
;amples were collected during a l6-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
detetminations were carried out based on the following schedule
(abstracted from the original report):

No. Rats Used for Clinical
_ Lab. Determinations? B
No. Rats Week of Hematology® Biochem.Y Urinalysis® i

N F Sace W F N FE M F _
20 20 -1 10 10 10 10 10 10 o
10 10 105-106 10 10 10 10 10 10

20 20 105-106 -10 1o 10 10 10 10

20 20 105-106 10 10 10 10 10 10 - - [ «:
20 20 105-166 10 10 - .10 10 10 10
10 10 105-106 10 10 10 10 10 10 o]

20 20 105~-106 10 10 10 10 10 10

10/9 ‘/qreup.

OAna&y@es were conducted predose {test week -1) on caseline
ol at wWeeks 25 and 26, 77 and 78, and 104 on animals :
agsifffled tu the 104-weeks chronic phase, and weeks 52, &3 and-
66, %9 and 104 on anxmals assigned to the recovery phase.

&
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For hematology, clinical chemistry, and urinalysis the
following CHECKED (¥X) paramaters were examined:

'"fll. Hematology

_Hematocrit -(HCT)* Total plasma protein (TP)
. Hemoglobin (43B)* - X| Leukocyte differential count
‘ Leukocyte count (WBC)* X| Mean corpuscular HGB (MCH)
Erythrocdyte count (RBC)* X| Mean corpuscular 368 conc. (MCHC)
Platelet count* X| Mean corpuscular volume (MCV)
{| Reticulocytes

B R L

2. Clinical Chemistry

X X
TElectrolytes: “Other:
X| caleium* "1X| Albumin*
X| Chloride™* X| Blood creatinine*
Magnesium¥* X Blood urea nitrogen*
X| Phosphorous* " |X{ Cholesterol*- '
X| Potassium*™ X| Globulins
X| Sodium* X| Glucose*
Enzymes [X| Total Bxlxrubxn*
X| Alkaline phosphatase X| Total Protein*
Cholinesterase Triglycerides.:'
X Creatinine,phgsphokinase* X| A/C ratio ¥ '
X| Lactic acid-dehydrogenase ?
' 4] Serum alanine aminotransferase (also SGPT)*
X| Serum aspartate aminotransferase {also SPOT)*
X| Gamma GT . .

Urinalysis ) L

: - Appearance* i?’ Glucose*

" X| Volume~ ' | Xetones™* N

& X| Specific gravuty Bilirubin*

i X| pH~ - L 8lood* .

T X Sediment (mlc"mscopxc)* - Nitrate ot
2 X Protexn*” R Urcbxlznogen ' ;1

~

. Sacrifice and Datholocy -'All anﬁals that iied and ‘that
R were sacriticed @0 schedule weré subject te gross »
A pathological examinatior and. the CHECKED () tissues

: were collscted- fgr istological. sxamination. The XX)
organs 'in addition were.weighed.. 3

S
..........

—————————

“Recommepnded by Sucdivision: © {(Cctober 1332) 3u:zdelines Zor
chrznic studies.




X X
TCardiovasc. /Hemat. “Neurologic
X| aorta* «+ XX} Brain* - ..
Salivary glands* XX| Heart* B - X| Periph. nerve*
‘Esophagus* X| Bone marzow* ' |- X| Spinal cord
tomach* X| Lymph nodes* = - | (3 level)
-Duodenum' X| Spleen* ' X[ Pituitary*.
@ junum* X| Thymus* wo b 4| Eyes (ogtic.n.)T
Ileum* Urogenital B Glandular
%1 Cecum* XX Kidneys* XX| Adrenals*
X| colon* X| Urinary bladder™ | | Lacrimal gland
X| Rectum* XX| Testes* - X{ Mammary zland*
XX -Liver* AX| Zpididymides Xi| Paratnyroids*
71 Gallbladder* X| Prostate X{ Thyroids*
X| Pancreas* X| Seminal vesicle Other
Respicatory XX| Ovaries X| Bone*
X] Trachea* X| Uterus X| Skeletal muscle”
X Lung* Xl 3kin o
. Kb All gross.lesiorns
- and massgs

S e : DU IR
.y . P ey

} .

*Recommended by Subdivision F (October 1982) Guxdelxnes for :
chronic studies. B

-

Histopathological examinations wers conducted on F1I:-

gross lesions involving txsaue masaes. In addltha,
formalin-fixed pituitary tissue was processed so that, iZ
needed, sections coéuld be stainéd-using immunocytochemical
staining procedures for the identification of prolactin.

St}thétical Evaluationé o

Abstracted freom the original raport 4¢éee Appendix A}Z

Zhemical analyses of feed admlx:ures es*abxlshed tnanﬁ
ol

o a)fS»ma21ne was stable in the diet -at rOOM”temperature) fat
R least’ 21 days Zor the.louw-dose (10 ccm) and<for at least 43¢

i for®the mid- and high-dose tevels. [Therauzhors did not .give
Ve, any . J#Stlflcathﬂ as to why low-dose admixg &

stablxity for anly 21 days); o) 3Simazine cct
diet- 4ere in close agreement Jith the targew. concentratlongﬁof
19, 130, and 1000 ppm; and c} Simazine homéfeneity in diet - .
admixturas was at an acceptatle level -as evidenced by the_aﬁmQSt

idéﬂ%ical values obtained fr-nm samples with:ny&he same dos@ﬁ&evel.

L

were ; abservec tnrougnout the :tudy,
of rthese signs was for the mcst par*
treated and ;he control grourcs. Cl;
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irficidence in the high-dose groups zompared to controls lncluded:
Tissue mass in females (12 versus 33 for control and HDT, respec-
tively); swollen appendages in males (7 versus 17 for control .
)T, resnectxvely), alopecia/ general hairloss in Eenalea
ersus 3 for control and HDT, respectlvely).

‘ortalltx - As illustrated.- ﬂelow, the mortality rate Eor‘the
m sacrifice and terminal sacrzfx.e {nmain study) groups w¥was
‘tow during weeks O through 32 on study. ' However, a high.
rats of mortality was reported for the main stud, between weeks:
33 znd 106 (terminal sacrifice). =or males the survival rate
in gne HDT was significantly higher than the control group (33
: Zfor the control and HDT, respectively); on the contrary,
the survival rate was ln 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 . . Mortalitvy Ratio
|3tudy [Sex 0 ccm + 10 ppm 100 ppm

=52 | ¥ |0/10 (0)! } 1710 (loy} o0/10 (0) 0/10 (0)
F|0/10 (0} | 3/10 (9) | 1/10 (10)| 1/10.¢10)
1-52 | M |2/70 (3) 3/70 (Q) | 8/70 (0) | 0/10.48)
F |0/70 (G) } 2770 {10)| 7/70 (10) 4/704«»)‘
53-106| u |41/68 (60)|46/70 (66)(39/70 (56)|28/70 £40)
: 7 |46/70 (66)145/68 (66){46/63 (73)|52/66:%79.)
3-106| 4 |43/70 (61){46/70 (66)[39/70 (56)[28/70 (40)
F_146/70 (66)147/70 (67)153/70 (76)[56/70 .(80)

Jalpable Masses -~ The incidence of palpable masses (co
Fesropsy! was significantly higrer in females of the HDT
#pmparad to the controls. Tzr the controls 37/90 {(41%

is had ralpable masses while Isr the hlgh«dose group 6
Znimals had palpable 1asses. Tor the low- and mid-dogegd
. palpacle masses were of arcroximately the same 1nc1deﬁcg
asg .é cont*ols. In males the inciZence of palpable masses

A ,ohtna-ﬂologlcal Examinaticns - YNone cZI! the ocular effack

oo@g*ved couid be attributed to tne test article since the idR

anm“%fnquencz cf these effects wers zomparable tetween treat:
; Iroups.

) 4bdv Weight = lZata presented -"ere Gndiyate that mean cod¥
weigccs for nale and female rats 3I che HDT {1000 ppm) were :5%
tl'gff% significantly lower -han z-e czontrol group beginning

dayr? Jan study and sontinuing to zz2dy :e:jznatlcn {day 728

¥
H




ror"fémale rats of the mii~dose group (100 ppm) statistically
significantly lower mean bedy weights as compared to controls

Jere vbserved at different cime intervals throughou“ the study

and: it study termination,  Mean oody weight gains were also °

ically significantly lower in male and female rats of the

se groups as compared to controls throughout the 5tudy.-,

@ and female animals of the mid-dose greups (100 ppni)..

cally significantly lower body weight gains were seen .

ally at different time intervals but not at study termiration.

" Pood Consumption - A statiatically significant reduction in
food consumption was observed in nale rats of the HDT (1000 ppm)
ﬂeg1nn1ng at day 7 (first time point measured) and continuing

; ay 700 on study (4 weeks before sacrifice), Table 2.
‘Statistically significant depression of food intake was also
raported for female rats of the #DT on days 7 through 560 on study,
tut not during the final 6 months on study (Table 2)., The reducad
Zcod consumption in males and females of the HDT correlated with
the ‘Iéwer body weight and body weight gains in the same groups
throughaut the study. In rats of the low- and mid-dose grougs
(1alesiand females) change in fcod consumption was seen only

rate;y'aurlng the study.

4

“sed on the food consumption and the animal body wexght
{at’ mzd4per10d) the authors calculated the following mean daily
*ose intake in mg/kg for each treatment group for both sexes:

e

Dietary )
Concentratien Mean Daily Dose Range. ‘
(ppm) mg/kg/day mg/kg/day mg/kg/day
“ 10 0.5 0.41 0.27 -
100 5.0 4,17 2.75 -
1000 50.0 45.77 37.48 -

T 10 0.5 0.30 =
100 5.0 3.27 -
1000 .5¢C.0 50.04 -

e results indicate that Zemales were receiving 7ean .+ "
tes, on a mg/kg basis, cetween 27 and 38 percent higherm:’
- corresponding male dose jrours. The range for mean | -
ses was for the most part comrparacle betWeen the two
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Tatle 1
Mean Body Weights and Percent Body Weight

Gains at Selected Time Intervals

i Cay on]| Dose (ppm)
iSex|Study |70 10 100+ 1000
. H .
% Mean body by C 1160.4 |151.3 [160.4. [158.8
weight (g) ! (1.3)11(1.3) [(1.3y ((1.3)
i 7 1206.3 207.3 (204,23 [13§.4%*
(1.6) [(1.9) [(1l.8) !(1.5)
98 342.9 [538.3 [529.5 i434.7%*
| 115.7) [(5.3) [(4.7) (3.1)
; 364 1T37.5 [774.5 [731.2 .573.7**
i (10.7)[(9.9) [{3.0) i(7.0)
: 532 |795.5 [835.1 |782.4 592.1**
; (16.7)](14.6)((11.3) ;(8.4)
! 728 | 744.3 [785.2 {744.2 1582.5**
: 29.3)|(31.9)[(18.2) {(10.5)
» ? » Mean body K] 7 29.0 | 28.6 | 27.8% | 18.7**
weight gain {3.3) [(0.9) {(9.3) !(2.3)
(%) . ; 98 [239.1 234.3 |231.1° '174.2*%%
; ' ; (3.2) [(3.3) [(2.3) i(2.2)
364 ]374.0 |381.2 |357.3. 261.7%*
[18e4) [(5.7) [(3.7) .(3.2)
332 1339.4 [417.8 |392.1 277.3%*
$10.3)(9.0) [(3.0) '(5.1)
729 1372.3 [389.3 1368.3 i27C.6*~
; [$19.8)[(20.3)[(13.9) :1(6.2)
Body Weight Ga1n| 7 i - -1.4 -4.1 : -35.53
Zhange Compared 98 : - -2.0 -3.3 -27.2
Controls (%) 264 - +1.3 1 ~4.3 -30.:
o 332 - +4.6 | =1.3 -30.5
. 728 - +4.46 | =1.2 -27.3

Statisticalty

e - BN

. < ﬁ'bs and

Lors . van e

jumtcers in paregntneses Jdenct2 standard error.




Table 1 {(cont'3) -z
Day on vose (ppm)
Sex | Study 0 10 + 100 t 1GuW
Mean body F Q 133.6 |135.4 §126.0 131.1
weight (g) (1.1)11(1.2) #(1.8) 1(1.9)
7 |156.8 [157.2 [150.1**|143.7*
* (1.2) |(1.4) ((1.7) (1.1)
33 303.6 |298.2 i295,4. 1239.8**
(3.1) [(3.7) {(4.2) (2.3)
364 451.0 |451.7 {424.7* (321.3*~
(7.4) [(7.9) :(3%.2) [(4.1)
332 524.3 |502.6 :1437.5 362.2*~
(13.0)[{(12.1):(14.2) [{3.2)
729 |{570.2 [543.3 1473.0* [140.2*
(26.3) (22.2);(31.4) (24.4)
i
Mean body F 7 17.4 16.2 . 19.6* I.a*"
weight gain (0.4) | (Q.4) "13.7) (0.4)
(%) 98 127.6 [120,5*7°135.7* | 32.7*~
’ (1.9) [(1.9) 1(2.8) (1.2)
364 237.9 (233.8 :1240.0 1d46,1**
(5.0) |(4.8) i(8.0)y (2.7)
532 |296.,0 [274.1 307,53 1178.5**
(10.2)](8.9) {l11.3) i (6.7)
728 [331.3 [314.0 .301.3 238.2*
(18.7)](19.4):{27.8) :(18.,1)
o : 1 B
Body Weight Gain| F 7 - -6.9 | +12.6 ; =-44.83
Change Compared 98 - -3.6 -+ 6.3 [ -35.2
to Controls (%) 364 - -1.7 ., + 0.3 -33.9%
532 - -7.4 - 3.8 -39.7
728 | - 5,2 ' =~ 3,1 i -28.1
iNumbers in paretheses denote standard arror..
sontrols:

*,**Statistically significantly different from

p < 3.05 and p < 0,01, respectivelv,

Table 2

Mean Focod Consumption at Selected Time Intervals

Food Consumption (Grams/Week)
. Dose (ppm) o
Day on Males i Temales
Studv | O .0 1 100 7 Lgo0 v o —a i
; | i |
7 141.3 [142.6 143.8‘124.4**'114.3 123.3*
(1.2)1(2.0) [(1.3)](1.3) 1{1.4),1..9)
33, 182.3 [173.9%*188.5(154,4771132.3,123.3
2.1y 0(2.2) {2023 10200y LT (L)
364 177.1 '133.3 |174.311s0.277i145.4[%5.7
H(2.3) (2.7) ((2.5)](1.8) l(2.331(2.3)
512 133,3 ‘178.3 1184.51154.2%%:149,4135.1.
(3.3, (4.4) ~13.2) 2.7 «(3.3)!.;‘9f
723 "133.7 143.2 145,3011535.3  [126.3|114.3
F(5.3%  (7.3) "(6.33:1(3.1y (6.2¥i{",)
- Mumzers 1n carsntheses Zencota standard =rror.
~,**Stavistically significantly different Irom ccnordls;
2 < 3,33 ang o < J.Il, respectivelyw,

cAL



water Consumption - Some differences in water consumption
~are seen- between the treated and the control groups. These
ii fferences are not, however, considered toxicologically important
jue to theit rardom ocurrence d4nd the lack of a dose-response.

T

Hematcloagy - As shown in Table 3, a number of hematology
carameters acreared to te affected by Simazine treatment. This
ascarent treatment-related effect was pronounced mainly in the
nizh-dose group females (1000 ppm) at most time noints of sampling.
Iratistically significant changes tetween the control and high=-
jcse group values were seen in females in the following parameters:
zed blood cell {RBC) ¢ount-depressed at all time peints; hemoglobi=n
(833)~depressed on days 361, 537, and 725 on study; hematocrit
(3CT)~-depressed on days 2361, 5137, and 725 of sampling; mean
corpuscular hemoglobin (MCHB)elevated on days 361, 337, and 723
of sampling; mean corpuscular hemoglobin concentration (MCHC)=
elevated on day 174 of sampling; white blood cell count (WBC)-
elevated on days 174, 361, 537, and 725 of sampling:; neutrophils
(gpercent)~elevated on day 361 eof sampling; and lymphocytes-
depressed on day 361 of sampling. Changes in these parameters,
although only occasionally statistically significant, were also
observed in the mid-dose group females (Table 3). Comparable
changes between the control and the high-dose group were also
seen in females 2f the recovery group.

In males, the MCHC was statistically significantly higher
in the HDT compared to the control group on day 361 of sampling
{(with an apparent dose-related trend); the leukocvyte count was : =
statistically significantly lower than controls in the mid- and = % 7~
hizh=-dose groups on day 537 of sampling. CIther changes seen Jere T
nct considered treatment~related. In males of the recovery 3zrou:
hematology carameter values were comparatle for the most nart
cetween the 3CT and the control groups. Statistically signilicanc_-
lower values wera seen on day 537 for mean czorpuscular volume
(427) and on days 537 and 725 for MCHB. g -

Clinical Chemistry - A number ¢f clinical chemistry parametsarsz e
ere found to be statistically significantly different TCetween .
sated and control groups at different tize intervals in totna

xes. However, it appears that the only cnanges on clinical

emistry rarameters that could possitly ze attrituted to Sizazine . .
aatment were the depression of glucose levels in female rits at

12 time peints =% sampling (Table 43, 3L
0 seen With the recovery group females
sted excert on Zav 72%.
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. Tanhle 3
Effect of Simazine on Selected Hematology Parameters - Female Fats
‘Day Dose (ppm) ;
" of - Main Study Recovery
Parameser Test | ig 100 1000 Q .
RBC (x1J £6/Cwm).| 174 3.7 7.0 6.8
3.2) (0.3) (0.1)
361 3.2 6.1 | 5.4*%| 6.4
(2.1 9.1)] (2.2) |(Q.1)
837 3.8 | . 6.8 5.8*%*
. (2.1) :{0.2) {0.2)
725 3.6 5.6 5.0**
(0.1) (0.3) (0.3)
4GB (ga/4L) 361 14.2 ‘14.2 12.7**|14.3 : 13.3
(9.1) {0.2) (0.4) |(0.1)] :3.3)
337 14.6 14.7 | 13.2*=|14.8 1 13.3
. {0.2) (0.3) (0.2) |(0.2); (3.3}
725 13.5 12.7* 12,.3**
(0.2) [ {0.5) {(0.5)
HCT (%3 361 42.2 41.3 36.1**(32.6 38.2*~
(0.5) {3.93) (1.3) [(0.5); (0.3}
537 42.6 42.8 37.9**44.0 11.2"
: {0.5) {1.5) (0.9) (0.6} '
725 3.2 36.34* 34.3* :
A (0.7) {1.4) (1.5} i
ACHB (~micro -.-« 361, B S 23.3 23.7*
am) N (2.3) | ©3.3) | (9.4)
537 2..98 21.3 22.3*'1
(3.1) a2 (2.4) !
o 1. 725 2.0 2.3 24.86” ;
PPN R (0.3 843) (0.5) |
4CHC {3 cae: - 174 L3500 34.0 35.5* ¢
. 4' {(9.3) .| 9.3 (0.2) ;
s .o o3k )
wBC (%23l < i 361 . <.6 3.2 8.6% ! 6.7
23,8mmy o+ - {2.3) l.3) {J.90) ;(0.53
© 725 "4 10.2 14.0%=!
| (.. 1.3) (1.7)

lNumbezs in pacentheses dengte staszdard

AT .

*,**sgatistidally significantly diZferent from controls: p < 1.I%

s . 2,01, rescectively.

b
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Table 3 (cont'd) .
Effect of Simazine on Selected Hematology Parameters - Female Rats

Day T Dose (ppm) _
, ~of Main Study Recovery Srout
Jarameter Test 4] 10 1QQ 1000 0 - 10040
Blatelat 174 |865.2 1003.8] 947.8 |1140.4**
{x10E3/Cmm) (55.2)1](53.5)((43.3) |(40.1)

361 [871.7 888.2| 945.4 |1062.0*
, {41.6) [(35.3)1(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)1(85.7) |(46.1;

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

Lynghocytes (8) [ 361 | 78.7 --| 72.9| 69.5°| 61.9%*
(1.6) | (2.9)] 3.7) | (3.4

lyumbers in parentheses denote standard error.
* **gratistically significantly different from controls; p < 0.05 and
p < 0.01, respectiVély.

Also, alkaline phosphatase activity was elevated at all time
points measured reaching statistical significance on days 361 and
55 of sampling, in females of the recovery group (note: for the
recovery group only parameters of the control and high-dose group
were neasured). For the same dgroup {(recovery group, females) the
activities of SGOT and SGPT were also depressed slightly throughcut
the study.

Urinalysis = Most of the urinalysis parameters tfeasured were
found to te comparable in thé control and treated groups in both
sexes. Statistically significantly higher urine volume was
obtained 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 recovery zroup.

