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a. Toxicology Frofile

31 Series Acute Toxicity and Irritation Studies

1-1 Acute Orali

An acute oral LDgg of 1.9 g/Xg in rmales and 2

1 g/%g in fezales has bee:.
reported Sor technical terbutryn in Tharles River ras

s (4RID ocokshkiz),

Toxicity Casegory: LI quﬂi
Core Classification: Minimum

Tals suudy satisfies the requirement for zcute oral soxieizy

7
< -t

[ %)

1-2 Acute lermal

Al acute dermal LDEQ of >20.0 gm/kxg for techrisal Terbutryn khas Seen riporsed
®3r aibino rabbifs {MRID SC0L8TL2),
- . . T W(L\
Toxicity Category: =I¥_N %
Core Classification: Minirum

This s3udy sauvisfies the raguirement for acute dermal <oxicizy.

ave Inralation study was not found con T
inhaiation zoxicizy study on che technical p

iet Primary Iye Irrization
An adequate prizmary irritaticn test cn Technical Terbutryn was nev avalilaskle.
Towever, a test was avallazie en 2 product containing 76% zerhussym (VEID 01LE722R),

Toxizizy Category: III
Core Classification: Guideiire

rimary ere irritation study, since

Toxicizy Category: IV
Core Ciassification: Minimunm



This study sacisfies the requiremesnt for primary skin Irricazion.
81-8 Dermai Sensizization

A stidy for cechnical terdbutryn on dermal sensitizaticn was not found. A
dermal senwisization study is available on a product which contains T48% terlutryn
{MRID 00148730). The resuiss indicate that zersutrya should not be ciassified =zs
a skin sensitizer in guinea pizs.

Core Classifization : Minimum

A Zermal ssnzizazion szudy on technical sertuirsa is -t ranud

D

alayed Neurstoxicizy
erbutryn is not structurally related to 2 known group of cholinesterase
s e

delayed neurotoxicifty testing is5 not required.
au

5.2 Ser‘es Subchronic Testing BEST AVML‘BLE BﬁP'{

32-1 Subehroniz Zral -

T 3 e dog. Thae six
subchronic zoxicicy zestiag.
=7 teszting i

in she raz.

= -~ . - - ’ -
32-2 Zubchvonis Cermal [2l-gar)

2zhnizal =wertulryn has not been emaluazed in an 2l-dar sulehranic dermal
study 2nd, shus the subchronic ferwal hazard of the preducs ca2anet be avaliataed,
4 Z21-2ay dermal s3udy -has been submitted bus has heen iaval 3 085245%,

4 A e s . s -
A 21-day Jermal stidy in she rabhis

e

s required.

32-2 Subearonic Dermal {90-day)

[4)

Zxtended dermal exposure to technical terkutryn is not axpacted To occur
2nd, thus vesting in 2 90-day dermal stady is not requirei. .

N




A Two year rat feeding study (MRID 20035923) is available, i.. which razs
received technicz” -erburryn in their diet at .evels of 0, 2, 300 and 3000 prm.
Decreased body weignt gaia for both males and females and an inereased incidence
of fccal cyicmegziy in livers of female rais was seen at 2000 pum. Complete
nematoiogy and zlinical chemistry according no guiieline standards was not done

¥
in =ais study and <hus 2 MCEL for these rparameters couid nct be detarmized

Alzhcugh 2 complete twWo year toxicizy study wish 2istovathology
will not Se reguirad, = weil-designed 2l.menth feeding study will be required
for registraziorn with emphasis on hematology and ciinical chemistry parameters
i ier T ine

o
(o]
*
§3

2z MOZEL for these effacts.

A six-zonth teagle dog study [MRID 0CC20132) is availabie, iz whieh dogs
reddived cechnlsal tertutryn atv levels of J, 10, 25 and 5% me/xz/day in the diem,
At 2% 2nd 350 mg/ig/day musssal thickening of varicus segmenis of the small inzag=isa
and sutmucegsal Irmphoii ayperdiasia in the tylioric region of the stormach tas
atserved. The WIZIL was 1T mg/kz'iay.

3 3 q - AR O el - L2 - 5
ed during she pericd of sinme that sig-month dog
X 2 aroni

Thi s s
soxizizy studies were Lons
c T STn

ide rd accapted as chronic studies, thus the reguiresment
Tor chroni oxiziwy =esing in zon—rodent has teen satisfied

!
i

J—1

33-2 CZncogenicizr . @S“ &vA“}BLE Eﬁ?