QOrgan Weights

a. Absolute Organ Weights -'A statist:cally significant
decrease in absolute organ weight was obserwed as
follows: Brain, high dose males at the 32-week
sacrifice; heart, high dose males at the terminal
sacrifice; and- liver, hijh dose females at zhe 32=-
waek sacrifice (Table 3). t
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Table 4
Effect of Simazine on Selected Clinical Chemistry Parameters
Day Dose (ppm)
of Males . Females
Parameter  |Test| 0 10 [ 100 1000 0 10 100 1000
Glucose (mg/dL)| 174 176.4 |179.3 [(176.7 144.3%*
(4.4)| (6.4)|(9.1) (4.7
361 143.9 [143.8 |140.4 {125.0%
(4.0)| (4.8} (5.0) [(4.9)
537 148.0 [147.9 |134.6 1271
_ g (9.0)|(4.2) |(5.5) {(4.2)
725|141.4 |130.2**(130.2 157.2 143.3 [131.7 |114.5* [118.3
(8.1) [(3.7) |[(6.3) {5.6) (7.4)](7.0) {(10.3) (4.2}
Cholestercl 537 108.7 (140.1 (154.9* (135.2
(mg/dL) 18.7) |(14.6)[(10.5) [(7.T)
Total Bilir. .| 361 0.38| 0.34 0.25**| 0.25**{ 0.46]| 0.S1] 0.35 |0.22%*
(mg/dL) (0.03)|(c.03) |{0.02) (0.02) |(0.07)|{0.11)| (0.03)|(0.02)
537| 0.44| 9.41 0.32 0.30 0.48| 0.36| 0.21*|0.28
(0.08) |(0.05) {(0.05) |(0.02) [(0.11)|(0.08)| (0.02)[(0.94)
Albumin 174 3.5 3.5 3.5 3.6*
{gm/4L) (0.04)| (0.04)| (0.05) | (0.04)
361| 3.6 3.6 3.8 3.9¢
(0.09)|(0.07) |(0.07) (0.04)
Globulin 174 2.4 2.4 2.5 |2.7*
{gm/dL} (0.1) [(0.1) | (9.1} i(o.:
361, 3.0 3.0 2.7 2.9 !
100.09)|(0.11) | 0.10) | (0.07)
3
.
Album./Globul. | 174! 1.9 1.8 1.8 :. <
|
725 1.4 ! .41 t.& ‘1.2
) |
| |
Zalcium 161 10.21| 3.99 -3.90%*!  3.95% ] ! ’
{mq/dL) (0.09) ] (3.08; 3.03) | {0.05) ' _
| ; i
Sodium (meq/L) 725 i i 142.5 [144.1 145.1 1437
| ! | (1.0), 1f6.5) 15.3) 1(3.3"

TNumbers ia parentheses denote standard error.
*,**Statistically sigymificantly different from controls;

respectively.
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p < ".0% and 3 < 2.0,
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Relative Crcan Weights = In male rats of the high-dose
group the reiative weight for brain, liver and testes

)

was statistically significantly higher than controls at

52 weeks and 104 weeks of sacrifice. in females, the

relative weignt of brain, heart, adrenal, kidney, liver,

and ovaries at the interim sacrifice (32 weeks) was

statistically significantly higher than controls in the
high-dose group. For kidneys, statistical significance

was also seen with the mid~dose group. Additicnally,
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 3).

Organ=-to~-Brain Weicht Ratios - Statistically -

significantiy lower organ-to-brain weight ratics
were ooserved 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 i
sacrifice (Tasle S5}. - o o




Table 35
£ffect of Simazine on Organ Weights

[
L9
~i
K
NN
\D

Dose (ppm)
[f] 10 QEllOO 1000
Organ . 52 ] 108 | 52 | 104 | 32 [ 10&a | 5z | 104
Weeksl |Weeks Weeks |Weeks | Weeks |Weeks Weeks |Weeks
Males : ' | Lt
Brain = Absolute (g) 2.29 | 2.31 2.30 2,16
I , {0.05)2 (0.03) (0.03) (2.03)
- % of Bodyweight| 0.32 0.3% 0.30 | 0.33 0.31 | 0.34 0.37" J.42°
(3.01) |(0.02)| (G.01)](0.01)| (2.01)|(0.01)| (0.02) {(J.01;
deart =~ Absolute () 2,18 2.15 2.08 1.8z
E (0.07) (0.08) (0.07) {0.0%;
-~ % of Brain 93.04 91.49 87.45 31l.13"
(3.02) (3.44) (2.55) (1.72)

Liver = % of Bodyweight 311 2.56 2.95 | 2.41 3.00 | 2.53 3.50" 3,07
- (0.14) |(0.13)|(0.08) |(0.12)[(0.07) [(0.10)| (0.11} |(0.C&.
Testes = % of Bodyweight| 0.74 0.67 0.64 | 0.61 0.66 | 0.54 0.86* | 0.86™
D . (0.03) {(0.05)](0.03) |{0.04)](0.04) [(0.03* 1(2.04) |(0.03; %"

va, .

. Females o B
Brain =~ % of Bodyweight{ 0.42 0.43 0.50 . D.64™
o £0.02) < - 1{0.03) (0.02) .(Q.OZ,) ’
Heart‘_ - % of Bodyweight| 0.24 0.30 :0.25 0.30 0.27 | 0,32 ‘0.33" J.37™
(0.01) ((0.02)|(0.01) [(0.02)|(0.01) |(0.01) | {J.01) (3.0z.
Adrenal - % of Bodyweight| 0.015 0.016 2.015 . 0.022%*
i (0.001) {0.001) (0.001) (0,001)

Kidney - % of odyweight| 0.54 - 0.65 | 0.58 | 0.65 | 0.63%| 0.68 |° 5.77% | 9.3
T - (2.02) [(0.05)[(9.03) |(0:34) [10.02) |(0.04)| (0.02) | (3.2

Livers = Absolute {3) | 15.1 - 15,94 | 13.43 12.42*

" = (0.84) |- (0.73) (0.76) (0.72)
Y - % of Brain 1741.4 759.4 © ]649.1 606.2*
S (34.8) (40.7) (32.7) (36.4)

4 - 30f Bodyweight| 3.08 | 2.32 | 3.17 | 2.35 | 3.18 | 2.54 | 3.81*% | 3.317 .
e - (0.10) [(0.11)[(9.13) |(0.11)[(0.12) [(0.12)| (3.11) [(3.07

Ey
svary !

[}
oo

ot Bodyweightl J.021 J.022 0.922 3.030™
_i10.901) (0.002) (0.303) (0.004)

T Y

liHterim sacrifice.

2Ndmbers in oarentheses dencte standard error.

* *»Seatistically significantly different from contrc’s; p < 3.05 and p < 2.31,
respectivaly.
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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), revealéed that the incidence of macroscopic lesions .in
the simazine treated groups was not statistically significantly
different from thac of the control groups in either sex. .Numerical
d1fferences in the incidence of gross lesions were seen in gome
ingtances, especially in the high~dose groups. and are repotted
in. Iable 6 Eor the record.

H;stopatholog1cal Lesions - Histopathological examination
revealed numerous nonneoplastic and neoplastic lesicns in many
tissues of male and female rats. .

Male Rats - Nonneoplastic Lesions - 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.

Neoplastic Lesions ~ Altaough not statistically significant,
the incidence of several neoplastic lesions in male rats was
numerically higher than controls mainly ia the high dose group-
Table 7 shows that these neoplastic lesions involved: adrenal-
cortical adenoma; kidney~adenoma and carcinoma; 11vet-adenoma and
carcinoma; and thyroid-C-cell adencma and carcinoma.

-~ Female Rars - Nonneoplastic Lesions =~ The incidence of_
nonﬁgoplastic lesions in female rats was statistically sign
highter in the high dose group compared to controls as follows
maminary gland-cystic glandular hyperplasia: lxver—hematopoxesxs,
and spleen-hematopoiesis (Table 8). Other anonneoplastic lesions
were.found to be only numerically higher than controls maznl"”

S 4qh ~dose group as shown -1 Table 3.

Neoplastic Lesions =:-The =<necidence of nammary gland carﬁlnomao
in f male rats was found to be statistically significantly hzgher
thaa-"controls in the mig- and sigh=-dose groups as shown in “able 3
The.inhcidence of mammary gland fibroadenomas was also statlsgxgall;
sighificantly higher than controls in the :igh~dose group. Mammar
gland: adenomas were only numerically figher than controls in the
low= and nigh-~dose groups. . Thae incidence of pituitary adenomas

was .extremely high in all groups incliuding controls (Table 8).f
Pituitary carciaomas were of higher incidetdce in zze low- and-
hnigh-dose groups compared £o coantrols. Al:rouqh the xncxdence 24
xidne€y tubular adenomas was. only 2/70 in the high-dose group (and
0/70, in the other groups), because of its rarity ia Sprague- Dawlev
rats this tumor appears ia Table 3 for the record. P

7




Table 6

Summary of Macroscopical Observations

Emal e

I

Dose (

)

v Males ﬁm “Females
.‘ﬁacros;cbnical Cbservation 0 10 100 T1I000 0 10 1300
vain Studv (104 Weeks)

Kidney = distended 2770t 2770 | os70f 3770 | 2770 3/70) 2/70| 9770

Qvary” = cyst 2/70| 2/70| 2778 4/70

Pituitary - enlarged 23/70 126/70 {29/70[20/70)| [52/70|48/7G|47/70|62/70

Postappendage -~ tissue 5/70| 1/70| 2/70(|12/70
mass

skin (chest and thorax) - 1770 | 1/70 | 3/70| 7/70|{14/70|18/70( 3/70/40/70
tissue mass : _

Skin (inguinal) - tissue 23/70122/70|22/7Q437/10
ms' e e

Sple,en:«shenlatged 2/70| 2/70| 1410} 3/70.

Interim’ Sacrifice (52 Weeks) - p .

Pituitary - enlarged 1/10| 3/10 3/10 4/10

skin (ipguinal) - tissue : 0/10{ 0/10 1/,._%0 4/1%

RecoVei"Y’-"Gmug (104 Weeks) &

Skin (chest and thorax) - 1/10 - 5/10
tissue mass

INurbeX “Gf rats with specified observation/tctal number of tissues examined. '




Tatle 7

Summary of Hdistopathological Lesions - Male Rats

= Dose (ppm) I
Bisfspathological Observationl 0 10 100 . 100G
Neoplastic Lesions 1

Adq_hal - csortical adenoma 0/692 0/70 1/69h -
Xiinsy = Adenoma 0/70 a/70 a/70 1/73
- Carcinoma (primary) 2/70 0/70 0/70: . 2775
Liver - depatocellular adenoma. ~1/70 1/70 0/707 " 3/73
' = Hepatocarcinoma 0/70 2/70 4/79 3/73
- Combined adenoma and/or 1/70 3/70 4/70 6/7%
carcinoma
C=-cell adenoma 2/70 7/69
C-cell carcinoma -2/70 1/69
Combined adenoma and/or 4/70 8/69
carcinoma
tary - Adenoma . 42/69 47/70
Nonnecoplastic Lesions
Adr 1 - Cortical hypertrophy/ 7/69 4/70
cystic degeneration
- Focal cortical 2/69 2/70
‘ hyperplasia
Livéz - dyperplasia 2/7¢ | o0/70
21 éary - Hyperplasia 12/69'/ 14/70
ski%% Chronic lymphocytic 1/70 0/68
’ inflammation ’
: - Tocal interstitial 5./70 2770
c¢ell hyperplasia
- Tocal interstitial 7/70 3/83

cell hvperplasia

Mars
1ngsided).
Nugeer of rats with specified
2xadined.

tudy only (interim sacrifice and recovery groups

scservation/total number
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Table 3
Summary of Histopathological Lesiong - Female Rats

A } Cose (ppm
Histo athological .Observationsl 0 10 100 T L1000

“N@oplastic Lesions

adenoma 2/702| /70 1/70 & 5/79

7= Carcinoma 14/70 | 13/70 | 13/70* | 35/70%**

" = Fibroadenoma 22770 | 27/70 i3/70 40 /70 %=

2ituitacy - Adenoma 62/70 | 37/70 | 53/70 57/79
#vic. = Carcinoma 1/70 | . 3/70 3/70 6/70
Xidney - Adenoma (tubular) 0/70 3/70 w10 | 2/70

Nonneoplastic Lesions

tammary.- Cystic glandular 51/70 | 33/70 | 33/70 | 83/70*~*
. hyperplasia
2itul :y - Hyperplasia S 2/70 | 5/70 /69 2/70
zidnéy < Hydronephrosis® ' 3/70 | 3/70 1/70 6/50
% Epithelial nyperplasia o/70 | 9s70 | /70 | 3779 5
. pelvic . L g
idrenal®~ Focal medul. “yperplasia| 0/70 | 4770 | 3770
;5vefﬁé§3amatopoiesis . . | 9z70 |- 1770 /70
ipledfiid Hematopoiesis . . . 3770 17 1770 /70
Thyrdig™~ Focal interstitial . . a/70 /70 /70 1:
I cell hyperplasia , i
iﬁaii?,l dv onlv {interim sacrifice and recovery grougs not jﬁciuded . . -
-Nunbgpgp £ rats <ith speécified observation/total number of t:ssues - . -

ndicates sighificance at p < 3.0%5, p < 0.01, 2nd p { 3.3,
grospectively. :



U1scussion:

The present stuidy has investigated the chronic toxicity and
oncogenic potential 2f simazine in nale and female 3prague~Dawley
rats. The selection of the dose levels used in this study (10,

100. and 1000 gpm) was based on the results of a 30-day feeding
study’ in rats wherecy the dose levels of 2000 and 4900 ppm resulted
in-significant body weight depressisn (20-40% compared to controls)
Jhxle the low dose 2I 200 prm was established as the NOEL {personal
ﬂom unlvatxon 4ith Yr, Lom Parshley of Ciba-Geigy).

Analytical data presented by the authors indicate that:
nazxne concentratL”ns i1 the diet were approximately the same

as target concentrations (of 10, 109, or 1000 pgm); the test

article was hcomogenecusly distributed in the diet (for all dose

levels); and the test article was stable in the diet for at least

40-days for the mid= and high~dose lievels and 21 days for the low-

dose level,

The clinical sizns were approximately of egual incidence
between the control and the simazine-treated groups. The ocgasional
high2r incidence of some clinical signs that was seen with the HdDT
w4as: not considered ts De treatment-~related due to the lack of dose-
resgonse and/or the Zact that this higher incidence did not persist
throughout the study. Female animals of the high~dose group had
a higher incidence o- palpable masses, reflecting the nigher
incidence of tumors Zsund in tiris group, as gompared to contrels,

Mortality data sresented here indicate that mortality rates
fMale rats were vary high in all groups (control and trédted)
the MDT and #DT zresulting in a-xghtly h1gher mortality-than
ontrol group. Yortality rates in male rats were reporfed to

ne sliqghtly lcwer than controls for the ADT and HDT. Further
atatlsrxcal analy51s 2f the mortality rates in both sexes {gonductad
. Nelson, Science Analysis and Coocrdination Branch, Jealtw

s Division) has shown that in Zemale rats .ortality was
tically signifizardtly nigher in the mid=- and high~dcse grslgs
atatls::-ally?'1gn1f1cant ch*eaSLng tren 1n nale fats,

b

:ed £c tneé concrsl ar Sup wlth E :tat.;tf,a;-: =lgn1L1vant "
asing trand as 'snow selow. o - e

»

7 T Wortali:zv.

Jose ] “Male Female - ;
: s — - i
e : L 2IA80TF 59) 3373077 456 "
T o 2771 .58 2T/70 87 . ®
| 10¢C L2370 .39 S3/7L7 (75
1308 boIapToTe 10 ST/TLTT 130 .
r‘» ¥ EY
., Zenotes cercdnc.
N 32 i ance 3 zrend zenotad at contrel.
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These findings might suggest a sex-~related difference in
susceptibility to the test article pc:sibly resulting from the
higher incidence of life-threatening tumors in female than in
male rats.

" 'Mean body weights and mean body weignt gains for male and :
famale rats of the high-dose groups, were statistically signi-
Elca tly lower than controls throughout the study. Terminal mean
dy-weights were 22 and 23 percent lower than controls in males
and- Eemales of the 3DT, respectively, whils mean body weight
gains (at study termination) were depressed by 27 and 28 percent
in hales and Zemales, respectively. In females of the MDT there
was a 17 percent decrease in mean body weights and 3 percent
body” welght gain decrement at study termination. No effect .
was seen in males of the MDT. However, accordlng to the authors,,
female animals received 28-38 perceént higher 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 gcins correlated with the
statiistically significantly lower food consumption for male and
female rats of the ADT 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 tg.fre
unpa?atabxlztj of the test”article in the diet. However, a closer
look at food consumtion= grams of food consumed per kg body we1ght-
indic¢ated that food intake for male and female rats of the HUT
was significantly higher than the other grsups, ranging from
‘“percent (at day 38) to 25 percent (at day 728) for males
om 17 percent (at day 38) to 35 perﬂent (at day 728) €

rery low compated to the other groups.

ﬁematologv data indicate that treatment of female rats with
ine at 1000 ppm results in anemic anizals as indicated b
Mmultanecus statistically sicgnificant decrease in 33C, HGE,
HCT at different time points of sampling., We regquest, however,
idhe authors srovide the Agency with the approorxate bone: v
w'deterainaticns \4ye1010/Erytﬂroxd,:sc’o) Sor further
3 ion of this e2flect (see Appendix 2. Other parameters:” .
chat appeared zo oe a:fected by the nigh dose of -he test art cle
;ncluaed the statistically significanc increase in WaC, MCHC
nE, 4nd plactalets and neucrophils, indicating in general an. -
aonornal state in these animals. ﬂo'na]cr changes 1a these
ﬂarametara cetwveen the trsatsd and ccnercl roups weres cCeportd
: Pe rats,

,rﬂ,f

it

m the zlinical chemistry "aranefer ..measurad only the !
8s seen in zlucose values in zhe :emaLes 2f tne 30T appeared
‘rreatmenc-relatad, The lLower zlucose values, nowever, might
indirsc:t resulit of Jdepressed cody weights :n this groun,
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of major toxicological significance since changes in organ weizats,
in ‘general, were not associated w#ith Soncomitant clinical chemistry -
chdnges and/or chanc¢es in pathological l2sions -{macroscopic anisor
microscopic) in the same organs whicn could explain these organ RS
seight changes. } .

following coints can made conserning the concogenic
of simazine in male and female Sprague=-Dawley rats:

“emale Rats

a. Mammarv Sland - In Zemale rats of the main study :i-2re -
- was a statistically sign:iificant increase in the N
incidence of mammary carcinomas in the nid- and nign- .
v Jdose Jroups compared to controls. A statisticalls =
significantly higher iancidence of fibroadenomas was o
seen in the nigh~dose grcoup. When the incidence 3 .
these "=2sions was calculated separately for femals -
animals that died {or sacrificed moribund) or ani-als

that survived to terminal sacrifice, the followin: S
incidence of mammarv tumcrs was. seen.

- Dcse {(ppm)
Lesion Q 10 1 100 1C-. ‘
'mA.f.“ - : . ) ,4;»;4: ol
Sarfyfeaths {(prior .o Adenoma- /46l 3/47{ 1/53 S e
rarminal sacrifice; | Carcincma 2i/46 L 3/47[12/53 ‘
| Tibroadenoma 1i/46 117,47111/53 (28,3:%*
Adenoma 3/24 1/231 4/17 1722 o e
| Carcinona ) +/24 /23y 7/17 T/.e*
| Fibroadenoma /24 110/23| 3/17 |l2/.:7 SR
i 1 .
acidenca ' idenoma 1790 47001770 V3,
©oZarcinera PN IS S W A R IR ARt IR I S
' Fipbroacdenoma 1770 127.70113/70 140,7I%*
¥ ininals J.:zn ospeciiiac Qosarvaricn,uloil nuncer of
2xaminec.
Zndicates signrificance it 2 2.3%, 2 0 5001, and , S
2 7 3.3CL, raspectivelv. ) : e
As =he stacistical 2nal arrrad out DV the auIt-Irs3
Icr o1z S.mcT3 ln ind Zzmals FAts sa2ra2 :
iern ad & 1n3zcecu: lurTaer sTaci3tisali
273y cne ~ator r3 liscsd in Tamies T
aind 3, +as conduct2I v L delscn, 3taciscician oo
jciarcs ipalvsis ana Tocw ci2n Francn, F2a.In
“ ZiZaccs Divisian.  fata 2 nt2d 1 2L z3aclces
. selsw 3ra zne somoinad o incrdenta Izom o Lne )
T >l-week intzarina sacrilice tne lJa=-week studyv.
o The2 Lac.lzencs2 I warmary £3 in Z2mala Tacs L3
mragamT el 0 22 Islloytinz claz, o - &
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Zimazine 3prague=-Zawley Rat 3tudy--Tamale “ammary land Tumor
Rates+ and Peto Prevalence Test Results

»

[y

Zose {ppm) J.330 13.340 1292.290 12235008

Tisroadenona 23739 20,73a 11/71
{26) (253} {13y
= = 3.263%9 p = .392 = J.177 o= .12
Jarcincra ‘ 25/39 13733 22730 32078
(13 (13 r {27) 3l

< G.3001*~ p = J.474C £ = J.J392* < S.ln

R
K¢
Ne;

noma .
cinoma 33/39 33/33 31,73 32, 7=
{34) (41) )

Woia
"o

< 5.70C1** o = 1.4064

k®]
i
w
.
[
[N
[ 8]
(¥e]
”
s
.
N

“w

a first adenoma zbserved at 438 weeks in Zsse 10 zpm and the Zfirzzt
fioroadenoma zoserved at 52 Weeks in dcse 1), and 1908 gpm.

+

-“r
= First carcinora goserved at 43 weexs in dose 139 ppm.

‘lumber of tumcr-cearing animals/Number :f unimals at risk
{excluding an:i-=als that died befores the svservation of the first
Tumor or animalis not examined).

. Percent

3iznificance 2¢ trend dencted at Izntrol., Sizniil Z
> : Sl e 2

cair=~wWise Icmgcarison <1th control Ienoted it Zcse

* Zenotes = ° 3.33 and ** denctes - < .31

Trez2 zraesults ndicataa that tner:-4as 3 o3ratlscics
s1:nriicant lose-related trsnz 'n nammary carsinoma
anc .n zcmzined adenowas ancd tarcincmas, The ncid
2% cammavy Tarcinomas ~as stat:istically significanc
incr2ased :n the 11d~ and nizn-~dose rougs comparec
ccontzols: also the incidence I comcined adenomas z
TATILNNTAS 4as Tignificantl s ~i1in=2r 1n nrne HDT comg
©T onTYols.  “ammary I3IrcinsTas Lo Ine Ttaln 3fucy -
' ex sacriilce; 2Jntriguzec, 3CTIriIing s one
'3, 0 %nne :ncreaased mertality 1 the nign-dc
=a.s 223 zz=m . . ~iznar aciienge I
45 ~4AasS 2130 32en 1n in@ ra2ccvary szudy L3l
W1zl L300 zoT Isilzeed 37 DL seexks of 2
+7.3, I2r =wne zontril oand , T2scectiv=. ..
sag3 the LacLisance I o MvoarTlastlc tnances
: 3ndular z2lasli 1o o2 tammary Tlars
[ S nTlvotiIn Itan tcnoIotos

4




in the H0T. This finding corroborates the acserved
Aizh incidence 2f tumers in the HDT,

anderstood that the hizher tumcr incidence
iirectly with 3 higher incidence of hyperplastic 2nzng

. 2ituitarv Sland - In

higher than controls in the 3CT.

famale rats the

It is

jener

a’lly

narre‘La':‘

incidence »f
pituitary (pars dista.:s) carcinoma ~as found to

The authors rep

that this incidence was statistically signifizant
4hen the Peto life tacie methed of :ﬂaljSlS ~as usE2.
to De extreme
niih in all jrcupcs dut the authors reported z‘ac

The incidence of adencmas was Zound

incidence in the mid

tically significantly increased wnen Peto’
was used for anzlysis "«hen contrizuticn to deatn

congidered).

3nd hijh-dose 3rours aaa staz

1

4

TRy

1. -

-

I
'~m

[

nar- f\f-

as s5nhgwn

L

Tirther statistical analysis 2f thess
tumors (total tumor analysis) indicated,

1
w

22

below, that the incideace of comoined adenomas/carzinc-
mas i1n the mid= and hizh~dose :rougs was stat:istical’ly
significantly nigher =nan controls with a sign:ificz-:
dose-related trend.
Simazine 3prague-Sawley Rat Study=--Temale Pituitary Sland Tumcr
Rates+, Tatal Tumcr aAnalysis and Seneralized X,W Test Resul:zs
Tcse {(zzm) 0.200 10,022 203.3350 1I3CLI0G
yZenoma 73/39 37/32 33,773 Tl/TE
{32.3) (71.2» {31.3) ~T.I
T = 3.0833FF 0 ooz L3344 S o= olalItgt o= L. v
Czrzincra 2,73 3,2l B e -3l
g - . :
-t e Sl .~ -~ - =
o= 5.201.37~ > 0= l,li%1 - = L.4543 o= LL..IlT
Lis2noma
Tzrrzinc-sa Ti,33 53,77 =TT
3. 3.3 PI
2= 1.l8l5T o= i3 s o= l.IsLt o=l SR
- iumpear I Tumcr Cearing an."als,sliLmcer SIoanimEln: 3t oU3< 2XToLotc
znimals tct 2xamined}.
Tercsant
2 Tirst :denscaa 2cserves 3t ST Jee<: L 3cse Ll
2 T.r3: zartiagcma scsarved an T2 wes<s ' xgse 110D sgm,
itae 3_;n:F1:3nce 32 tr2ng enorsI 3t Iontrol.  IigniiozmsE ol
TElC-4l32 ICWMITArIl30N .17 CSNITO. fenctaT it Lese i,
T oIzanctas ¢ T2 oand YT ozenctnas o DI



The authors regcrted that -hese tumors (adenomas and
carcinomas) <ere considered to be fatal "ty virtue
of cheir size and compression of the midecrain," and
thus contricuted to the decreased survivacility of

the mid= and hign=-dose srcup females. Altnough these

tumors (adenomas/zarcinomas) were of approximately
the same numerical incidence in all Jroups (treatecd

and control) examinaticn of the Xaplan=Meier survival

curves (constructed by I.J. velson, Statistician,
SACS3/HED) indicatas that tne osnset o0f these tumors
is 4 to 13 weeks 2arlier in the mid~ and aigh-dose

Jroups as compared to the control and low Zose jroucs.

Ffor further evaluation of these tumor data the authsrs

are requested to provide the agency with historical
contrnl data as shown in Appendix 3. Furthermore,
the authors should provide the Agency with the result
of the immungcytcschemical staining of the pituitary
for identificaticn of zrolactin (see Appendix 3).

c.” Kidney - 3ased on Peto's time~adjusted trend analysis
the incidence of kidnevy tutular adenoma in female
rats of the high~dose- ;roup was statistically
significantly hizner than controls. Additional
analysis of these data [see ocelow) indicated that

there was a statistically significant dose~related
trend for the inc:idence of this tumor. This tumor
is considered to ze very rare with a spontanecus

crague-Dawley Rat
1

3 tudy~--Female Xidney Tubule Tumor Zat=z
ran=-irm 's

s\-u
tage Trend Test and cxact Test Reszults

Zcse zzmi J.300 22.500 230.346 MEIIV IRV

LiencTs /T
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Simazine Sprague-Dawley Rat
Cochran=armitage Trend Test

incidence of ) to 1 percent in this strain of rats,

as

compared to 3.8 percent incidence in the high-dose jJroug

in this study.

major biolagical significance.
regquested to provide the Agency with historical control

data for this tumor,

Male Rats

as shown in Appendix 3.

This finding does not appear to ve of
The sponsor is however

a. Liver - In male rats the incidence of hepatocellular

adenomas or carcinomas was very low in all treated

and contral groups

(3-5%).

As shown in the table

below, the incidence of combined adenomas and cac-
cinomas was statistically significantly higher in
the high dose group compared to controls possibly
suggesting oncogenic potential of simazine to male

rats.

Study-~Male Liver Tumor Rates+,
and Fisher's gxact Test Results

100,000

Dose (ppm) 7.000 10.000 1000.300
Adenoma 1/38 2/79 2/80 3/390
(1.1) (2.5) {(0.0) (3.3)
p = 0.0824 p = 0.45%4 p = 0.3233 3 = .27
Zarcinoma 0/38 2/79 4/80b 3/30
(0.0) (2.3) (5.9) 3.3
o = 0.21 o = 1.2223 o= 0.3494% s o= L1
ddenoma . :
Zarcincwma 1/88 +/79 +/30 SR
(1.1 (5.1 {5.9) (7.2
o = 0,3643 > = J3.1519 5 = 0,.334 o= l.L443
irirsc idencma observed at 32 Jeeks in dose 10 zpm,
"Tirst carcinoma sbserved at 39 weexs in Jdose 10J ppm.
-umcer of tumor-bearing animals/Numper of animalis at r: xcluzing
srninals that died before weeks 2r animals nct examin
icte: Zignificance of trend Jenctad at Zontrol. SigniiZ ce 3%
cair-wise compariscn with control denoted at 3Jose 21,

.

zenoctes D < J.

ayperzlastic
too
M-

L2770)
2, Taple

and ** denotes p < 3,01

changas, 1Cwe
and aonex.sc

-
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b. Thyvroid = Although the incidence of combined thyroid
C-ce adenomas and carcinomas was numerically higner
in all treated groups as compared to controls, as
shown below there was no significant dose-related
trend or statistical significance between treated
and control groups. he incidence of hyperplastic
changes was comparable to the incidence of tumors
for each group.

3imazine Sprague~Dawley Rat Study=--3ale Thyroid C-cell Tumor Rates+,
and Peto Prevalence Test Results

Dose (ppm) 0.300 10.000 100,000 1030.000
Adenoma 2/52 7/523 5/51 3/53
(1) (13) (10) <12)
p = 1.3355 p = 0.0606 p = 0.1082 p = 0,087
Carcinoma 2/34 1731 1/36 37450
(8) (3) (3) (7)
o = 3,1762 .p = 0,1082 p = 0.2881~ p = 0.418%
iddenoma ) ) .
Zarcinoma o 1/52 8/52 §/51 3/53
. (8) {137 (12) “ie)
o = J.1924 p = 3.1965 p = 0.2261 p = 0.133¢%
irirst adenoma zoserved at 32 weeks in Jdose 130 ppm.
3T irst carcinoma observed at 102 weexs in dcse 1330 zcm.
-Number of tumor-bearing animals/Numper of znimals at risk “2xcluliag
inimals tha: died cefcre =he ocbservation 92 the first zumcr or

animals not axamined).

{) Percent

wote: 3ignificance 3f trend denoted at Control. Significance :f
ocair-«.se comparison with control deroted at Zose level.
* denctes p < 3.95 and ** denotes p < 03.01

=, Xidney = is shown Selow 1 very low incidence of
- .tucular adenomas and carcinomas wvas seen in malse
..zats. .-3 3tatisticallyv significant dose-ra2lated
trend was Jdoserved for :the inc:dence 3f sfarzincmas
1s well as the incidencs of comcined adenomas: and
zagrcinomas. A3 in female rats, the very low lncidenc
2f =zhis rare tumor in nale rats Joes not agpear =0
se £ Ti10ilogical signiiizance.

U

t
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Simazine Sprague=Cawley Rat Study--Male Xidney Tubule Tumor Rates+
and Peto Prevalence Test Results

Cose (ppnm) - 2.300 - 10,000 100.000 1000.300
Adenoma 2/51 J/46 3/43: i/573 '
{(2) Q) (0) (2)
2= 1.,0543 o = 1.0000 o = 1.0000 p = 3.3278%
Carcinoma 1/66 3/62 0/64 2/63¢
(2) (0) (0) (3}
5 = 5.3332% 5 = 0.1660 p = 0.1821 p = 3.2091
Adenoma . T
Carcinoma 1/66 0/62 N/64 3/65
12). (0) (0) (3)
5 = 3.0056** 5 = 0.1410 o= 0.1721 o = 0..087

arirst adencma ocbserved at 32 weeks in dose 1000 ppm.

SThe p values for adenomas were calculated using the Cochran=-
Armitage Trend Test and Fisher's Exact Test, since the Peto
Prevalence wethcd collapsed to one interval.

CFirst carcinoma coserved at 78 Weeks in dose 1900 prm. X
~Number of ::imcr-czesaring animals/Number 22 animals at risk {excluding’ e
animals <hzt Ziel cefcre the observation of the Iirsc tumer or - i
animals not exam:nsay, : . .

.} Percent

ote: Signiiiczancs f =rend denotad at Zontrol. 3:iznifizance :I :
pair-<ise ccmpar:i:son sith control Jenoted act Zose level. H
* denctes :z ¢ J.J5 and ** denotes 3 < J.91 i
!
) i
3ased >0 ¢ Isrerenticned evaluaticn 2 tne Zata se toncl:ze '%
zhat 3imazine Tecnnical :s sncogenic in Zemale 3prague-Dawlev Tats ;
inducing the ZIgzmation of mammary jland carcinomas., 3imazine
Tachnical 2.30 zocears,-o increase zne iaducticn 3f Liver tumors ia
nale rats. e -aus consider tals chemical a candidate for Zeer
Review. . «*
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Conclusions:
The LEL for the chronic toxicdity of 3imazine Technical in
Sprague-Dawley rats was found to be-100.ppm (5.3 mg/kg/day)’ for
females (depression of body weight zains and depression of valuss
for the hematology parameters, RBC, 4GB and HCT). In males the
LEL was found to ce 1000 ppm (45,3 *q/kg/day) based on depressica
of ‘body weight gains. The NCEL'was .0 pem (0.5 mg/kg/day;) for
females and 109 ppm (4.2 mg/kg/day) Zor males.

Simazine Technical was Zound ts be oncogenic in female
Sprague-lawley rats inducinj mammarv’tumors “at dose levels of
100 ppm (S.3 mg/kgs/day) and 1000 cpm (63.1 mg/kg/dav).

In male rats Simazine appears :o induce the formation cf
liver tumors at the dose level of 1290 pegm (45.8 mg/kg/dav).
©Of -390 pem ( g/day

Classification: Core-¥inimum




APPEXTIX A

STATISTICAL EVALUATION:

Body Weight Food and Water Consumptioa, Clinical Laboratory and
Organ Weight Data: All oumerical data that verg geaerated in the course
of the study vere stored in the Beckman TOXSYS™ data base ig the IBM
maiaframe computer aad maiatained by Research Computing Services in the
SEF. quividu‘l anizal daca reports were generated by programs in the -
Beckman TOXSYS™ systeam or programs developed by Rasearch Computing Ser-
vices. Statistical analyses vere performed separately for each sex usiag
the Statistical Analysis System (SAS) Version 5 and SUGI Supplemeatal
Library, 1983 Edition on the IBM mainframe computer.

Tests for outliers and Bartlatt's test for homogeneity of variances
were performed to check deviations from the normal theory madel. If the
model assumptions were wet, Dunnett's tests were performed to compare
each of the treated groups versus the control. If significaat model de-~
viations were detected (either outliers were present or heterogenous
viriances vere evident), supplemental asalyses, iancludiag the use of ap-
propriate data trausformatious, soaparametric tests or other sultiple
comparison procedures without assuming equal variances, were performed
as needed. Descriptioas of specific methods employed and additionsl
references were added in the summary tables when supplemencal’agalyses
vere performad. Nooparametric tests based on ranks vere coaducted oz
paramaterzs that were kpows not to be normally distributed. A .detailed

description of the statistical sethodology used ia this study is pre-

sented in Sectionm 6. o
Pathology: All microscopic data were recorded by the pathologist or ..
designee iato the NO3 Pathology Data system in the Ardsley IEM asinfrase -
computer. The data were tabulated by the appropriate pathology data sysctems
and if sample sizes vere adequate, these deta vere analyzed separately for
each sex by Fisher's exact teasts. Incideaces of lesions and their stati- .

“stical siganificance were taken from each of the NO3-generated printouts

(stored in the Archives of Toxicology/Pathology in the SEF building) azd

summsrized ia Appendix 9.5.1. Ia additioa, tumor incideaces vere analyzed.
by a tise adjusted snslysis based on Peto's imethod. A detailed’description
of the statistical wechodology used in this study can be found' in

Section 9.6. :

_Mortality: The daTs on test vere regarded as ceasoring ctimes fo¢ - . .
aaimsld sacrificed on :chedule and as true death times for aaimals thac -
died ar were sacrificed soribund. The survival distributios fo¥ sach~: .
group a2d each sex vas determined using Xaplan-Meier estimates. MNegparsz— oy
setric rank tests: Mantel-Cox logrank test for equality and testifor - :
linear trend were performed separately for each sex to test fof differ- i I

. ences between the survival curves of the trestment groups. If gignif:-

cant differeances vere found, follow-up pairwise comparisons Saged on e
these procedures wvere then performed to compare each treszed grup ves- B e -
sus the contrel. A detailed description of the statistical m}ﬁa‘ogﬁol.cfgry . N

usad in this study is given in Sectionm 9.2. -y Twes .




APPENDIX B

v"ddditional data are requested from the sponsor as follows: . .

‘. l. Historical control data. Data obtained from Sprague-
7+ Dawley rats for the last five (5) years at Ciba-3eigy
i Lavoratories (Summit, New Jersey) as follows:

Mammary gland - adenomas, carcinomas and Eibro- .
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. .

BahétharrOW determinations for establishing the Hyeibid/ ' L) -
Ervthroid ratio in all dose groups, males and females.

Provide justification for the selection of the dose’: -
levels used in this study.

U)
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'SIUDY TYPE:One

DATA EVALUATION REPORT A

s J +

.i ~a

Year Chronlc Feedlnq(83 1)/Dog/$1maz1ne/862001

s . TOX. CHEM. No.: 740" '
‘MBID No.:  406144-02. -
TEST MATERIAL: Simazine, tech.
SZNONYMS: -Chlcroo4 6~bisethylamine~s~-triazine.
= ~NH~ (CH,CH5)
s :C : Cl-C/o \

\N /-NH~(cazcx3)
SPONSOR: Agrioultural Division, Ciba-Geigy Corp.,

P.0. Box 18300, Greensboro, NC 27419.

ﬁagzaggu__g;L;;_: Pharmaceutlcal Div., Ciba-Geigy Corp.,
556 Mcrris Ave., Summxt NJ 07%01.

STUDY NO.: A7/17 (MIN 862001), Tox1cology/?athalcgy
e Repor No. 87122. .

SLmaane Technlcal A SZ-Week Oral Feed*nq
Study -in Dogs. o v

G ¢C McCormlck and J D Green.
March 28 1988.

Minimum.

CaNCLgSLONS TO&lClt{ was demonstrated .at the HDT in ma¢es by
dgcrements in body weight gain, variable but *eversxble

deécrements in red blcod cell counts, hemoglc311 concentration,
heaatocr“t and statistically sxgnlflcant increases in glatelet
cuunts. Similar _ox1c¢t? Was demonstfatad at the HDT ii females

vV statistically significant larger decrements in body we*ght
gain, and at the MDT and HDT by decrements in the red Elocd cell
caunts, hemoglobin ccncentratlon, and hematocrit. Slight nomiral
increases occurred in. qlatalet counts~*n HDT females. Decrement
in:body weight gain ccgurred in one female at the MDT. This
Qeﬁrement was considered to be compound related, although no

cther effects were noctad in this anlmal The efficiency. of Zcc
utilization was: apparently decreased in females at the HBT. In
males at the HDT the adbsolute organ wslght and organ/brain .
weight, and orqaﬁ/bodywelaht ratios were apparently increased for -~
the adrenals (130%), <1dn9ys (111%), liver (108%), and de reased

-

+ !
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One Year Chronic Feeding/Dog/Simazine/862001.

ln the spleen (69%)and thyroid/parathyroid (60%), In
females at the HDT adrenals(129%), liver ’l04%), anad
thyroid/parathyroid (114%) weights may have been xncreased. These
sapd other organ weight effects wera not reported to be C o
'a_companled by any ‘lndtngs at hlstoloqlcal examinaticn, and
thus, they may have been inci dental to tke study. The study
‘reported tha- the NOEL for the study was 20 ppm. :

4 ,. i FY By . o
fose levels administered by gavaqa were-0, 20, 100, and 1250 op: -
er 0, 0.68, 2.4, and 43 mg/kg/day for males, respectively, and :,
0576, 3.6, and 45 mg/kg/day for females, respectively.

NQEL: 20 ppnm or 0.76 mg/kg/day for females (LDT).
LEL: 100 pp= or 3.5 mg/kg/day for decreased bcdy wezght gain,
‘and decreases in RBC, HGB, HCT, and a noéminal increase in
platelet counts in females. At 45 mg/kg//cay in females dec*eases
occurred in body weight gain, and in RBC, HGB, and HCT. At 43
mng/kg/day in males decrements in body weight gain, and variable
but raversibie decrements in RBC, HGB,. and HCT, and increases i=
platelet counts.

meound: Simazine technical, . Descert¢on white, powder.

Batch No. FL 3840983. Purity: NOT SPECIFIED, but the cturity was
desxgnated as 97. :% for the same batch.3840988 in a Suﬂﬁluﬁ&d

P . '.;’!'l i
: Spec1es. DoG, SCraln. aeagle, Age: SN
Approxlmatelv 6 months, Weight: Males = 7.3-9.1 kg, females =
6.5-8.2 kg, Scurce: NOT SPECIFIED. Acclimatization period - 7
jggks. . RS S

Environmental: Temperature - 49 *+ Sc:. Humidicy -
£io light:3ark = 12:12. . -~ - v
, . ; P

STUDY 2ESIGN: C

27 Anima si
qzoups.
5& *
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One Year Chronic Feeﬁzng/Dog/Sxmaz1ne/862001.