2. Mouse

ce (MRID
ared in the 4
<

A two rear carcinogenici<y study in Charies River CD-1 m
T 3
Y was observe

L] -—
avaiiablie, in which technical terkuliryn was adainist
9, 3, 100C, and 300C ppm. o evidence of oncogenici
n =this study. .

et
4

s W W
C ot O

Core Cliassificazion: Min

“
i
3]

or cncegenicizy teszing in the mouse Zas deen satisfias

A %o y2ar chronic toxicizy study in TD rats (MRID $0035923) :s
12 in whiiz the oncogenic potential of technical terdutryn was studied.
istica

zom in the Siet terbutryn induced a2 statist ily significant increase in
the numser oF mammary tumer bearing female rats, in combined hapatoceliuiar
acen r o fo) -
; ol

3
=as z2nd carcinomas in fa2male rats, in combined shy
=

o , id fol
idencmas z2nd 2arzizemas In male rats and in ses e

-
Teit

[



ore Classificaticn: ‘inizux
e requirement Sor oncogenicity testiag in the rat has been satisfled
3 Teratvogencity

atology studies have been conducted on tertutryn in rats ‘*mT) I015276L)
I'4 arnd
d cies

T3 00152753). Terbutryn was not seratogenic to either spe .
carnal toxicisy {n the radbit was 10 =g/kz and 30 mg/kz for the
jegreas2d fad sonsumprion, increased food I dacreased body
5<201 changes in ratbizs at SC ag/%3 and iners mortaiizy,
racion, .urine staining, tlood discharge and waighs 1333 at 100 mglig in she
ha YCTL Sor Tetotoxicity in =ze rat and radbbis was 50 mg/Xg based upon
ceduced sssitization and misalignment ¢f the sternebrae 2nd cenirum vertebrae,
=aduced ossificaticn of the metelkarpals, proxizal phalanges and dlstal phalanges
f the Soragaw znd reduced ossificazion of the menacargals and distal phalanges
22 tn rats 2% 500 cog/kg and reduced ossification of starnetrae in

ne nindpaw

-
20
~a

- a

+  Rzzrziuction ¢

A =hree generation reproduction snudy In Tmarias Ziver CD rats MRID
-, : - kY - : 3 P a . - .
35655) tg available, Terbutrn was administered In the dlec at la2vels of 2,
2nd 3000 zpm. At 30C0 ppm, decreased mean tody weights and Jcod censumprlon
-as wera sund for she Fo, T: 2nd To pareats as well as decr2aced pup welghts
211 generations ast lactasion day 21,

Jore Tilassifiction: Minimum
This study sazisfies she requirement f0r a regroduction study 1 rodeans.

riag Mutagenicity

izy testing hzve not been satisfled
snlemenzary data host mediated rat: Jiba-
1; “MRTID 20100453 and “usagenicizy 2hromosome
; ol 3 Ma, 310532 57 Yovember 23, 1331
2 10108458, tn dy fin-vivo cytogsnesiss in hamsser; MRID
2C634) was aze ed no mutagenic azsivisy. Terbutrya has aliso
~ zesztad in the sast {Chinese hamsser; MRID J0157315).
Tici2us znomaly ve Dus was “zund t> Be an unacceptable assay.

i1 be reguired for zhe registration of
ghanism of samor induculion of terdutryn

2]
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EVEe)

whe v e aaY

“’—

1-1 Acute Zral Toxicity
1-2 Acute Termal Toxicity
1-3 Acuze Inhalation Toxicizy
1-4 Primary Iye Irrization
1-5 Prizmary Dermai Irritation
1-8 Dermal Sensitization
11-7  Acute Teilayed Neurotoxicity
2-1 Subchronic Jral Dosin

in <vo species
2-2 Subchronic Perma
2-3 3Subehrsniz T
2=+ Suzexrsnic Tnx
3= Chrenic Toxicisy -
3-2 Cncogenicity

ia wwo species
3-3 Teratogenicizy

in tvo species
i-+ Reprcduction

s s o e K 4
=2 Mutagenicity . s L 1
v . . -
$-. MexvaboLism
-2 Termal Abscrsuion
3ased con this assessment of the soxicolegy dzta hase Sor Tz tutryn the

sinowing Guldeiine Toxicology studises have leen identified as dcta gaps and are
aguired.
-3

Tnis Zaza raguirement is oniy rartially satisfied and addizional sesting
o

n-vitrs mammallian gene mutation zssay;
A chrcmosome aberraticn stuvdy in ratsg

nscheduled 2UA synthesis assay in rat heratoeytaes; and
repeat 3f the sister chromatid sxchange assay in

Tars.