B ';L, <, .

Dose in Mean Main study Clinical study
Test diet daily dose 12 mor:hs Pre-dose, wk 13,
.Group ppm ma/xa/day. wk 26, and wk 52
. Male Female Male Female . Male Female
Conz. B 0 0.0 c.0 -~ 4 - 4. 4
Low (1LDT) 20 ©0.68 0.786 4 4 4
Mid (MDT) 100 32.41 3.64 4 4 4
- High(HMDT) - 1250 42.9 44.9 4 e 4

.2....Diet preparation - diet was prepared weekly, and stored at
“ah unspecified temperature. Samples of treated food were - -
analyzed for stability at room temperature over a 40 day period,
and concentration at a predetermined freguency specified by
statistical design which indicated that analysis should be
conducted on 13 of the 52 diet preparaticns. Diets prepared.on
weeks 2, 4, 11, 12, 20, 23, 25, 25, 29, 34, %2, 43, and 49 were
“analyzed at each dose level. - ’

3&5&2&& - Stability at 40 days was within 3% of the anth
‘#8ficentration. The concentration of the Test material in the “feed
yas. within 7% of the nominal-at all dose levels. Homogeneity was
‘Within 2% of nominal. Thus, the stability , concentrations, and
hgmoqenelty of the test material in the feed was sat;sfactcry

3@- Animals receive food, Certified Pur-"a Canlne Diet #Sﬁ

water ad libitum.

4. Staristics - The following procedures were utilized Ln
andlyzing the numerical data: Beckman TOXSYS data base.
. Quality assurance was saned *y Geor~e C McCormick,
ecto* on April 55,1988, and James D Green, The Dlrectof )
garch on April 4, 1988, and Lynn R Mixo,
ulabo*" Cempliance, on March 1, 1988.

- ¢ox-c1ty - Cachexia was cbserved in 1 high dosewm@le

“:gm wee<s L4 hrough 20, and 1n > high jose female brom W&@ﬁ 14 e

at-onsn LD cccurred in fecal c¢h anqes (:; rrhea, dlscolOta on,
gresence of blood, few, mucoid, and soft., and infrequent




One Year Chronic Feeding/Dog/Simazine/862001.

ﬁb “alxty (Survival) - No unscheduled death occurred during the = -
study period.

2. Speci dies - Included in the physical examination on |

st dy weeks 14, 26, 40, and 32 were the recording of abriormal-
harges/exudates from pody orifices, character of hair ccat.
{rattitude, rectal temperature, and heart rate via auqculpat’p:’m,‘
the left. thoragic area (beats/15 seccnds * 4 = beats per

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

datermination cn 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 “rend was indicated).
However, neither the data on the heart rate nor the data on the
body temperature demonstrated any pattern of progression WLth
time: or dose, and thus they were not considered to be dgse .’  ~

37 éggx,ﬂg;gg; -~ They were wexghed pretest, and weekly for the
flrsb 12 weeks, then monthly thereafter.

- Male body welqht gain was nominally depressed at uhe
H?T during most of the study, but not at the end of the study..
Maie body weight gain was statistically significantly depressed
at the HDT only during the flrst two weeks of the study. Female
S weight was frequently stati suxcally significantly depressed
3 %ge HDT for the first 20 weeks of the study, and they 1ldst, or ...
ai%ed to gain body weight during this period. Female bedy’ i - B
ﬁjt gain at the HDT was frequently statistically SLgnlfican iy
assed during the first 36 weeks of the study at which time-
‘appeared to start gaining body weight. One female at thé MCT
2or failed to gain weight during the first 4-5 weeks of the
¢ and gained less than half the weight other animals gﬁlned !
ig dose level. See the Appendix, repor<e pages 246 - 249 at
d of this report after Table 3.3. The remaining anxma;g at
DT gained a normal amount of weigh=. Table 8.3 presenté;a'
dry of the body weight and body weight gain for males anﬁ

el es.

E I

Fwfgod gonsumption and compound =otake - Consumption was ...

\ ﬁ@?ﬂlned and mean daily diet ccnsumption was calculated.

duiency and compound intake were calculated from the
imption and the body weight ga:ixz data.

s - Food consumption - No significzant reductions in fo&d

H



vne rear CACON1IC reeaings/uog/simazine/862001.

intaka occurred in males, however statlst‘cally significant -
rediictions in food consumption occurred in females at the HDT
requently during the first 20 weeks of the study.

Eood @efficiency - The efficiency of food utilization was not .
submitted. Table A illustrates values calculated from the ;
submitted report. The efficiency of these animals appears to have '
coﬁprbmised eonly 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 demonstrated

periodic emesis, and there was no indication that this was.

acccunted for in the total food consumption.

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

Relative Efficiency - - Relative Efficiency

for weeks 0 through 12 for weexs 13 through 352 ]
S e Males -Females . Males Famales A
1." ¢ontrol 0.034 0.051- Q.017 0.6073
2. 20 ppm 0.074 0.061 _ 0.015 0.012
3ernidk 0.061 0.050 . 0.019 3.0082

0.032 -0.0048 - 3.020 . 0.014

Cobipbund intake - for males was 0.563, 3.41, and 43.0 mg/kg/day
and for females 0.76, 3.64, and 44.9 mg/kg/day for the 20, 100, - )
and.;1250 ppm dose groups, resoectlvely , e

‘ohthalmological examinations were performed pre-deosing, weex

- No remarkable findings werz repcrted Zrocm zhe 3pre-

g 2xamination. Corneal opacity occurred in 1 MDT dcg ar zhe
ek examination, which was apparsntly normal at the 32 week
examinatlon, and 1 HDT fenale demonstzated Lens cortical density
at"he 52 week examinaticn. ALl other animals were reported o ze
no¥mat.

3. . .Blood was collected kerore zr2atment and at zay 36, 77, and
359 «for iematological and :s.inical z2nalvysis freom 21l animals. 5
Thé YHECKED (X) parameters wers axam.ned. T
A N
_‘,;,\E}

Y7}
-

.ﬂ._;i

e

e




One Year Chranic Feeding/Deg/Simazine/8620%..°

a

X Hematocrit (HCT)* Total plasma protein (TI?F)

X Hemoglobin [HGB)~» Leukocyte differential count*

X Leukocyte czsunt {(WBC) Mean corpuscular HGB (MCH)

X EIrythrocyte cocunt (RBCi"' Mean corpuscular HGB conc. (MCHC

X Platelet ccunct* Mean corpuscular volume (MCV)
3lood Clotiing Measurern nens .Reticulocyte count, contrel & #I7

X (Clotting tinme) Zeinz bodies :

X (Prctﬁ*cmc-‘ zixe) .

xxﬁ:xxx

* Required for subchronic and chronic studies

Resuls*s = Slight freatment related changes cccurred in the
hematolecgical parazmeters, which were less severe in zmales than
in females (See Takle B in the Appendix). In males at the HDT, 2
¢“ransient nominal decrease ‘non significant) in RBC, ard HG3 a=
days 86 and 177, while HCT was statistically significan:l
depressed at 36 days. At the time of the last bleeding on the Zavy
359, these va.ues were nomnally higher or equivalent to contrzl
values. MCV, MCH3, and MCHC values did not vary more than the
<andard at any time. The platelets were statistically
significantly elevated in the HIT male dogs at the end cf 8§
f142%), 177 (.7C%), and 233 (15:%) days of desing. oo

wn females at <he HDT, a statistically significant transienz
decrease in R3C, HG3, and =T occurred at 86, and 177 days. These
vaiues were cnly ncminally depressed at 339 days compared’CQ
gontrol dogs, muT nst when compared to pre-dose values indHDT
female dogs.. MCV, MCHB, and MCHC values were within the " ’
experimental error 5f the zantrels, but MCHB was slightly but
stat’st;cal’v s;qn;ficantly elevated at the HDT after 339 days =2
desing. . - : Co -

h
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b. ini _Che £

Electrolytes: ther:

X Calciumw* X Albumin»

X Chloridex X Blcood creatininew
Magnesium» X Bleod urea nitrogen=

X Phosphorus» X Cholesterolw

X Fotassium» X Glcbulins

X Seodiunme X Glucose=

ENZIMES: X Total bilirubinw

X Alkaline Phosphatase (AP) X Total proteins
Cholinesterase (CHE; = Triglycerides ({71G)

X Creatinine phosphokinasex’ (CP) Seruym protein electroph.
Lactic acid dehydrogenase (LDH!

X Serum alanine aminotransferaser (alsa SGPT)

X Serum aspartate aminotzransferase* (also SGOT)

X Gamma glutamyl transferase

Glutamate dehydroqenase

»*

Required for subchronic and chroni¢ studies
Should be required for 2P's
Net required for subchrcnlc studies

v o4

Results —'VarlauS'apparen.-y random changes in clinical chemistry .
parameters occurred at the HDT, but these changes were neither
consistent nor dose related. CPK was aelevated in controls, LDT,
and MDT males in data at 36 days, but it had returned to normal

in all groups by the end z2f the study. Alkalire phosphatase was
alevated in high dose males at the beginning of the study but had
rgturned to normal for the remainder of the stady. Sodium was | .,
statistically significantly elevated in the high decse group males .
at 177 days, but it was normal for all other per‘ods of analysis.

AT X
Staristically Significant decreases in zalcium in all dose grougs,. .- i
females at 36 days were nelftler icse related noxr present on other ’
davs. ) . . .

Trinalysis® - erne was collécted, usually by 7 S

e f;;

ca:Aete*lzat*onL rom anizals pre-dosing, and at 86, .77, and .-
359 days.’ ”hé CHECKED (X, sa*ame’ers wera exan ned. ey d

. 4 o - ®

. Appearance#® ” X Glucoser . -

Tglumew X Xetones~ U .
{ Specific gravity= % 3ilirub:iaw . e L
X pH X ZBlsoodw . _ o
X Sediment (Microscopic)= N.trate LT -

¢ Proteinw _ ¥ CTrabilirncgen : :

* Regurred for chrznic studies .

icT Tequ.red "Igr sukchrsnic studles

< rg
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Che Year Chronic Feeding/Dog/Simazine/362001.

Resylts - All of the parameters examined did not differ in dcse
related ‘manner from contrel values on any examination day or in
any dose group.

8. Sacrific ) -

All animals that died and that were sacrifticed on schedule
were subject to gross pathological examination. The (X) tissues
were collected for histological examination. The (XX) gorgans, in

X DIGESTIVE SYSTEM X CARDIVASC./HEMAT. X NEUROLOGIC

Tongue X Aorta* XX Brain=
X Salivary glands* XX Heart» X Periph nerve+
X Esophagus»* X Bone marrow* X Spinal cord
. (3 levels)
X Stomach#*’ © X Lymph nodesw XX Pituitaryw»
D Duodenum= .- XX -Spleen=* X Eyes(optic
nerve)
D Jejunum* - XX Thymus* ‘ GLANDULAR
D Ileum» ST UROGENITAL ) XX. Adrenal»
D Cecum* . XX Xidnays®* X Lacrimal gland=
D Colon®* X TCUrinary bladder* Mammary glands
X Rectum» . XX Testes* XX  Parathyroids*
XX Liverw XX Epididymides» XX Thyroids»
X Gall bladder»* X Prostata OTHER
X Pancreasw ' Seminal Vesicle Bone*
RESPIRATORY XX Ovaries X Skeletal musc.w»
X Trachea»* X Uterusw X All gross
X Vagina lesions &
X Lungs* .. ¢ - masses. .
X Large and small" o X Cranial nerves
intestines: - T : X Skin- mammae
D

= In this study these <issues were designated as the large and .
small intestines /general). .

Resulzs - -7 - :

a. Organ weéights -« No dose related effects occurred on organ
weights ih males of femalas in any group. Increases in males 3f
adrenal (130%7, adranal/brain, and adrenal/body weight ratios,
kidnevy (1l1ll%) and:kidney/brain, and kidney/body weight ratios,
ard livéer (108%), and liver/brain ratios occurred in the high
dose group. The-iddrenal/brain weight ratio (p<0.05) was the cnly
statistically significart organ weight effect in males at the
high dose. Inimzles;. thyroid/parathyroid (60%) weights,
thyroid/parathyroids brain and’ body weight ratios, spleen (65%)
weights, spleen/brain, and spleen/body weight ratios were all
nominally decreased”in-the high dose group. Only the standard
arror of- the absoluze thyroid weights, and thyroid weight ratiocs
were statistically.significantly less than (p<0.001) control
values. In females:a: the HDT, increases occurred in adrenal

8




One ‘Year, Chronic Feeding/Dog/Simazine/86Z091.

(129%, p<0.0l1l), adrenal/train (p<0.0l), and adrenal/bedy weight
ratios (p<0.0l1l), thyroid/parathyroid (114%), thyrecid/brain, and
thyroid/body weight. Spleen (81%) weight, spleens/brain, and
spleen/body weight ratics wWere nominally decreased in females in
the high dose group. The adrenal weight, adrenal/brain, and
adrenal/body weight raunic at the HDT were the only organ weights
and ratics which were ccnsistently statistically significant.

b. Graoss pathelogy - No dose related or compound related gross
pathology was noted at any dose lavel.

¢. Microscopic pathclegy -

1) None-neoplastic - No dose related or compound related
histopathology was noted in any animal in any dose group.
Microscopic lesions were Zound, but no dose related pattern could
be detected. lLesions in the high dose group appeared no more
frequently than in ceontrsls, and thus, no compound related
histopathology was deteczed. None af the organ weight or organ
weight ratio increases or decreases was associated with any
reported hlstcpathology

2) Neoplastic. - No neoplastic lesions were reported, if
detected. = . _

D. DISCUSSION:

Body weight gain at <=he HDT. in males on study day 7, and 14,
and in females cn study Z2ays 7-224"were statistical '
significantly less than zontrol values. Body weight s cf 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 <he initial weeks of the study, and
censidering the similar zattern to the females in the HDT, the
nody weight decrement prcbably was: dose related. However, no
other obviously altered carameters were noted in the hematology,
clinical chemistry .values,” or -&m the histopatholegy of this
‘emale dog. Food consumpticn was, .also depressed duririg these
-er icds, but the efficiency of food utilization cculd be

cnsidered depressed cnly at the HDT and only in females from
Jeeks 0=-1l2.

Hematological parameters were—af:ected more in females than
males. The hematscrit (HCT) was statistically significantly
depressed, and red blccd cell count {RBC) and hemocglocbin
concentraticn ,HGB) was ngminally depressed in males at the HLT,
but not at the end of the study. In females at the MDT and HDT,
4CT and HGB were statist:ically signiZicantly depressed,
respect.vely, and at tne =DT, RBC, HGB, and HCT were

3




One Year Chrocnic Feeding/Dog/Simazine/862301.

statistically significantly depressed. Platelets were
statistically significantly elevated in males in blood from tae
86, 177, and 359 day bleedings, and nominally elevated in fexales
at the HDT. The mean corpuscular volume, the mean corzuscular
hemoglobin 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 =o
the body weight decrements, however, no additional daza were
submitted as evidence.

The clinical chemistry values were variable, and some stch
as sodium elevation in males, and calcium depression In femalass,
may have been treatment related, dut none appeared to demonstrate
a good dose related response. All are censidered incidental =2
the study in agreement with the report on the study.

Various absolute organ weights, organ/brain, and organ/tody
weight ratios were elevated, and some depressed, but since ncne
demonstrated any dose related effects on histological
examination, all may have Zeen incidental to the study.

Histological examination of the animals organs and tissces
did not reveal any dose related effects.

The heart rates in males on week 40 were slightly but
statistically significantly (p<0.335) elevated at the MDT and 3IDT.
The body temperatures in males on weeks 26 and 40 ware slightly
but statistically significantly elevated at the MDT and HDT. ¥one
of these effects indicated trends with time or any dese rela%tad
trends, and they were considered to be incidental to the studv,

The study was relatively free of toxic effects with <he zody
weight gains and hematological parameters being the only
indications of toxicity. Even these effects were minizal, excspt
the body weight effects in the high dose females.

There were deficiencies in tzis report, and althzugh, they
probaply do not compromise the stidy, some of them increased the
time required to review the study.

1. Summary tables were not rresented for most of <he
urinalyses data.

2. The nrematology data could have been summarized in a
manner more easily reviewed.

3. It was difficult te determine which organs and tissues,
and the number which were histolcgically examined.. Su=mary tazles
could have been more clearly expiained and presented, such as
required histology on some apparently normal organs and tissues
were not specifically reported, e.3. the adrenzl,
gastrcintestinal tract, acrta, pancreas, etc.

The source cf the animals was noct stated.
The zurity of the test mazerial was not reporzad.
Focd 2fficlency was nct calculated.

A
-
ol
.

* Recommenced Dby Supdivision T IcT. 13%32) guidelines
chren.c stud:.es.
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SIMAZINE

Page is not included in this copy.

Pages é Z through 70 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 formula.
Information about a pending registration action.

x 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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DATA EVALUATION RECORD

STUDY TYPE: Chronic”Toxicigy/Oqcoqenicity Feeding Study in Mice.
W ’;06144704.

TEST MATERIAL: Simazine technical.

SYNONYM(S): 2 Chloro—~4,6 bis(ethylamino)-s-triazine.

STUDY NUMBER(S): Laboratory Study No. 842121.

SPONSOR: Agricultnrai pivision, ciba~Geigy Corp., Greensboro, NC.

I FACII : Pharmaceuticals Division, Ciba-Geigy Corp.,
Summit, NJ. ’ o
TITLE OF REPORT: Simazine technical; 95-week oral toxici:y/on¢b+

genicity study in aice. . o .
AgIgOR(Sj; Hazeletze, JR and JD Green.
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CONCLUSIONS:

Simazine was not oncaogenic 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 groups. The
LOEL based on decreased weight gain was 1000 ppm and the NOEL 40

ppn. .

Classification: Core guideline.

1. \ { Simazine technical; description: white
powder; batch No.: FL 840988: purity: not reported.

2. Test Animals: species: . mice; strain: Crl:CD1(ICR}BR:
age: approximateély 5 weeks at initiation; weight: males-
«19.1 to 32.1 g; females-~14.4 to 26.3 g; source: Charles
River Breeding Laboratories, Kingston, NY.

B. S _DESIGN:

1. Anipal Assignment: 'Animals were acclimated to laboratory
conditions £é6r 14 Hdays and were assigned randomly by sex
ta the following zest groups alfter passing a physical
examination?i Sl . : :
. ea I "

e,

.
-




ey )

Qose in Main
Test diet strly Sateilit
rou (ppm) (95 weeks) (Pre) (26 weess) (52 weeks) (56 weeks)®
Males/Fomales

1 Control o &0 - M 10 18

2 Low (LOT) 40 60 - 10 10 -

3 Mid (MOT) 1000 607 - e - 10 -

& wigh (OT) 4000 60 - e - 10 hi:]

5 Baseline’ 9 - 50 - - -

& Sentinel a - . - 20 .

“Used for paseline laboratory values; ﬁlsex at -1 and at~2 weeks.
sed for viral screen.
cﬁecovm group; received wuxiosed diets from week 52 to S4.

Mice were housed individually in a temperature and humidity
controlled room with a 1l2-hour light/dark cycle.

: Dietary mixtures of test substance at
concentratmns of 0, 40, 1,000, and 4,000 ppm wWere prepared
and used within 21 days. -Stability of test compound stcred. -
for 40 days at room  temperature in closed amber glass
containers was determired. Test Compound in the diets vas
analyzed at 4 week intervals for 1 year and at approcxi-

mately 8-week intervals thereafter. Homogeneity was: .

determined at weeks 1, 58 (high-~dose), and 68. .

Results: The diets were homogeneous; the standard
deviations as percent ranged frcm 0.2 to 2.3 percent Zfor
samples at 3 levels. Test material was stable in dz.e:s‘:._""
95 and 99% was recovered after 10 -days storage at rIon
temperature, at dx.etary levels of .40 and 4,000 p.,m,
respectively. All diets were within 8 percent of ‘target.
Table 1 presents representative analytical data.

MWW qAnma-s rgmelved foed: ;Purina
Rodent Chow No. 5002) and water ad libitum. :

Staristics: The ‘ollow;nq procedures were utilized in
analyzing the numerical da"a'

. .o

Bodyv delghts. food consumhf:'iori, ) 'Lniéal patholo(gv, ind
organ weights were analy'ed by Bar'le.tt'c' test for equal- -ty
of variances. If varlances were honmgenecus, Dunnetz’s

test was used tCo compare -untro;. wersus each dose grcup.
Rank transformations or npngaramet&lc tests were used wien
variances were not homogeneous. Survival data were
analyzed using KXaplan-Meir estimates. The general::ced
Wilcoxon test for squality and the Mantel-Cox log-rank tast

i
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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 Simezine in Test Oiets at Representative Intervalis

i

Tar: [« rati
40 1,000 4,000

Week
1 Concentration (ppm) 37.5 M 999.0 e
Percentage of Target 9% 100" 93
26 Concentrstion (ppm) 3.7 964 .0 3970
Percentage of target 97 9% 99
52 Cancentration (ppm) 2.3 1022 3952
Percent of target 101 102 9%
R Concentration (ppm) 3.8 1030 4145

Percentage of target 97 103 106

. 5. W: A quality assurance statement was
g . signed and dated April 4, 1988. S e

c.. METHODS AND RESULTS:

1. Qbservations: 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 mtervals during

4 the study. .

. Results: There were no effects of dosing on the an-denc;e
e i of clinical signs. The most frequent observations were )
AP % corneal opacity, cachexia, polyuria (males) and fur -
: staining. Summary incidence data (observation inany
ot . ; animal in a group at any study interval) and jroudp
P incidence for each type of observation at weekly intervals
gv LT T 3 were presented. Examination of the latter tabulation (C“I
. £ Report, Table 8.4) indicated that all observations were ;
2o e s ‘rncidem:al. There was a fairly high incidence of corheal ) ?
opacity in control and high-dose animals at varicus <
. intervals of the" study. This may have been caused Dby
. ! periorbital bleeding for clinical pathology but this could
: not be verified in the absence of individual findings.

("3}




The initial viral screén 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 consequen.> 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. Cumylative Mortality and Percent Survival
in Mice Fed Simazine for 95 Weeks

Dietary
ievel No. of animals No. of mortalities and (percent survival) at weex
Cpam) initial termination 52 78 96
‘ T WALES ‘

0 90 19 3963 34¢46)° L3m®

40 80 15 158 32¢50) 71263
100V 80. 13 . . 1(98) 35¢43) &B2N
4000 90 15 297 28(54) ©8(25)

) FEMALES

o} 90 P4 3(96) 17¢72) . 35(43)

3 80.. 26 . 4(96) 21¢65) L)
1c00 80 35 4(96) 1%(76) 24(69)

4000 90 25 5¢9%) 1772 36(62)

ercent survival was bBased on 80, 71, 70, and 80 males and 80, 70, 70, and 80 females at 3, -,

1000, and 4000 ppm; 9 to 10 animais/group were sacrificed at 26 weeks.

Boarcent survival based on 63, 62, 51, and 61 meles and 61, 60, 50 and &) femaies at O, 40, 1000,

.and 4000 ppee; 9 to 10 animals were sacrificed at week 52 in all groups and at week 56, 8 contrs. -

and 9- high-dose males and 10 .control and 9 high-dose females in the recovery seqnent werse
sacrificed. These vaiues differ slightly from Table 8.1 of the report whicn oased survtvat -
e :o!a\ mumoer of ammals minus the ammals scheauled for interim sacrifice.

‘Body Weight: Mice were weighed weekly from I week pricr
td initiation to week 13 and monthly from week .6 to stud:
‘*ermlnat*o1.

Reéu;tg: Table 3 presénts representative data on mean bodw
weights in‘ males -and females. There was a significanz
reduction of mean -body weights and percent weight gain 1=
males and females receiving 1000 ppm and 4000 ppm. Ths

~reductions'at the highest dose were significant throughou=

most of the study and at the mid dose the reductions wers
significant’ in males beginning “it week 24 and in females
réginning at week 16. The mean body weights of nales
receiving 40 ppm were slightly but significantly (p <0.08

decreased at 4 study intervals (44, 56, 60, and 64 weeks).

These were not considered of toxicoclogical significance o




the study authors because they were isolated 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 (27.3 g
compared to 38.6 g).

TASLE 3, Representative Results of Mean 3ody Weights of Mice Fed
Simazine Technical For 95 veeks

José group Mean body weights (3 s S.E.) at day
(ppm) 0 7 . 140 392 504 S
MALES
] 23.9 =+ 0.18 26.7 = 8.20 318.6 = 0.39 42.5 = 0.6 42.6 = 0.95 41.0 =+ 755
20, 26.2 = 9.22 27.2 £ 0.3 38.7 ¢ 0.47 43.5 2 0.54° 40.8 = 0.6  39.3 : 3.
1000 23.9 £ 0.22 26,6 = 0.26 36.9 = 0.43° 39.3 = 0.57*~ 38.2 = C.74°* 38.3 + °.33
C60 26.2 = 0.19 25.9 = 0.21* 34.8 = 0.30 36.8 £ 0,40 36.8 & D.4&5°" 36.2 2 3.99"
FEMALES
Q 20.0 £ 0.17  21.9 1 0.6 32.5 £ 0.40 36.6 ¢ 0.63 37.4 £ 0,71 37.5 = 3.88
&0 20.3 = 0.20 21.8 = 0.°8 32.4 £ 0.39 36.6 £ 0.64 36.9 « 0.6% 37.% = 1.98
1000 20.2 = 0.18 215 ¢ 0.17 30.2 = 0,27 33.7 2 0.42" 34.2 = 0.50** 3b.o = Z.50"
4000 20.5 = 0.17 20.8 2 3.15* 27.9 =z 0.22%* 29.2 = 0.32* 30.4 = 0.417 30.3 = T.52*
'smmfzcanuy different from controt values at p <0, 05.‘ ) .
"Sxamfucantty di fferent from- comtrot vatues at p <0.0t. . B
3. Foo ion ompou, take: Consumption was

SUPL AP
RV
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determined and mean daily diet consumption was calculated
at the same intervals as the weighings. Compound intake
was calculated. Water consumption was measured | tor 5 days
at weeks 1, 2, 52, 53, 92, and 93.

Results: " Meah Zfood consumpticn was decreased comparsd o
controls in males and females receiving 4000 ppm and in
males receiwing 1000 ppm. The decreases were significant
at most intgrvals to 84 weeks. Table 4 summarizes
*epresentatlva ‘data. In the recovery groups, the ZIzod
consump¥ion aiso correlated with body weight gains; it was
decreased compared to controls in the females but not nales
that had previously received 4000 ppn simazine. ¥aan
compound intake for the entire study was 5.3, 131.3, and
342 -mg/kg/day tor males receiving 40, 1000, and“400C :zpn,
raspectively;- Zor females at those doses lntaPé was 3.
160:9 and 652.,”mg/kq/day,_respect*veLy.




TABLE 4. Representative Food Consumption for Nice Fea

Simazine Technical for 95 Weeks

Dose group | Mean food consumption (gm/week r S.€.) 3t day
"Copm) 7 % 8 196 356 ol
< : . MALES -

o 8.1 0.76 5.8 0.67 43.0 = 0.82 36.0 ¢ 0.43 89037 353 :°.C
8 48.9 £ 0.86  4B.0 ¢ 0.56° 43.3 2 0.82 32.8 ¢ 0.44 28.2 £ 0.45 32,6 = 1.2
1000 48.5 2 0.75  39.7 2 0.63**  39.4 = 0.62**  31.7 2 0.e7*  27.6 2 0.36°  32.4 = 1.
4000 47.6 £ 0.8  38.7 2 051" 41,5 = 0.87 30.2 2 0.35%  27.4 = 0.34**  31.2 : 3.7
SEMALES
9 45.2 2 0.99  33.07 2 0.52 47.7 = 0.87 33.9 £ 0.70 9.9:05  32.5=:3.3
40 46.5 ¢ 0.80 45.9:0.70 - 6.9 = 0.90 34.1 £ 0.77 28.7 £ 0.51 < --32.2 = G.zF
1000 47.4 £ 0.97  43.8:0.79 4.3 ¢ 0.86% 32.2:0.78 28.1 » 0.61 32.4 £ 0.7
4000 4.1 2 0.68  36.1 2 0.38°* 4.5 2 0.76% 30.9 £ 0.75° 27.9 ¢ 0.60" 29.6 = 0.72°

*Significantly different from control values at p <0.05.
**gignificantly different from control values at p <0.01,
Water consumption tended to be decreased in mid- and high-
»et dose males and females (Table 5). e i
TABLE §. Representative Jater Consumzién‘for wice Fed
Simazine Techmical for 95 Weeks
Dose group .t _Mean wa i an . S 2 K s
(ppm) . 1 2 52 92
HALES
0 .12 2.3 5.2 2.1 B6s2.2 63303
40 1.6 s 2.4 4.1 ¢ 2.5 35.1:3.% 3.2 = 5.2
1000 35.2 2 2.6 38.1 2 3.0 29.9 = 3.5 $ox 5.3
4 4000 J32.3: 1.3 35:1 2 2.6% 28.% : 2. 3.z 3.7
’ o FEMALES ' ) P
3 2 s 2.0 365 s 1.8 CIR5 235.2 <337 o).
< 40 36.9 £ 2.2 - 35:5 s 22T, 310 s 3.2 33.7 - -
: 1000 30.5 : 1.3 1,317 £.1.757 30,1 £ 3.9 30.. =
: «000 8.5+ 1.5% | 23,4z 1.1° 217 2 2.3 26.9 =
¥ *Significantly mfferent from controi vatues at p <0.9§.
4‘? **sigmficantly 21fferent from contrz. vatues at p <0.Jt, e
L o .
i 4. Ophthalmoiogical Examirations: Ophthalmological examinz-
A tions were performed on all animals prior =o initiaticn and
all survivors at week .52 and prier to Tarmination Wes<
< 96) . Examinaticn was also performed on =ice: 1n o2
o recovery groups prior To sacrifice (week 56) and on 2 ==

9

6 males/group and 5 tc 9 females/group at week T8.s



: 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. Representatx.ve Ophthalmologic Findings J.n
m.r'e Fed Simazine Technical for 95 Weeks o

Finding 0 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 95_

Corneal opacity . T ) T
Males 5/19 8/13 1/13 3/18,

Females 2/27 1/258 3/36 1/29
Cataract -
Males ’ 6/19 10/15' . 2/13 10/1, -
Females 18/27 10/25 17/36 17/2’9""

*The numerator is the number of axumals with the fz.nd:.nq
and the denominator the number examined.

clini e 3 Blood was col’],e.cted
from the periorbital sinus prior to study mltlatxmn and
at 6 and 12 months for hematolocy and cl:.m.cal aflalvsr-‘

survivors. An additional group of 60 mice/sek were
sacrificed during week -1 and 2 to cbtain baseline c¥inical
laboratory values. The CHECKED (X) S
examined:




X Hematocrit (HCT)' X Leukocyte differential count
X Hemoglobin (HGB) " X Mean corpuscular HGB (MCH)
¥ Leukocyte count (WBC)® X Mean corpuscular HGB con-

X: Erythrocyte count (RBC) ‘ © centration (MCHC)
¥..Platelet count’ X Mean corpuscular volume (MCV)

Reticulocyte count (RETIC) X Coagulation:thromboplastin
ed cell morphology . ‘ time (PT)-(baseline only)

2

s Blood smears were prepared for all animals that were
sacrificed moribund for differential white cell counts and
T nic¢roscopic 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) wvalues

tended to be decreased at the high dose but the values were

only sxgnlfxcant for HCT for high-dose males at 184 day and

for HGB in high-de¢se females at 365 days. There were no
clear cut dose~related, trends and the changes in erythrold s
indices (MCV, MCHC) Adid not correlate with changes in RBC,

HCT and HGB. Slight alterations in other hematclegicz
parameters were not considered of 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 could be evaluated. Baseline data weére not
reported.




TABLE 7. Selected Hematology Parameters (Meant ¢ S.E.) in Male R:ts
Fed Simazine. Technical for 95 Weeks

Dietary level (ppm)

Parameter/Interval [} <0 1000 4000
- HALES
28¢ (1057ma’) s )
184 days ' 8.98 ¢ 0.20 . 8,11 z0.28 7.57 = 0.28*" 8.11 = 3.27¢
365 days 8.10 = 0.23 . 7.68 £ 0.56 7.89 £ 0.22 7.81 = 2,18
667 days 6.63 = 0.21 6.95 = 0.20 5.6 ¢ 0.18 $5.96 £ 3.15*
“GB (g/dL)
184 cays 15.50 = 0.37 15.30 2 0.24 14.68 = 0.22 14,55 = 3.30
365 days 15.16 ¢ 0.30 14.18 £ 0.85 L 14,39 = 0.34 15.62 .z 2.35 .
867 days 12.96 ¢ 0.47 13.73 = 0.34 13,46 ¢ 0.36 12.23 = 2.33
“CT "%,
184 days 48.60 ¢ 1.08 47.00 = 0.98 45.70 = 9.83 46.30 = J.82"
365 days 45.67 = 0.78 63.11 2 2,18 63.22 = 0.9% 43.50 = 3.9
467 days 39.76 = 1.45 A1.69 £ 1.06 41,19 2z 1.32 37.13 = 0.82
R FEMALES
RBC £10%/mn’)
184 days 3.04 £ 0.33 8.5 ¢ 0.18 8.30' = 0.23 7.76 = 1.32
8.86 & 0.46 8.45 £ 0.29 7.32 z 0.21 7.77 = 3.26"
6.46 = 0,27 7.16 = 0.16 S.89 = 0.1 5.83 = 3.7
4GB {g7/aL) .
184 days 15.86 ¢ 0.28 15.41 = 0,17 15.57 ¢ 0.26 15,26 = 2,27
365 cays 16.98 ¢ 1.52 15.43 = 0.29 14.38 = 0.29 14.15 2 3.31~
567 _cays 13.42 + 0.50 . 1%.26 £ 0,20 12.63 = 0.3% 12.43 = 2.23 )
HCT ) .
184 cays 47.70. 2 8.72 47.80 ¢ 0.47 47.00 ¢ 0.58 46.00 = 3.54
365 days 50.22 = 3.70 ©3.50 £ 0.85 42.60 =0.79 41.80 = 2.7%8
567 days 41.50 ¢ 1.51 »3.50 & 0.62 38.24 £ 1.0 37.92 = 3.55
*Sigoificantly different from conrrol values at p <0.05. >
«esigRificantly different from control values at o <0.01. R
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b. ¢linic istxr

Electrolvtes Qihéﬁ

X Calcium X Albumin’
{ Chloride” X Albumin/globulin ratio
Magnesiunm’ ' Blocd creatinine”
1 Phosphorus” X Blood-urea nitrogen”
I Potassium™ X Cholesterol’
% Sodium” X Globulins
X Glucose”
Enzymes X Total bilirubin”
X Alkaline phosphatase (ALP) Direct bilirubin
Cholinestetase X Total protein’
X Creatinine phosphkokinase” Triglycerides

¥ Lactic¢ acid dehydrogenase

X Serun alanine aminotransferase
(SGPT) ™

i Serum aspartate aninotransferase - -
(SGoT) .

X Gamma glutamyltransferase (GGT)

Urea

+3: There were no compound-related changes in’ zny
se’um chemistry parameter. A few values that were s.g-
nificantly different from controls were sporadic, -=ct

and were marginally changed and within the range of zhe
concurrent controls. These changes included an increzse
in albumin and chloride in mid~ and high-dose females 2zt
day 134 and a decrease in LDH in mid-dose females az Zay

365.
5. Zr;na‘zsigz Jrine was collected ftom 10 animals/sex,; 3rIuk

at 4/, 53, and 96 weeks and -romrcontrol and high-dcse
animals in the reccvery groups at »he beginning of week 7.

% Appearance’ X Glucdse

% Veluze” X Ketones’

% Specific gravity X Bilizubin”

% pH X Bloods
Sedinent (zicroscspic)” Nitrdte
Protein’ X Uroblllnogen

v:

ey
i
haid
!z«’.

Zaccmmended tv Subdivision 7 ‘Cctober 1982) Guidelines.

i3

consistent between intervals of analysis or dose-ralat-4,jll“'
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Resuylts: There were no compound-related changes in any
urinary parameters.
7. " Sacrifice and lathology: All animals that died and that
" were sacrificed on schedule were subject to gross
pathological 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 formalin):

Digestive System ~ Cardigvasc./Hemat.
X Tongue * : X Aorta XX Brain
X salivary glands XX Heart” X Peripheral nerve
X Esophagus X Bone marrow’ (sciatic nerve)”
X Stomach” X Lymph nodes X Spinal cord
Duodenun XX Spleen (3 levels)
X Jejunum’® X Thymus® X Pituitary’
X Ileum X Eyes (optxc nerve)”
X Cecum’ "~ ° ’ ’ ,
X colon® FXX Kidneys FXX Adrenals
X Rectum’ - X Urinary bladder” Lacrimal gland
XX Liver’ FXX Testes X Mammary gland”
X Gallbladder® X Epididymides FXX Thyroids/
X Pancreas’ X Prostate parathyroids’
g X Seminal vesicle Harderian glands
Respi’ [ - FXX Ovaries
X Trachea . XX Uterus’
XX Lung’- » "~ .. X Vagina X Bone (sternum)”
X Larynx/pharynx X Skeletal muscle”
- X Skin

; . X All gross lesions
- : and masses

With the exception of ohe tissue mass, tissues from animals
sacrificed at week 26 were not examined. Histopathologic
examinations were performed on all animals that died cr
R . were sacrificed moribund or were sacrificed by design after
52, 56, and 96 weeks. '

"Recommended by Subdivision F (October 1982) Guidelines.
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Resultgs:

i a. . Organ weightg: There were no significant changes in

! L organ weights or organ-to~body or organ-to-brain weight

i 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 sevaral significant (p = 0.05 or.
0.01) increases in organ-to-hody weight ratios in
females receiving 1000 and 4000 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, kidney, and liver weights.
Weight changes in heart, adrenal, and lungs were not
consistent with time or dose.

b. gGross  finding: There were no increases in the
incidence of gross findings related to dosing.
c. Microscopic Pathology:

i) Nopneoplastic: Table 9 summarizes frequently

occurring lesions in mice that died, were sacri-

. ficed moribund, or sacrificed by design after 52

' ar 95 weeks. - Amyloidosis in several tissues showed

statistically significant increases in dosed

. groups. 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 amyloidesis is summarized in

t Table 10. Amyloidosis v s not considered to be.
: " related to dosing with simazine.

§ T 2) HNeoplastic: Table 11 summarizes neoplastic
-z «. findings. There were no increases in dosed groups

"in any neoplasm.

[
u
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TABLE 8. Mean Organ Weights (2 S.E.) and Organ-to-8Sody Weight
Ratigs in Femple Nice Fed Simezine Technical for 95 Ueeks
Qietary level (pom)
Organ/interval ] 40 1000 4000 :
grain
Meek 25 (g9) 0.516 = 0.008 0.512 £ 0.013 0.525 ¢ 0.008 0.499 £ 0.012
(% b.ut.) 1.70 2 0.09 1.68 ¢ 0.05 1,98  0.06 2.07 £ 0.04"
week 52(g) 0.493 ¢ 0.006 0.531 £ 0.007 0.536 ¢ 0.011 0.052% ¢ 2.019
(X b.ut.) 1.50 2 0.07 1.57 ¢ 0.6 1.86 ¢ 0.0k 1.93 £ 0.09*
veek 95(g) 0.550 ¢« 0.009 0.53% : 0.007 4.557 £ 6.013 0.510 = 0.009*
(X b.wt.) 1.72 ¢ 0.06 1.70 £ 0.08 1.87 2 0.06 2.009 = 0.045"
Lidnays
week 25(g) 0.431 ¢ 0.016 0.447 2 0.010 0.429 2 0.0N 0.417 ¢ 0.020
(X b.wt.) 1.61 ¢ 0.05 1.46 2 0.04 1.61 s 0.04°* 1.72 ¢ 9.95*
week 52 (g) 2,500 ¢ 0.023 0.465 ¢ 0.007 0.454 ¢ 0.018. . 0.498 £ 0.330
(X b.ut.) 1.50 = 0.05 1,38 = 0.0% 1.5 £ 0.06 1.82 = 0.3
week 95(q) 3.553 2 0.033 0.554 ¢ 0.015 0.499 £ 0.01C 0,625 ¢ 2.313%*
(X b.wt.} 1.71 2 0.10 1.75 ¢ 0.06 1.68 £ 0.046 1.66 z 3.33
civer
week 26(q) 1.30 £ 0.0 1.31 £ 0.03 1.32 = 0.06 1.26 £ 3.5
(X D.wt.) 4.22 £ 0.12 4.31 2 0,12 4.91 ¢ 0.°0°" 16 2 3,070
eex 52(9) 1,40 £ 0.07 1.38 £ 0.4 1w 2 .05 1.5 =2 273
(% bD.wC.) ~.19 £ 0,18 4.08 £ 0.3 4.78 = 0.6 5.29 =2 .77
weex ¥(g) 1.92 ¢ 0.18 1.59 ¢ 0.04 1.2 = 9.05 1.62 = 1.6
[$- 7 P 3.90 2 0.50 +.8 ¢ 0,146 5.45 : 2.8 5.5 272.°3
*Significantly aifferent ‘rom control vaiue, p £0.05.
*egi1gnif-cantly arfferent from controt vaiue, p <0.01.
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1 TABLE 9. Nonneoplastic Findings frequent in Nice Fed Simazine®
Technical in the Diet for 95 Weeks

. Dose tevel (pom)
, Males Females -
Organ/Findings e . ] &0 1000 4000 .0 40 1000 4000
Adrenats B® (86 (B (N 69 W T (&N
Amyioid 33 % %2 3% 15 18 1 21
Spingle cell hyperplasias 23 17 15 12 45 46 14 &9
Bong merrow 7 ey (o (TH (7o) (70 (70 (7D
Mysioid hyperplasia 9 4 3 7 Q 4 2 2
Heacs 71y  (70) (7o) (7N 70 (™M 9 (70}
Amyroid 3» 29 1”9 38 9 9 2 16*
Throsbosis 10 4 7 10 3 3 3 2
lnteszine, small (70 (M (6, (D) (70) (70 (9 (70)
Amytoid &7 4 51 42 32 30 29 22
Kigney T e am D (o) (7B (B (7N
Amyloid o &7 2] 39 25 27 1] 19
Monomuclear ceil foci é 5 8 8 H 4 10 1
Liver (¢4)] (T8) (e (D (70) (702 m (7N
Amyioid 29 8 -40* 32 1 13 *3 4
Lunas (1) () (70 (D (oY (7Y (7)Y (7Y
Awproid 10 & ? 3 -1 3 2 2
Histocytosis 5 3 3 1 & i) 5 3
Lywph_node - (58) (64) 5 (59 58) (563 68) (58
Amytoid 19 19 19 2 5 3 "9 12~
Hematopoiesis 7 1 3 12 5 2 2 ]
i Ovaries 683 (58) 56) (&)
: Amyloid i i6 ‘2 3
Cyst(s) 22 LY ‘s ‘8
$alivary glanos (1 B (M (7D (70 169)  (68)  (TY3
Amytord 12 '8 24 13 2 3 - =
* Spleen (7o) (70) (o) (70 (70) (o) W) TH
: Amyioid 7 "4 11 11 4 AR 4 H -
Ayperplasia 3 3 3 2 4 5 3 b

(contited;

-

-




Stomech

; Awytoid ) s s % 6 5 4 2 2
i ' . (TN B (TH (7))
§ Ammyloid ' % 3 »
Ihyroid (68) (68) (86} (61 (60)  (6h)  (66) (ST)
Amyloid 2 @» ‘B % 7 15« 12 16
yterus - . &y (7 (7, 70y ..