This data requirement {3 only zartially satis’ied and additicnal westing is
quired o meet 1322 ZPA Jui ~'I-3s for a metzbolism study {i.e. wuitiple dosing’.

S assessnment -e Toxicoliogy data base Tor Terhutryn the
al non-gulidell stuly Is required. :
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denermined for these
study design.

Tolerances and Tolarance Reassessmenz

Tolerances for tertusryn have heen approved Sfor the 2ACs iisted heiow.

blished Tolerznces

dvalent to 2

D . Telerance Toed Faczor /daryil.5xg)
rTisy 2,220 ppa 2.03 €.20Cchs
rghin 2.120 »zm 2.933 2.2€350k5
237 2.2290 o= 20.35 9.31334¢C
The A3I Zor verbutryn was based on a sic-zonth dog Sfeeding study. Tha no-

serrad-effact Leval (NOEL) Tor znis study was 13 ng/xg/3ay vased upon mucosal
ickeqing 2f various aegneqna of <he smail Intestine and submucosal lymphoid
serzlasia in the pyicric region :f zhe stomach seen 2t 25 2nd 350 mg/xg/day.
ng 2 safaty Sfactor of quO,~si“,, 2 SJEL was not detarmined in the chronie

szudy, 3 ~ARL of 2.0100 ng/%ziiay 2an he ‘a-cuh.ed.

2

-~—a

?
.5 =g/day for 2 ,O ®: individual. Tha TMRC of
4 Tne Total tolL above and 2 dally
- /

<9 Charles River 20
21 comdined mammar

scmoined ".e:a::

u
2]
e

shyvoid foilizular
omas In 7males at 3l
£o she Toxicol
rzwn Trom their r

(13

11

o

[IENS B o1

o

Y O L A

assificavion of terbuirm, aonsidaring ail »f
2 category T since che chenical praduces 1) a
~ar Xnown £o have 2 high and variable
tumors {tasticular,
of short-tern
were zvalladi=).
oy -2 class m2rviirim sinca
2g and since s "Ju conciusive,
} datz wers aw : dasa was not
vazine, histori: 2Ta on the mammary
i 1 %3tznding 2ad iy 2 preliminary
of mammary SUnors was ava final raport has
adsicion four “hyvaid inn £ sTructurally
s ATre XnowT : ca chyroid Commiztse fels
assi? EReyol fofobe izive informa=isn
anizl and/or oncegenicity )
iy ore o113 2 ategsry 3-2
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Addisional mutagnicisy data has Zesn reguest
:gistration Standard. 2 quantizative egtimation o
r2n completed by Toxicology Branch.
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Tamales

n

.

B

\Y4)

”

P

(o]
1
L-

Mammary: adencmas + car ol
adenomas + carcinomas +

fisrcadenomas 2,27 ¢

y y

Livar: adenomas 1.08 x 107

adenomas + carcinomas 1.33 x L0~

Malies

Thyroid: adenomas . S.12 x 10-T
adencmas + carcinomas 1,7 x 0=
Tastes:  a_eromas 1,83 ¢ 10-:%

nt I3 shat whizh gives tie most
wouid Te what Serived Tram ~hyrol
This weuld correspond o

3 ~

QY mamAarns

averaze Sody weigh
ol a

L) e =4 N -3 - - A o S 4 et )
The upper 357 cocnfidence limits gn the 2istary onccgenics risks fer serdutryn
o N P =3 e s . . - .
3s3ible human oncegen) is 2.5 x 1072, This is hased 2a serlay, sorhhunm an
22T at tolerance lLavels of 2.1 zom. :
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(Unpublished study rsceived June 5, 1980 under 100-540;
prezared by International Research and Developrent Corp.,
submitted by Tiba-~Geigy Corp., Greensboro, N.C.; CDL:2L2572-1)

Jes=up, DU.C.; Cunderson, G.; Ferrell, J.F.; et al. (1980) 2-Year
Chrenic Oral Toxicity Study in Ravs: IRDC No. 282-008. Rev.
{Ungublished study received June 5, 1980 under 100-540;
pfg; reé By International Research and Development Corp. in
cooperation wizh Experimental. ’a:hology Laboratories, In-.
submitted by Tiba-Geigy Corp., Greenstero, W.C.; CDL:2L2370-n!