Asyloid 1 2 2 go=

%noes nat include animals in the recovery group sacrificed after 56 weeks.
he nubers in parentheses are the rusber of tissues examined histologically.
*Significantly different from controt vatues at p <0.05.

ssgignificantiy different from control vatues at p <0.0%,




TABLE 10. Incidence of Mice with Amyloidosis
in Simazine Feeding Study

Dose level (ppnm)

0 40 1000 4900 Q 40 1000 4000
52 Weeks

8/11 6/10 7/10 5/12 2/10 0/10 4/10 2/11
95 Weeks

8/60

48/60 49/60 52/60 45/60 37/60 34/60 28/60

-




TASLE 11. Neoplastic Findings in Mice Fed Simezine Technical for 9% ieeks ' -

. Rietary (evel (ogm)
' - Males , Femaies
Orgen/Necplasm e &0 , 1000 4000 ] 40 1000 4000
) B e I T T I AR .
Harderian carcinoms 1] Q- [} ] ] [} 1 1 . o
Liver : ol B R ¢ N g M 70y M (7;) (7N
Hemangione/hemangiosarcome 0 1 [} 1 1] [ ] b} [}
Hepatocarcinome [] & 2 1 [} 1 1 0
Hepatocel lular adenome 1 1 1 1 )] [ a 0
. [22)] (§44] 70 (7N {70y (7 70y (7N
Adenocarcinoms 3 3 4 "3 c 2 4 3 2
Adenoma 4 3 2 6 é & & b
(68) (70) 68 70
Adenacarcinome Q9 0 1] 1
Adenoma g 1 1 1
Lutesl cetl tumor, bemign [+ ] 2 1
Lutesl cell tumor, matignant 0 g 1 g
eityitary ) _ 156 . (5%) (53 (S1) (S (S (5 (5P
Adenocartinome ] [ N 9 e o [ 0 a 8
Aderome ’ - 9 o 0 1 3 ] 1 [
n T om (D S IR T AL
Carcinome 9 2 [} [ 0 8. [ 1
Systemic ny (78 vy (TN (70 (70 (T (7%
Lysphoma, melignant - -1 2 L 3 11 4 8 $ -
Leukemis . - A | i 0 1] 1 2 3 3
Nistiocytic sarcoms - 1 o e g 3. 5 % 3 2
Testis 1) (o8} (7B (T
Interstitial celi tumar 4 o2 0 Q
' . , T P (7, (70
Adenocarc i noms . o 1 3 3 ]
Adencaa - o et Te 0 o 2 3 -
Endometrial stromsi sarcoms ~ .. .. ... . o ] 1} H 1
Hemeng i oma/hemang i ossrcone e -2 o 2 1
Sarcoms (nonspecific) P g 1 3 3

. 4

he velues n parentheses are the mador of tissues examinad histologically; includes antmal that
died, were sacrificed moribund or were sacr:ficed by design after 52 and 95 weeks.

-r
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STUDY. AUTHORS’ CONCLUSIONS:

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 maior
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
to be 1000 ppm and the NOEL 40 ppm.

The study protocol  was  acceptable for a chronic
toxicity/oncogenicity study in mice. The conduct and repdrting
of the study were adequate. Sufficient blood was not available
for measurement of all the <¢linical chemzstry parameters. This
is to be expected in a mouse study. :

We assess that the decreased mean weigm: of mid- and nigh-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 consumption. A. -
decrease in .mean body weights noted at four intervals "in low="
dose males probably indicates a threshold level for an effecz.

We agree with the study authors’ assessment that the decreases
were not. of toxicologic importance; they were less than 4% =f
the bedy weight and there were no corresponding effects :n.
females. The effects af dosing on hemataloqy parameters 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 doubttul ln toe
absence of any gross or histological correlacas. . ;
The incidence of mallqnant lymphoma was higher in contrzl.
females than in dosed groups. All values, however, were withlin
the range of incidence fsund in other laboratories for th:is
strain of mouse. The n*storlcal "incidence in tne -testing
laboratory was not prov1ded. . . o e

. We agree with the study authc;s“cqnclusiéns that the NOEL was
40 ppm and that there was no oncogenic effect under tne
conditions of this study.
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Secondary reviewer: Marion Copley, DVM. . .. ., - -
Section 2, Tox. Branch (IRS) (TS-769C). ’ . -
DATA EVALUATION REPORT
STUDY TYPE: Teratology/Rat/Simazine/822099.
' A | TOX. CHEM. No.: 740 -
MRID No.: . 406144~03.
TEST MATERIAL: Simazine, tech.
SYNONYMS: 2~Chloro~4 6-bisethylamine~-s-triazine. .
\ NH"CHzCH3
STRUCTURE: c1-c/ o
\N /..NH'CH2CH3
SPONSOR: Agricultural Division, Ciba-Geigy Corp.,
P.O. Box 18300, Greensboro, NC 27419.
.ZESTING FACILITY: Pharmaceutical Div., Ciba-Geigy Corp.,
] 556 Morris Ave., Summit, NJ 07901.
STUDY NO.: B6/110 (MIN 822099), Toxxcology/?atholoqy
Report No. 83058. g
REPORT TITLE: Simazine Technical, a Teratology Study in Rats.
AUTHOR(S): J Mainiero, K Wimbert, J Wright, R N’ Infurza,
A T Arthur, and E T Yau.
REPOR : : _April 7, 1386.
CORE GRADE: » Supplementary because additional lnfcrmat--n

must be submitted. See sectzen E.

CONCLUSIONS: _ e
Dose levels administered by gavage were 0, 30, 300, and 500 -
ag/kg/day. Test animals: Rats-CRl. COBS CD SD BR. o

W apreafe
ot )

Jevelopemental (Embryo/fetal} toxicity: : ;

NOEL: 30 mg/kg/day. v :

“EL: 300 mq/kg/day and higher for increased head lncomplete Ve
ossified, teeth not 0551f1ed, centra/vertebrae urcsszfled arc/or
{additional), rudlmentary ribs, presphencid not ossified, and::
sternebrae not ossified. No malformations were repo.ted. -~ | '
Maternal toxicity: ij-,
NOEL: 30 mg/kg/day.

ZLEL: 300 mg/kg/day and higher for decreased matermal body

f 1




S WBLYAL Al BUUY WESLYLL Jalll, LUVG CONSUmpLLOn, ana erriciency
of food utilization.

A/D Ratio = 1.

A. MATERIALS:

&. zgggngggnggnéé sxmaz;ne tachnxcal, 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 st&dy
iOn 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: NCT
SPECIFIED. Acclimatization: 7 Days.

B.

i3 : nditions - Temperature was 22 +3°C. Humidity
was 50% +20%. quht dark = 14:10. Eight air changes per hour.
Animals were caged individually, except during breeding. ..

; 1 Assignment and ading ~ Assignment was by random
.selectlon to 4 groups. Braeding was natural with 2 females per
male, and gestational day (gd) 0 was the day sperm was detected.
The study was lnxtzated on 1/3/83 and tarnLnated on 1/21/83.

bstan i j Test suhstance was
admlnistered by gavaqe with 2% caboxymethylcellulose as the
. yehicle. Total volume 'of ‘the dose was 10 ml/kg. The test
substance was administered on gd 6 through gd 15.

i , Dose . Dosage Volume. Number

Tast ’ mg/kg/ conc. ~ of Doses of .

group : _day aq/ml ml/kg/day gggg;g
S - 2% methyl- .

. ‘ ' celXuldse

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 .-

L ' . .

%, é&éix_i§_é§_29§iﬂg_§glgiig.§ Analyses of dosing Suspens ons - -

dere not reported, but were said to be the responsibility .of <he
dponsor. The fréqueﬂcy 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 mater:al
3» dosing suspensions were submitted, but were stated to be the
respanslblllty of the sponsor.




#5002 Certified Chow. The water used was not specified. Both food
and water were supplied ad libitum. )

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
(Stiedecor and Cochran, 1968); for Homogeneous Variances - One-~way -
Analysis of Variance (Snedecor and Cochran, 1968), with Dunpett'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, melantatlons, resorption sites, viable fetuses,
calculated pre~-implantation loss, % pre-implantation loss, and %
post-xmplantation loss. Methods were Dunn's Method of Multiple
Comparisons Using Rank Sums and (Dunn, 1564) Rank Analysis of
Covariance (Quade, 1967).

e

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, Director Regulatory
cqmpllance -~ OAU, April 4, 1984.

c.u n31§QQ§~AuQ_BE§QLE§: Numhered tables were coppzed from the
submitted report, and appear in the Appendix.

.. Qgggxgg;;ggg -~ Anxmals were observed twice daily for toxjgity
and mertality. IR

- Toxicxty - No dose related observed signs of toxicity
wvere apparent during the observation period.

Woztalzty (Survxval) - All dams survived to termination at . gd 20.

z.ﬁ gggx_gg;ggg = They were wexghad on gd 0, 6, 10, 14, 18, and
20.. Carcass welghts .{body walght 1ess uterus and contents) were
also determ;ned at gd 20. i

Results =~ Body weights were statistically significantly less than
control 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-.,,
respectively (Table €.3). Body weight gains were statistically
significantly less than control values between gd 6-10, and 10-1:
at ‘the MDT and HDT, and greater than control values between gd
14-~13, 18-20 at the HDT (Table 6.4). Mean daily bodv weight gains
in 9 are presented in Table A.




.~ Mean Calculated Daily Weight Gain for the designated period

in g°
Group

- 1 2 3. 4
Gestational periocd ’ .

o6 5.2 5.3 4.3 4.7

6410 2.5 1.7 -1.75 «4.28"

10~14 5.8 5.0 3.25 1.75
14-18 9.75 8.2 11.5 12.5
18-20Q 11.8 1.0 15.¢ 18.58
3. - consumptzon was reported

be sween gd o«s from gd 6 through gd 15, and on gd 16~17, and 18-
19 (Table 6.2). Table B prasents calculated daily foed
consumption during the comparable time periods of the calculated
daily body weight gain in Table A. Relative efficiency of food
utilization was not preserited in the submitted report, but these
values were calculated from the submitted data. The c¢alculated
values are presented in Table C. Tha fallowinq equation was, used

in thase calculations: : -

Re-atzve Efficiency = [mean da;ly body wezqht gain (kg) >/ (Zean
daily food consumption (g)]

Results - Food consumption was: stat13ti¢ally sxgnxtxcantLy
decreased at the MUT and HDT during the dosing pericd f£rom. gd 6=
15, and statistically significantly increased at these samé 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 iood utilization apparently decreased at
the'MDT and HDT for gd 7-10, and-a nominal decrease occurred for
gdé 7~10 at the LDT and for qd 11«14 at the HDT. Rats ga-ned the
least body weight -ncludlng controls, and consumed the Least fcod
during gd 5-10 (Table 5.4 and &§.2 -of the Appendix). "

P
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Table B.

Mean Daily Food Consumption in g during the
Designated Period.

Group

' . 1 2 3 v
Time period o -
gd O thru S5 . 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.
Ralative Efficiency of Food Uzilization. - - ~ -

Group . — 2 I &
Relatzvc Erficxency for i .
gd 0-5 0.19 0.21 0.16 0.17
gd 7-10 0.11 0.09 -0.11 -0.32 )
gd 1l=-14°" . e 0,22 0 0.22 0.18 0.10 "' -
gd-15<17" "7 ‘. 0.38 0.34 . 0.43 0.49 e
gd 18=19 -« ° s 0.48 . 0.47 6.54 ©0.5%:_ -
4, ons: Dams ‘were o

sacrlfxced on: qd 20 by COg asphyxiatxen. The ovaries weré’*emov-d

and the corpora lutea counted. Uteri were removed and the’ numd@:

of dead fetuses counted, and viable fetuses countzd and’ wemqhed,

implantation sites were also counted. Reproduction data weres =~ .

raported in Table 6.5 of the Appendix. No dose related effacts o oEe

were noted in the reproductive data. o
* . K11l the fetuses were examined externally, and about 1/3 cf

each litter were examined viscerally by the method of Mecnié, ﬁho,

and Morgan, 1965, a sectioning technique, and about 2/3 of pach

litter were examined skeletally after being stained with -

Allzarln. ;

a. Gross pathology ~ One dam in the medium dose group
demonstrated clotted blood in the uterine horn of an otherwisg’
normal pregnancy. No dose related effects occur“ea en the | J‘
reproductive parameters (Table 6.5). , ke
b. Fetal Examination - There were no dose related effects on
mean fetal weights (Table 6.6). Viable litter siza, live .and
dead fetuses, and post implantation loss were not different chm
control values.
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There were no dose related visceral malformations or- -~ 7
variations (Table 6.7, 6.8, and 6.9). Random variations
occurring: included short or absent renal papillae, dilated
ureters, dilated trachea, and mcttled livers.

Statistically significant dose and treatment related
skeletal effects occurred in the mid and high dose groups (Tables

6,10 for fetuses, and 6.1 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 siqnificant (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,
teeth 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
nceninally elevated at all dosa levels, except for the vertebra/
centra not aossified and/or additional, and the presence of
rudinentary rib. On a littez 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 above, T

unossified sternebras, demonstrated a statistically signlfzcaﬂt'
dose -related increase at.all dose levels-for fetuses but not for
litters. On further evaluation of individual unossified
sternebrae, the apparent dose relatlonship at the LDT was removea
(Table.D.) below. -

- -The -total numbexr oﬁ fetuses and litters with these skélatal

. and ather variations were. nom1nally’elevated at all dose’ levels, .
but none were‘statlstzcally slgnlflcant, except at the HDT (Table

-1 lC‘).l -

[+
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Table D.

The incidence of unossified sternebrae: The approximate number
of lltters with unossified sternebrae.?

Groug .
1 2 ‘ 3 4
Sternehraa Not ogs;fiad S
Number 1 9 0 2 4
2b 1 1 12 7
3b a 1 1 5
ab 1 1 2 6
59 S5 16 . .21 18 18
6b 13 18 21 RS

2 The number of litters have not been checked, therefore, they
should be considered as only approximate.
Litters with unossified sternebra at this number.

D. DISCUSSION:

Maternal toxicity was demonstrated by a statistically
significant decrease in body weight and body weight gain at the
MDT and HDT during the treatment period. Foocd consumption and
relative efficiency of food utilization were depressed at these
sare dose levels, and time period. Maternal toxicity was less
clear at the LDT where a statistically significant decrease
cccurred in food consumption on gd §, 14, and 15, and, nominally,
in relative efficiency of food utilization for ga 7-10 (Table 6.2
and Table C), and tha body weight and body weight gain were
nominally -depressed, &Iut, not statistically significantly
depressed. These .valuss are on the borderline for indicating
maternal toxicity, and are considered sufficiently close to the
NOEL, that the 30 mg/kg/day dose level will be considered the
NOEL for materna; toxicity.

Fetal toxlicity was demonstrated at the two highest dose
levels. Centra/vertebrzae (additional) were statistically .
significantly 1ncreaSQd ‘in litters.at the MDT and HDT. Several
other skeletal paramat@rs 1ndicat1ng dose related toxicity at the
MDT and HDT were statistically significant on a fetal basis, but
not on a lltter bas}s,.auchuas' head not completely ossified,
teeth not ossified, centra/vertebrae not ossified, rudimentary
rib, and sternebrae nct ossified. These parameters were nominally
elevated in litters.

Most of-the parareters affected freguently occur in
associaticn with maternal toxicity, and some may disappear if the
fatuses werd fnllowed after birth, however these effects are
considered indications of developmental toxicity in these
studies.

The statistically significant increase in fetuses but in
litgers for unossified sternebrae at all dcse levels may not be
real, especially 2at the LDT. The increase in unossified

7
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sternebrae at the LDT resulted from a high level of none dose
ralated 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, thé high ‘incidence in historical controls, the
failure of the effects toc 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 rominally -
increased 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 (additional) 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. . _

E. ON. FO S :

1. What preparation, such pulverization of the test material,
was conducted prior to suspension in the carboxymethylcellulose-
water vehicle?

2. What were the approximatsfparticla sizes, and distribution
of particle sizes of the test material suspended in the vehicle?

3. The data on the analyses of samples of the dosing
suspensions used must be subnmifited.

4. The purity of the test material waz not specified, although
it could be determined from a- submitted 90-dog study using the
same batch of test material. .

5. The source of the test animals wids not stated.

F. APPENDIX
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Page is not included in this copy.
Pages (00 through / /O are not included.

The material not included contains the following type of
information:

Identity of product inert ingredieidf:s.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.

Sales or other commercial/financial information.

A draft product label. //

____ The product confidential statement of formula.
______ Information about a pending registration action.
_X 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.




~,

: sy @, -
Reviewed By: Henry W. Spencer, Ph.D. w<<™= 787
Review Section I[I, Toxicology Branch [ - [RS (H7509C) Qi/ ///r
Secondary Reviewer: Marion P. Coplev, D.V.M, <g22M /’
Reviaw Sect:ion II, Toxicology Branch I - [RS (H7309C)

N

DATA EVALUATION REPORT

Studvy Tvpe: Thres~Ganeration Renrodyction Study in Rats (83-4)
TOX Chem ﬂg;: 749

MRID "os.: 00023365, 00080631

Test Material: Simazinaz 80W (2-chlorn~4,6-his-(ethvlianine)-s-

triazine 30%). Recoived August 16, 1963: Lot Vo.
PL 1380

Sponsor: Geigzy-Ciba Research Laboratnrios
Yorixers, New - York

Testing Facilitv: Woodard Research Tornoration
Herndon, VA 22070

Title »f Report: Simazine: Theee~Generation Renroduction 3tudy
in the Rat.

Author: Cartz2r D. Johnston, Fh.D.

Report Issued: Sentember 14, 1965

Zonclusion:

ntal =oxicity NOEL = ‘le2ss than 3J »npm ia malz and ©

Fare smale
narents ﬂ;@ t> reduced delght jain in Fj2 and 2b Jenerations. The
weigh+t jains 22 males weres also significantly reduced Sv approxi-
matel- 11 per:ent in the Fgy denetat’o’l during their sremating nerid
shen >2omp

ared =2 the Ponttol;.: -

Trere wer2 several male IToUy .
—he szu.dv whe anpearad to T2 snaol2 ts oreduce woung ou
not h-ltologxﬂallv evaluated.

Th2re is 3 suggostion zmat ths craatad F3b suns rxamin2i
aistolrgically may have alterza2d livars nut too f2w aninals wer:
axamin2d ko B2 able o complizwzly 2valuata this 290£2ct.

L ranroductive NOEL thoerstors: zanoor he detarmined juo o
—ne lzck ot 2valuticen of apparantls sterile males.
lore ITlagsifization: SunpleTentary
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Materials:

1. Test Compnound « Simazines 30W; Lot No. PL 1380 described
as 80% nurity.

[

. Test Animals -~ Species: Albino rats; Strain: Not su
sut deliverad from Charles River Breeding Laboratorie
Inc. at approximately 23 Zays of age and acclimatad i
the laboratory €for ! week nrior to study commencement.

ppliad
S,
n

Study Design:

1. Animal Assignment - The Fp generation was. started by

assigning 20/s2x in a control group and a test Jroup
at 100 onnm of simazine in the diet.

2. Hous .3 was in individual cages in tamoerature controll el
room. with food and water ad libitum.

3. Afger 2xposure to the test compound for 74 days, the two
sexes werz2 allowed to mate for 10 days.

. The a generation and.litters were examined for the

1. The Fja g t litt 4 for th
number of live nups and the mean litter weights, number i
of stillborn, and physical condition of the test subjects. . . . )

(1)
.

At weaning, cach member of the litter was recorded with
the mean weiqght and number of survivors andé nphysical
condition of the test subjects. After sbservation, the
pups were sacrificed and autopsied.

. A szcond mating of the Fp parents followed with rsmating
as different pairs. The observations were carrie? out ,
for the Fib litters. ) ' L L

(o)}

7. At weaning, rapresentative pups were selected to sa3rve
as the next parents. All other pups were sacrificad )
. and necropsied. The parents wefe also sacrificed

3. The addition of a ~aw jroup (F:;b) of test ani Als 2t
50 ppm wds added te tha Fibd oarnnta £ed either o or 1390
npm in the diet. However, onlv 10 malses and 20 -=zmalzs
were used in each 2I the three jroups. One nmals was mnacal

with sach of two fsmalss in the test 3Jroup.

3. Aftar exposure Zor 31 days, mating occurred with ons-malfl
the fosmales and 10 avs later with the second 12 Samales.
3. The second litters T-D) were the narents £or Lne
succeading grouns.

oAl
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Dietarv exposure and mating procedures as well as cxamin-
ation of the litters produced wer2a as the pr2cading
generation (Fyb).

F3a 2nd F3h litters were produced. However, at wzaning,
the T3ja litters were sacrificed and the Fib litters were
autzsnsied.

Organ weights of the liver, kidnev and heart 2f two

of =2ach sex/litter at weaning were determined. These
thre2 tissuas plus the splzen, adrenal, thyroid, gonad,
and =nne marrow wer2 preserved. One animal/sax/litter
was 2xamined histologically. At l=2ast nine ner sex in
2ach Iosage Jroup were 2xamined.

Statistical 2valuation was not carried out ia the study.

Tast Diet:

- The test diet was not assayed for homegeneity nor for the”
rest dosages actually present in the diet. The dizts were
made wizn either S50 or 100 ppm of active ingredient with
an 80% ...P. (Simazine 380W).

Methods, Besults and Discussion:

1.

Parental Animal Observations - No clinical signs of

toxicity were reported in daily observations. However,
body weight gains were reduced in the Fy generation males.

Reduc=23 gains were observed as early as the second week .

2f exzssure to 100 »pm simazine. -

3 9.2 rcent reduction in gjain was seen by wes4 14 when

sercent
comparad to controls. Females in the Fg generation were
not aftiacted bv reduced weight gain.

F1b Ma_zs - By week 16, there was a 7.7 percent lecreasc
in weiznt in males when compared to weights of zontrols
and b 26 weeks a 15.6 percent reduction in weignt gain
was nc=2d at 100 opm. The 50 opm Josed diet, nowever
appearz2d to affect a greater change than the 130 ppm
dosaga. At 16 weeks an 18.7 and a 22.7 percent loss in
weighz was ragistesred €for the 50 and 100 pom zzouons,
respeczively, when compared to controls.

Femalzs - The females in the Fib generation lost weight
{abouz 7.5 nercent} bv week 8 of the studv. 73Ioth 53 and
100 oz dosages appearad tc be about 2qually 2SZz2ctive in
asroduzing the weignt Loss.

~3-
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4. The Fyb generation in females exhibited weight gain
losses of about 10 percent ay week 1l of the study at
both 30 and 100 opm.

5. "ales in the sz generatlon appeared to bYe more affected
sy tha 50 pom dosage than the 100 ppm diet. As much as a
13 nerzent weight loss occurred at 50 opm by week 17 of
“ha att- dy .

-t

6. The acalt animals were not weighed during gestation or
lactation.

Food Consumntion:

- Foed consumption was not computed £or .animals in the
studv.

Sacrifice and Pathology:

1. Necronsv rasults were sparsely reported but no lesions
relating to dieFary exposure were reported.

2. 9Jrgan weights were not obviously different from controls.
Jowever z dose-~relataed increasing trend in absolute liver
weights was aoted in the Fib weanling males. Relativa
{organ £o body weight ratio) weights were essentiallvy the
same and do not suggest an effect from the dosages of
simazinae.

Histopathology:

1. Saveral adul: animals, including 3 of 10 males in ons group
(100 orm) =mat appearad to nave Jeen sterile in their
aaring 25fo2ks, were not evaluated histopathologically.

‘the F3b gehepation were sxamined histologically.
sex 1n esach litter was examined. Toxicity to
10t obvious -in treated animals when compared

2f such small ~umbers of animals.

~
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an elgq:s {q/cup/litter) at 2irth did nct
ntly £rom contrals in any generation.
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g9/Pup/Litter.
Controls | Simazine 100 ppm Simazine 50 n7m
lst Litter 2nd Litter 1lst Litter 2nd Litter lst Litter 2nd Litter
5.8 6.2 6.1 5.9 o .
6.6 5.8 5.3 5.7 6.2 5.9
6.3 6.5 6.1 6.3 6.0 6.1

The percent of young alivea at weaning noted in the
following table did nnt indicate significant toxicity to
the voung during lactation. .

Controls 100 ppm- Simazine 50 »som
lst Littar 2nd_ th lst Litter 2nd Litter 1st Litteg 2nd Litter
503 g0% 7% . . s9% | . .,._  1

873 39% BT TSNP ' 37% 83%

83% 76% 71%° 80% - ‘813 36%

B

Stillbirths were variable taroughout the different litters
and generations and did not indicate a chemlcally-related

affact.

Conclusions:

Parental NOEL < 50 pom,- LEL. cr DO»DDm tased on reduced _weight

gains by males in the Dremat’ng oe_-ods.

Reproductive tOXlCLtV VOEL/L?Y

'»ould 160t be Jetarmined based

on lack of hlstologlc evaluations I apparently sterile males in
- Up to 33 nercazat of the potential paternal

the Fib generation.

stock at 100 »npm did not Sroduce a

breadxng sessions.

and the langth of gestation was

sragnant female in two successiva

The small samplz size of Fi3b oups examined,

welghts at 14 and 21 days were not letermined.

dose selection was
breeding program.

given. Too few adult males
The male and female parents

histologically in any generation.

not iaternmined.

Pup and litter
No raticnale for
wara used in the
wer2 aot examined

1Ay
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DATA EVALUATION RECORD
 SIMAZINE B
Salmonella/Mammalfan Microsome Mutagenicity Assay

;STUDY IDENTIFICATION: Lasinski, E. R.,. Kapeghian, J. C., and Green, J... .
‘0.  Simazine technical 2glmonella/mammalian-microsome mutagenicity assay.--.
© T(Ames assay). (Unpublished study No. 87038 prepared by CIBA-GEIGY Corp., -
Summit, NJ for CIBA-GEIGY Corp., Greensboro, NC; dated July 8, 1987.)
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MICAL: Simazine.

TEST: JATgﬁ;AL Simazine technica] was described as a pauder- the
urity was. not reported. , 5 .

STUDY[AQT-;QN TYPE: 'églm'nellglmamalian microsocic mutagenicity assay.

STUDY IDENTIFICATION: Lasinski, E. R., Xapeghian, J. C., and Green,
J. 0. Simazine technical Salmonella/mammalian-microsome mutagenicity
assay (Ames assay). (Unpublished study No. 87018 prepared by
CIBA~GEIGY Corp., Summit, NJ for CIBA-GEIGY Corp., Greensbora, NC;
dated July 8, 1987.) MRID No. 406144-06.

REVIEWED BY: .

Nancy E. McCarroil, 8.5. ‘ Signature: /jdmx ! MGV
Principal Reviewer 4 -
Dynamac Corporation ‘ . Date: 1- 29-8% -

. . - s . - ' p ot . A, {
I. Cécil.Felkner, Ph.D.. . . Signature: huaxjﬂ"‘"l S

Independznt Reviewer

Oynamac Gorporation . ..  Date: 7-29-& £
APPROVED BY: A 7
I. "'éé,ci] Felkrer, Ph.0. e Signature;. .
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Technical Quality Control Date:
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7. CONCLUSIONS:
5 A. Simazine technicﬂ was evaluated in two independent Salmonellas
i " mammaitan microsomeé assays' at five doses ranging from i0 to 250 -

i ug/plate. The Mgnest dose both with and without S9 activation
precipitated; no ‘Tevel was' Cytotoxic or mutagenic in any assay

-'strain. under any <condition. We conclude, therefore, that
simaztne technical was assayed to the limit 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.

1. A‘rggg 1; AND nmaus (paorgcug,sq

A. Hg; rials ang Methods: (See Appeniix A for details.)

10T g;; Material: v S1mazine techmcal was described as. a poudar-

et the purity wds not reported. The test material was dissolved

) in dimethyTsulfoxide (DMSO); information furnished by the

sponsor indicated that the test material was stable in DNSO

- at_room temperature for at least 3 days (see Appendix 8,

“ ¢ -Analyticdl Oata, CBI p. 27). Simllarly, analytical data

.provided by the sponsor showed that the highest {250 ug/mi)

and lowest (10 wug/mL) assayed doses were within 10% of the
target concentration. .

. Test © 'Organ"ismg - s. yghimgrigm strains TA1535; TA100,
© 7 TA1538, 'TA98, “and’ TA‘IS37 were obtained from B.. :N. Ames, ~
. universif" of California, .Permanent stock cultures of the
‘-"'?nd1catcr Jrgarn's:ns were heid frozen. Cultures used in the

assay were geh&rated from the frozen stocks by inoculating

into Oxoid Media No. 2 and growing the cuitures for 12 hours

_at 37°C. Cultures were checked for their genetic identity/ .
integrity an& “adfusted’ to 109 ce‘lls/fl..

R 'f"” R} Agtivatigﬁ- The 59 fraction was obtained from Bionetics,

) 5“Char'leston SC, “and was derived from the livers of Sprague-

I;f” Da\ﬂey rats freated with Aroclor 1254. The S9 contained (.08
T to 0 2 mL SQ/mL

;oW
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Only jtems appropriate to this DER have been included.
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4. Preliminary cxtgtonciq_hssgx:' Seven concentrations of the
‘test materfals, the solvent control (DMSQ), and the positive

control ‘(sodium azide at 3..ug/plate) were assayed in the
preliminary. cytotox1c1ty test in the absence of S9 activation

* with strain TA100. - Treated cultures were plated in duplicate
“for total survivers and mutant colonfes. No further details
were reported. .

5. Mutation Assay:

a.. Procedure: - Five concentrations of the test material were
assayed in the presence or absence of S3 activation. To
individual tubes containing 2.5 mi of supplemented moliten
agar (0.05 mM L-histidine and 0.05 nM Diotin), 0.1 mL of
the appropriate test material dilution, tester strain,
solvent, or Jpositive controls were added. fFor the

: .. S9-activated assay,.0.5 mi of S9 was added. The contents
of each tube were mixed, poured onto Vogel Bonner minimal

. agar -plates, and 1ncubated at 37°C in the dark.for 48 .
heurs. - Each dose of the test material, solvent, and
positive .controls was evaluated in triplicate plates.
Sterility controls of the test material and S9 mix were
included. At the end of the incubation period, revertant

" deviations were talculated.

b. Positive COntrglgz Monactivated mutagen controls were

assayed; they included sodium azide (0.3 ug/plate with

; 1 TAI535 . and-- 3.0 ug/plate with TA100), daunomycin --

s . (2 ug/plate’ u‘lth TA1528 and TAOB), ané 9-amingacridine -

- (40 ypg/plate. with TA1537). -The S9-activated positive

controls ware benzo-(a)-pyrene (3  ug/plate  with

TA1538, TAS8, and TA100), B-naphthylamine (10 ug/plate

with "TA1535), and 3-mthy!chalanthrene (10 jug/plate
with TA1537). . .

6. Evaluation Critezia.. The assay uas eva’luated as follows. =f
- the solyent control values for ‘each strains were within the
normal range and the sensitivity of the test system to detect
a mutagenic respénse was demonstrated, the test material was
considered’ mutagenic when it produced a positive and
reproducible dos2 reosponse over three concentration leveis
ui%h the lowest ‘increass equal to twice the solvent contrsl
valye.

8. Protocol: # protoco! was not provided.

At

12. REPORTED RESULTS:

* A. Preliminary Cytotoxicity Assay: The nonactivated cytotoxicity
: assay was conducted with seven doses ranging from 1 to 2000
wg/plate. Compound precipitation occurred at 250, 500, 1000,
and 2000 ug/plate; however, the test material was not cytotoxic
at any dose. Based ¢n these results, the study authors selected
the Towest insoluble level as the tighest dose for the mutaticn
assay.

- colonies were -scored, and. their means and hs}:tandar’d. S
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8. Mytation Assay: Simazine technical was evaluated fin two
nonactivated and S9-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 beth
experiments were combined. 8oth the individual and combined
results indicate that the test mater{al was neither cytotoxic nor
mutagenic (Tatﬂe 1). -

Compound orecipitaﬂou #as, however, reported at the lpj_ghest
assayed dose 250 ug/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.

13. STUDY AUTHORS' CONC ONS/QUALITY ASSURANCE MEASURES:

A. The authors concluded, "3ased on established evaluation-¢riteria,
Simazine Technical was not mutagenic at concentrations up to the
solubility Timits of 250 g per plate.®

8. A quality assurance statement was signed and dated June 26 1981

REV ‘D ION AND INTERPRETATION OF SYUDY RESULYS: ' et

We assess that the study was properly conducted and that the’.study
authors correctly finterpreted the data. Simazine technical was
tlearly shown to be noncytotoxic and nonmutagenic when assayed to the
‘imit of solubility. B8y contrast,’ all Strains responded to the
aopropriate nonactivated or S§-activated muzagen control, which de-.
monstrates that tne test systam had an- adequate 1evel of sensniv‘ty

15--see footnote 1.

“16. CBI APPENDIX: Appendix A,' Materials'ind Ketro s,
Appendix 8, Analytical Dat "8l ». 27'“ NS

» &
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TAlLi {. Representstive Combined Results from the Saimoneiis typhimurium Mutagenicity
! Assays with Simazine Technical i

Dose

Ravertents per Plate of Becterial Tester

B $9 Acti- Strain®
Substance vetion  (ug/plate)  ppis35 TAIS3?7  TAISIS - Tage TAIG0
Solv.nfggg ntrol
utmii;‘rsuuuaa - - 132 1321 153 385 9910
* - 12t2 0%3 %S 325 9Ats
Positive Controis
Sodium:Azide - 0.3 165 + 23 - - —

. - 3.0 - - - - 673:% 90
Oaunceityciin - 2.0 - - 6316 834t88 2
Mib@_{cridim - ' 40.0 - 192 & 57 - — -
Benzo=(a) -pyrens * 3.4 - - Hzzi15 1974
B-Mephthy | amine + 10.0 Jigt 34 — -~ -
SMathyicholanthrene  + 10.0 - 38+ 12 — -

bﬂishesfﬁ;assam dose; slight compound precipitation was seen. at this level. Results fa'r‘f;l#mr-

concanttations (10, 25, 50, end

control vatues.

100 ug/plate/+ or -59). ware comparsble to the carrosp‘&d!ng

P,
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1.. CHEMICAL: Simazine; G 27 692.

2. 'TEST MATERIAL: G 27 692 was from lotr No. 209158 and had a purity of
- 99_6%. : ’ o

[

. “'STUDY/ACTIOM 'TYPE: " Mutagenicity--Unscheduled ONA repair in primary
rat hepatocytes. - '

. -STUDY IDENTIFICATION:- Puri, €. "Autoradiographic DNA repair test on
--rat hepatocytes. (Unpublished study No. 830640 prepared by CIBA-GEIGY
Ltd., Basle, Switzerland, for CIBA-GEIGY Corp., Greensboro, NC; dated
December 20, 1983.) MRID No. 406144-08.
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7. CONCLUSIONS:

" A. Under the conditions of th\s unscheduled DNA synthesrs (uDs)
: assay, the reevaluation of code slides prepared from primary rat
hepatocyte cultures exposed.to 0.4, 2, 10, and 50 ug/mL G 27 642
for 5 hours did not show a significant increase in net nuclear
grain counts. However, the lenqth of exposure may have been toa
short to provide optimal conditions for the detection of UDS
induction by the test material (see Reviewers' [Discussion 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 is unacceptabie.

8. RECOMMENDATIONS:
.. The assay should be reueated using the recommendead la-hour exposure””

" time 1 and the author should provide sufficient data to a;sure that
the highest dose assayed is not soluble.. .

Itéﬁs 9 and 10--see footnote 2. -

«

11. MATERIALS AND _METHODS ( PROTOCOLS):
5t%fA. Materials and Hethod§‘ (See Appendic A for details.)

1. Test Mater1a1 - & 27 692 from 1ot No. 209158 was' listed as
99.6% pure. No information oni physical appearance, stabi]ity,
or.storage conditions.was .provided. The test material was
- soluble in dimethyTsulfoxide..(OMS0) at 5 mg/mi. o
e Lo LTs e T
2. Indicator Cells: Primary rat hepatocytes were ccllected by
in situ collagenase perfusion of the liver of male Tif RAIf

;  (SPF) rats. (170&209 ) egtained from CIBAoGEIGY Tierfarm,
= Sisseln. ' ’

R 1y N ESFe Y
; 3. (Celi Preparation:” . o -

a. Perfusion Technique: The 1iver was perfused Foffe minutas
with a balanced sait .sclution (BSS) containing 5 mM
glucose, pH- 7.4, and withx 0.5% col1agenase~supp1emented

£ e

'

“Mitchell, A. D., Casciano, 0. A., Meltz, M. L., Robinsen, 0. E., San, R.
H: C., William, G. M., and- Von. Halde, '€: S. Unscheduled DNA .synthesis
tests, a report of the U.3. Environmzirtal Protection Agency: Gene-Tox
Program. Mutat. Res. 123(1983):363-410. t

zfJn]y items appropriate to this DER have been included.
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BSS for 15-20 minutes. The liver was excised, removed to
a& culture dish containing Hanks' solution, and shaken to
release the hepatocytes. . P

b. Hepatocyte Harvest/Culture Preparaticn: Recovered cells
were filtered, suspended in Williams' Medium E (WME),
counted, and dispensed (3x105cens) onto gelatinized
coverslips in muiti-well cuylture 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
monoiayer 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. Dosed
cells were rinsed, stained with Trypan blue, and fixed, and

D

the percentage of unstained cells in 100 scored hepatocytes -

was determined. The following criteria were used to evaluate
the cytotoxicity resuits 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 good

condition upon morphalogical examination.. o

uds Assay:

a. JIreatment: Four preselected concentrations of the test
material were evaluated in the UDS assav. Triplicate
cultures per group were exposed tc the test material
doses, the negative. control. (untreated), the solvent
control (DMSO),. and. :he positive contral (100 mM di-

methylnitrosamine, OMN) in the opresence of 1.uCi/ul

[°H]thymidine .for S hours. Exposed cells wers {washed
and fixed with etuanol/acetic acid (3:1) and tho 'Cover-
slips were mounted onto slides. -

A

b. Preparation of Autorad‘logrths/Grain) Developmant: Slides-

were coated with Kodak ARI0, dried for € days at . 4°C in

light-proof dessicated boxes, developsd in Xocak 0D-19,

fixed, .stained 1in hematoxylin and eosin, csded, and

counted. : -

L

c. @Grain Counting: Nuclear grains of 150 ceils for =ach
treatment group were counted. Net nuclear grain counts
were determined by subtracting the nuclear grain-counts
of each cell from the mean cytoplasmic grain counts.-

Evaluyation Criteria:

H
a. Assay Validity: The assay was considered vaiid if

hepatocyte viability prior to treatment was >7CH; ‘gross
nuclear grain counts in the solvent contre! did not
exceed 3 ftotal grains/nucleus or the percent of soivent

i
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control nuclei with >5 grains/nucleus did not exceed .10%;

the positive control fulfilled all criteria for a positive

response; and grain counts for a given treatment were
_ obtained from at least two replicate cultures.

o b. Positive Response: The test material was reported as
vt positive {if 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.

8., Protocol: A protocol was not provided; however, primary data from
“" the slide analysis, historical background data, and summarized F1nd-
zi=- ings from an inftial slide evaluation were furnished.

REPORTED RESULTS:

°re11m1ngrz’t1totoxigft! 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/mL was selected as - the
nhigh dose based on the solubility properties of the test material.
The test material 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 uere 0 4

2, 10, and 5C ug/mL. The author stated that the original assay.
conducted in November 1983, was performed with uncoded slides and
resylts were presented as gross nuclear grain counts. To correc:
these defigciencies, slides were coded and reevaluated in March
198€. As shown in Table 1, the resylts from the reevalu ted
slides indicated that the test material did not cause an apppec1-
able increase in net nuclear grain counts at any of the four
assayed doses. By contrast, expasure of the hepatocytes to 100
mM DEN caused an increase in UDS. The test material results
confirmed the findings from the initial slide analysis, whicn
indicated that G 27 632 was negative in this test system, '

.STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES:

The author stated: “It is concludad that, under the giver
experimenzal conditions, no evidence of induction of ONA damage
by G 27 692 or by its metabalites was obtained that could be
_ interpreted as suggestive of mutagenic or carcinogenic properties
At) of the substance.

[y
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TABLE 1. Representative Results of the Unscheduled DNA
Synthesis Rat Hepatocyte Assay with G 27 §92
(Reevaluated Sliides) :

Mean?d Mean? .
Nuclear Cytoplasmic Mean?
Grain Grain Net Wuclear
No. Cells Count Count Grafm Count
Treatment Dose/mL  Scored + SO 5D + S0
Negative Contro) - 150 2.1321.32 1.91 + 0.97 0.22 + 1.48
Salvent Control
Dimethylsulfoxide - 150 2.13 £ 1.31 2.17 £ 1.12 -0.04 £ 1.67
Positive Control : '
Dimethylnftrosamine 100 N 150  13.63 £3.72.° 4.45:1.74  9.17 + 3.96
Test Materta) o . ‘
G 27 692 50 ug® 150 3.28 + 1.85 2.95 £ 1.96 0.33 + 2.06

3rriplicéte cultures. .. .

bFu1f111§¥report1n§‘labokétory‘s criteria for positive effect (mean auclear grain
count must be >2-fold higher than the solvent control value).

XY

cHighes & Esayed dose was reported to be at the limit of test matertal sciubility;
results ¥for lower doses (0.4, 2, and 10 ug/mL) were comparable <o the . solvent

-

W, rad
»

-
[ d
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B. Signed gquality assurance statements for the initial assay dated

December 16, 1983, and for the reevaluation of the slides dated
May 5, 1988, were present.

14.. REVIEWERS' JTSCUSSION AND INTERPRETATION OF STUDY RESULTS:

We assess that since the author stated that solubility limited
the evaluaticn of higher test material concentrations, data
should nave been provided which indicated that 50 ug/mL was a
precipitating dose. Additionally, the length of exposure of the.
hepatocytes to the test material (5 hours) may have been too
short to detect a UOS response. The U.S. Environmental Protection
Agency Gene-Tox Program3 recommends an 18-hour exposure.

Although the ability of the hepatocytes to detect UDS induced by
DMN following the 5-hour exposure was clearly demonstrated, the
test material (G 27 692, simazine; 2-chloro-4,5 bis (ethylamino)-
s-triazine) i3 not structurally related to OMN. Therefore, show-
ing assay sensitivity to detect a known genutoxic agent after a
short exposure provides no assurances that the conditions were
optimal for the test material to interact with and damage genetic-
material. To illustrate the peint, Barfknecht et al.* have
shown that while OMN-induced UDS in 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 DMN doses.

The issues relating to assay sensitivity and specificity were
previousiy discussed with the sponsor ([see summary of EPA/
CIBA-GEIGY meeting conducted by Or. Jane Harris, EPA Section Head,
Toxicology Branch, on June 20, 1986). The consensus opinion of
> participants at this mezting was that the exposure time for the
i J0S assay should be 15-1% ncurs.

“e conc’ude, ‘tnerefore, +hat the assay should be repeated to
conform ~ith recommended procedures. )

ltem 15--see footnote 2.

5. CBI APPENDIX: Appendix A, Materiai ang Methods, 4Bl pp. 9-11 and
. 20-22.

*Mitchell ot al. dytat. Res. 123(°3R3):363-210.
i

*3arfknecnt, T. %., Naismith, R. 4. and fornburst. 0. J. Variations on
the standard prstocal design of the hepatocyte ONA repair assay (manu-
script submitted o *he J. Appl. Taxicol.}.
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i. HCH§HICAL: Simazine; G 27 692.

’-T§ST MATERIAL: G 27 632 technical from lot No. 209 158 was listed as .
.+ 39.6% pure. . o . .

3. "STUDY/ACTION TYPE: Mutagenicity--[n vitro cytogenetic study with
. human lymphocytes.

... STUDY _ IDENTIFICATION: Dollenmeier, P. Structural chromosomal

Iaperration test--Chromosome studies on human lymphocytes in vitro.
(Unpublished study No. 871099 prepared by CIBA-GEIGY Ltd., Basle,
Switzerland, for CIBA-GEIGY Corp., Greensbore, NC; dated March 24,
1988.) MRID No. 406144-07.
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SV ETS|

CONCLUSIONS:

~-cell
T Tymphocytes .from different donors or replicate cultures: fron
jfferent donor5~be included. Additionally, the author should
“’furnish data which indicates that the highest dose assayed -is -not

o scomgnonr;gu;.

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. nar clastogenic. However, several factaors preclude
acceptanc. of these results as valid evidence of a negative
response:

1. The author stated that the highest dose was selected based on
the sclubility 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.

The study is unacceptable.

It is recommended that the assay be repeated using the appropriate

harvest time and that either separate experiments ..with

soluble.

‘,LNATERIALS JAND METHOOS (PROTOCOLS):

3 and 10--see footnote 1.

Y3
Nt

5

Materials and Methods: (See Appendix A for details.)

1. G 27 692 technical (simazine technical) from lot No. 209 158
was listed as 99.6% pure. No informatfon on the phy¥ical
.. appearance, storage condgitions, or other characteristics+that
define the test material were reported. The test matarial
was dissolved in dimethylsulfoxide (DMSO) and filter ¥feri-
lized through a 0.2-um membrane. Based on the soldbxhty
properties of the test substance, stock solutions fgr all
assays contained 10.0 mg/mL; subsequent dﬂutmns.ﬁ‘uere
prepared in DMSO and were added to the cell suspensiqva te
yield 1:100 dilutions. Solutions of 625 e

concentration and found to contain between 95 and 111% a,g the
target concentration (see Append1x 3. Analytical Data. c8!
pp. 18-21.)

s

4

YOnly items appropriate to this DER have been included.

3
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2. Cell Line: Human Tymphocytes were obtained from the vemous
blood of a single healthy donor: no information regarding the
donor was provided. Cultures were grown in “conventional
blood culture medium* (Chromosome Medium, Gibco) for 46 hawrs.
The mitogen used %o stimylate the lymphocytes was not speci-
fied: however, we assume that the Gibco product contafined
phytohemagglutinin, . .

3. S9 Fraction: The S9 fraction was obtained from Amalabs Imc.,
North Haven, CT, and was derived from the livers of male RAI
rats induced with Aroclor 1254. The S9 reaction mixture
contained 0.15 mL S9 fraction.

4. Preliminary Cytotoxicity Assay: Cultures of lymphocytes were
exposed to 14 concentrations of the test material or the
solvent (0MSO) for 3 hours, both in the presence and absence
of S9 activation.:: Treated cells were washed and reincubated
in fresh medium for 24 hours. The mitotic index was detar-
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.

5. C(Cytogenetic Assay:

a. Treatment: '- Qupifcate cultures ‘were exposed to. Five
*selected nonactivated and S9-activated concentrations of
© “the test material, the- solvent (DMSO), or the positive
controls (0.8 ug/miL mitomycin C/-S9 or 10.0 ugs/mL
cyclophosphamide/+S9) for 3 hours. Following treatment,
‘cells were. washed, ‘resuspended in fresh medium;, zand’
incubated for 43.5 hours. Colcemid (0.4 ug/mL). was
added 2.5 hours prior to harvest. Metaphase cells were
collected, "swollen with a hypotonic 0.075 M KU1, 2nd-
fixed in methanol:acetic acid (3:1). Slides - were
* .prepared -and 'coded; the staining methods were Aot
" reported. : - .

b. Metaphase Analysis: One hundred cells from each treat-
- .ment group (50 ctells/culture) were examined ‘or
: ¢hromosome absrrations.

6. Statistical Methods: The data were not evaluated stat-s-
tically: - .

7. Evaluation Criteria: No criteria to establish the valicity
of" the assay or the biological significance of <he resu’ts
ware provided. -

Protodéo: A protocol was not presented; however, 1 Stancard
Uperating Proceaure (SOP No. 301502) was listed.




12. REPORTED RESULTS:

':.-" A.

Preliminary Cytotoxicity Assay: The cytotoxicity assay was
conducted with 14 test doses .ranging from 0.012 to 100 ug/mi,

both in the presence and absence cof S9 activation. No appre-
ciable cytotoxicity or mitotic suppression was noted at any dose
level. The study author stated that the highest concentration,
100 ug/mL used for the cytogenetic assays was based on the
solubility of the test material in DMSO; solubility in culture
medium was not reported.

Cvtogenetic Assay: The five doses for the nonactivated and S9
activated assay were 6.25, 12.5, 25, 50, and 100 ug/mL. As
shown in Table 1, evaluation of metaphases from Ilymphocyte
cultures exposed to the five selected test material doses did not
reveal an appreciable increase in the percentage of cells with
chromosome aberrations. By contrast, exposure to both the non-
activated positive control, 0.8 uyg/mi mitomycin C, and the
S9-activated positive control, 10 uyg/ml.  cyclophosphamide,
induced marked increases in the percentage of aberrant cells.

13) STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE HEASURES.

A.

The study author stated, "It is concluded thatr under the: guvnn
experimental conditions nrgy evidence of mutagenic effects was
obtained on human lymphocytes in vitro treated with G 27 692
tech.*

A quality assurance statement was signed and dated March 225ﬂ1988-
t

J:flREVIEHERS' DISCUSSION AND I®XTERPRETATION OF STUDY RESULTS:

.1we assess that Simazine technical was not adequately tested - For the

, potential to induce chromg<ome aberratlons in human 1ympnocytes for
" the following reasons:

1.

Although not required, it i< strongly éecommended. however, that in

The author provided nc data to suoport the statement that the
highast assayed dose was based on test materfial irsolubility.

Posttreatment cells were bharvested at 43.3 hours. Since the
maximum yield of first division metaphase would occur at 24 hours
postexposure, preparations from cells cultured for longer periods
will contain 1increasing proportions of cells in second ang
subsequent divisions. The data did not 1indicate that simazine
technical caused mitotic delay; therefore, the use of a prolonged
recovery time reduces the sensitivity of the test system to
detect weak ciastogenic astivity.

vitro human lymphocyte cytogenetic assays should be performed with
lymphocytes collected from dirferent donors (i.e., each culture at
each experimental point should he from separate donors or the entire
experiment should be repeated with new donor Tympheocytes).

5
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Item 15--see footnote 1.

' CBI APPENDIX:

Appendix A, Materials and Methods, CBI pp. 10-12, and
Appendix 8, Analytical Results, C8I pp. 18-21.
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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/my) vation Scored tions tions
Solvent Control
Dimethylsuylfoxide - - 100 3 3
- + 100 2 2
Poﬁﬁve Control |
Hi‘comycm c 0.8 - 100 34 344
¢yclophosphamide 10.0 + 100 18 133.D
Tgsf{ﬁateria]
100¢ - 100 1 1

100 +* 100 i -1

bl
v

aReported as positive by the study author.

Daeaért Tists 13% of the scored metaphases with aberrations; since the

tor31 number of aberrations and % cells with aberrations do not aigree,
\Jg assume that several cells had >! aberration.

Hgnnst assayed dose was not cytotoxic but was reported by the author *o
bwr» he limit of test material solubility in dimethylsulfoxide (1. e
¥, @00 ug/mL); solubility in culture medium was not reported. Resm
F’g@@ouer doses (6.25, 12.5, 25, and 50 ug/mL) were comparanle to fhe
sglvent control value. ‘ N
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APPENDIX A
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Page is not included in this copy.

Pages / 52 through /5- 2 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 formula.

Information about a pending registration action.

The document is a duplicate of page(s) .

2§ FIFRA registration data.

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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Reviewed by Robert P. Zendzian . Ph.D.

~econdarv Reviewer: -

Date:. Aucust 24, 1988

Zee Meﬁ randum: Simazine, Review of Dermal Absorption ctudy
RN from Robert P. Zendzian, Ph.D.

to Mike Ioannou, Ph.D.

Cated: August 24, 1988

Tus bl erseyr
2evaluated by: Fenry W. Spencer, Ph.C.
acondary Reviewer: Marion P. Copely, DVMy‘%}@Q\/é%??

n 5

Data Fvaluation Rencort

Chemical : Simazine (14-C)

Tcxicity{Chemical No. 740

BJr1ty.,~1maz1ne Technzcal, 96 to 98 % radio purity
S:udv Tv:e. Permal Absorption in rats

206144-09

-
<L
-~

consgr;: Ciba-Geiay Coxp.

acilityé WIL Research Labs:;and Agrisearch Inc.

Report: Dermal Absorption of l4C-Simazine in the rat

. . “+
- B [
2

Authoﬁégﬁ T. Murphy and G. Orr -,

~tudy;\o,’ ABR-88042

=

Rero rt Is;ued- ‘warch 30,1988 - L
o At e h
C“ncluchn. W : '
The 'crevious reviewers ewa.ation {copy.attached) accurately
reflects, the results of the studv. The study is classified as
acceotable. :

The reviewer found that. at.dege-. of 1 and 5 mg/rat (C.1 and 0.3
nc/em2) a'*fa exposures of 2, 4, 13 and Z4 hrs, actual mean dermal

atsorpticn was less than one percent. dowever. between 1. and 20%
of “hev’cw dose and 31 and 41:% 5f the nigh dose remained on tne
skin after soap and water wash. This cuantltv ig potentially

acsorbabcle.
An additiznal dermal absorption study was recommended by :the

reviewer =o better quantitate the risk associated with dermal
axrcosure.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON. D.C. 20460

OFFICE OF
PESTICIDES AND TOXIC SUSSTANCES

MEMORANDUM . . Auqust 24, 1988

S'JaJEC'r:".’;mazme, Review of Dermal Absorption Study

TO: Mike Ioannou Ph.D.
Toxicologist
- - 4

FROM:  Roberc P. Zéndzian 2hD
‘-Sénior Pharmacologist

Action Réﬁ':ﬁ‘és&ted

Review the following dermal absorotion-study;

Dermal absorption of l4C-Simazine in the rat, T. “Murphy and G. Crr, CISA-GEIGY .
Corporationy."Ag Div, Biochemisty Dept.; WIL Research Labs; and Agrisearch -
Incorporated . Laboratory/Study No. Aa3R-88042, Mar 30, 1988, MRID 406144-09.

Conclusxon
dy is acceptable. - R
At dcses of 1 and 5 mg/rat (0.1 & 0. 5 mg/cm2) and exposures of 2, 4, ].0 anc

between l_l» -ax)d 20 % of the low dose and 31 and 41 % of the h:.g*z Jose remained.- .
on/in théfe.Sk,in after soap and water wash. This quantity is$ potentially abscrpable.

e

Qecoxmlenda: on . s

An onc&kemc risk, mammary gland cumors in female rat..,, nas deen 'dentxﬁ;ed
for this qomoound. In order =o better quantitate the risk ,assoc*zated with dervav
exovosure to this canpound, an additional dermal &asor.otlon study is recommended.
This study is designed to detemmine zne fate of tae matena' ramaining on/in" .the
skin follewmg the soap and water ~ash.

urwos -6f twenty rats each should be *reat:ed Je:mally wirs 3.1 or 3.3 .0 |
mg/cm? simazine. Ten hours af=er dosi -:'g the apolicztion site .;nou‘u be washea,J
quantitatively, with soap and wacer. four animals ger dose shouid se termindted ac
this time. At intervals of 1, 2, 7 and 14 days after the wash, four animals oéi'
dosn shoulg, be terminated. Mernodolocy and sample mllectwn smould be as perfgmred
in chis study "
At:tachmencs .

DER
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Data Evaluation Report ~D7449

Dermal..absorption of '4C-Simazine in the rat, T. Murphy and R
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.

- P ro
TR e - e 4E
Reviewdd bv Robert P. Zendzian Ph.D.

S Senior Pharmacologist

Core Classification Acceptable

Conclilsions

At doses of 1 and 5 mg/rat (0.1 & 0.5 mg/cm?) and exposures

4, 10 and 24 hours, actual dermal absorption was less

than_pne'percent. However, between 11 and 20 % of the low N
1< ‘31 and 41 % of the high dose remained on/in the skin

afteq vap and water wash. This quantity is potentially ‘absorbdble.

Materials
e ————p

(pazine, 14C-l;be§éd in the triazine ring.
28.0 uCi/mg for the low dose 98% radio pure
2.4 uCi/mg for the high dose 96% radio pure

o

dharles Rivers Sprague-Dawley male rats 200-300 qmé‘ftoﬁ

Madis8p-Wis.

Experimsatal design

e
treated per ”2 .

L

1.0 or 5.0 mg/rat. Four male rats were
time- géi t and sacrificed at either 2, 4, 10 or 24 hours
f*erﬁhgératment-' The high dose was admiinistered in a 50 uL
aqueodﬁnSuspenSlon and the high dose in a 200 ulL suspensgion. :
"The ﬁggsal hair of all rats utilized in <chis study was shavagﬁu
appro@g tely 20-24 hours prior to dosing arnd the area washed’ &
with 4 one. A 10 square-centimeter area, 4.0 cm by 2.5 cm”
was ua a'as the dosing area. The dose was aniformly spread
with #.'Dkummond displacement pipette. The amount of radio
actxvﬁ‘sxmazxne remaining in the pipette was determined. the
dose ﬁ%yyallowed to air dry and the dosing area was covered
with % @rotec*;ve appliance.

f’ ated animals were housed separately in nalgene
metauqlfsn cages for the duration of the =2xposyre. At
_ermlﬂa¢@on the animals were anesthetized and the protective -
app1‘d ﬁe removed for analysis. The application site was washed
in s¢€ﬁ tan Dove liquid and water and rinsed with wate-. .
Aftarjaaahzng the skin of the dosed area and the surrounding

skin vered by the protective device were collected separately.
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skin I (treated atea), skin II (area covered by

the aﬁpiication), soap rinse, water rinse, paper rinse, stoma-

hesive rinse, bridge rinse, urine, feces, cage wash, paper,
gauze sguares (A and B), blood and carcass.”

Results and Discussion

Results are summarized in tables II, III and IV from =
reporz. The report includes material remaining on/in the ski
after washing as absorbed. It is considered better to

distinguish between materlal ‘actually' absorbed (in blooad,
carcass;™urine ind feces) and material ‘potentially’ absorba

h

(on/in. fhe skin). Less than one percent 6f the applied dose .
was a ally absorbed ‘even after 24 hours exposure. However,
signi ntly high portions of the dose remained on the ski=

following the soap and-watér wash and were potentially avail
for absorp:xon.

little evz&anqe ofmwlme dependency for absorption
binding was- observed with either dose. This is
essserdf dlly a function of the amount of materal in the
carcass. Excretion showed a clear increase with time.
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ABR-88042 ~ 07449
Page 14 of 32

s ' TABLE II: THE PERCENT OF DOSE ABSORBED!, UNABSORBED?,
Lo AND REMAINING ON THE SKIN AFTER A SOAP AND

T WATER RINSE IN ANIMALS TREATED WITH !°G-
SIMAZ A’ LOW DOSE LEVEL
" Fraction- : . Dose (1.0 mg/Rat)
' Time of Sacrifice (Hours)
2 2 10
Blood 0.01 0.00
Carcass . 0.50 . . 0.20
B s < gt 0g ‘0 10
o 0.00 o omqq' 4 "
A 700N d'fc e Tl // ’
- e e S "'/'Jtrl T
QPR e Bk BT 16 92
_1.33 1.50
T T8 82 o Fes Ao 0
o CoRs G i b serEeky
: 2 “12.03% 13 72‘ "
Bandaqe Rxnse 0.03 9.39
.Bridge Rinsge - . G0 Q0: - - 9.00 .
‘Paper Ringe™ - 0.18 . .§.02
‘Soap Rinse 85.80 74.65 . R
.Water Rinse ; " 4.47 6.97 : coT
0.00 . 0.00
5.562 4.34
S Q.15 ©g.l4 0.23 ;
f?’? Q.00 . _0.02 “'O.OZA)
Unabsonbed . - 94.60. 96.26 - 87.12
,;,,é, : *’?’q*‘.f" L o
.7 ;Total 1*C 107.99 108.29 .05.84
Ry Recovered
5.

“/i-'Sum of the bdlocd, carcass, urine, feces, skin I, and
. skin If.

. 2Sum of the »andage rinse, bridge rinse, paper rinse,
. Soap rinse,.water rinse, paper, gauze A, gauze 3, and
A cage wash. .

L

a0 . N .
.« *Mean of four an:mals per data point. 7
v ';y AN