70} Repers o Geigy Agricultural Chemicais: 2eu

Oral Toxieizy Study on 33~1352% Technical and 83-1L260 Tash

in Male and Famale Aibino Rats: I3T Yo. A8087. (Unpub;-;h,

study includizg submizter summary, received Aprii 21, 19"1

under 171154; arepared by Induscrial 2ic-Test laboratoriss, “-e.

: ]
submitvted by Ziba-Geigy Corp., Ardsiey Y.Y.; CDL:093L72.7)

Mastri, C. {19
[od

Dean, W.P, (1977 Primary 3Skin Irritation Study in Rabbits: IRDC
Yo. 382-021. (JncubLished study received Augus: 16, 197" unde
100-496; prerared vy Internaticnal Research and Devolopne“t
Corp., submitz: ed by Ciba-Geigy Corp., Greensboro, N.C.j; COL:
231313-M)

Dean, W.P. (1977 Acuze Dermal Toxicity Study in Rabbits: I20C
Yo. 332-021. ’Cnpuu;is“e study received August 16, 1977 undar
100-494; prepared by Ianternaticnal Research and Jevelcpment
Corp., submiztted by Cida-Seigy Corp., Greensboro, N.C.; DL
2312313-)

Tl

Mas

O o

r
T Geigy Chemizal Corporation: 2l-day Subacute Dermal Toxlc"“
G2-1h280 20 "m Wo. ASLkSE,  (Unpublished study received l

Q
L]
G
G
l

-

January 20, 1358 urder 3FO714; prepared by Industrial Bic-
Test Laboratories, Inc., submitted by Geigzy Chemical Co., Ardsier,

M7, CDL:0G1235-3:
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00100619 Larsen, 3.: 3akek, J.; Feil, V. 1978. Metaboliism of lbco
Terbutryn by Rats and Goat. Source unknown- 7:? fAlso in
unpublished submission received “ay 4, 1982 under 100-496;

submitted by Ciba-Seigy Corp.; CDL:2k7365-C)

00100653 Arai, P. (3981) Intrasanguine Host-Mediated Assay wish S. Typhimurium:
Yo. of experiment: 810171. (Unpublished study received May k,
1982 under 100-5L0; prenared by Civa-Geigy Ltd., Switzerland,
submitted by Ciba-Geligy Corp., Greensboro, V.C.; :DL.2h7368-B)

06100654 Fo0L, 3.3 Puri, E. (1981) Chromosome Studies in Somazic Cellis,
3one “arrow, GS lh260, Chinese Hamster--Dosage: 730, 1500,

3000 =mg/%g: ¥o.of =xperiment: 310173. (uﬂ“”O;lSG“" ssudy

vazelved “ay 4, 1282 under 120~540; prepared ny v-aa—HGTSy Lnid.

S#ivzeriand, subnl:; 2d by Civa-~Celgy Tory., Greenshors, T.C

OCL:217368-C)

~zn -

o]

. 20100655 Hool, G. (1981) Chromosome studies in Male Germinal Zpitheiium,
Sgermatogonia GS 14260, Mcuse--Dosage: 436, 1458 =g/xz; Io.
of experiment: 310169. ({Unpublished study received May b4, 1332
under 1C0-540; srepared by Civa-Geigr Ltd., Switzerland,
submitted by Cida-Geigy corp., Greensboro, Y.C.; CDL:247363-D)

2C1206568 Simoneaux, 3. {1932} Dermal Avsorprion of S-Tr:auxne—~vb-
» > 23
Terbutrya by Rats: M5-10-9A: Repors Mo. ABR-8201%. /Unpubiished
swudy received May 4, 1982 under 100-540, suhmi<tad by Ciba-
eigy CTorp., . Jieensbors, T.C.; IDL:O7051L-Y)
20118728 Thois2, .3 Xarz, R. [138L4) Izran 90 WOG--Primary Dermal Ir-izasion
"~ Study in 2abbizs: Toxicology /Pathology Repert oo 129-34,  in-
sublished study prepared 3y Cida-Teigy Corp.
2315487370 Maadgen, J. (138L) guinea ? 2

2 -
roject To. 3307-34. Unz shed study Ddregared oy
30152753 Infurna, R.j Arshur, A. (1985) Terbutryn Technical; A Teratology

Szudy in Tew Zeaiaznd White Radbbits: [MIW 3L2105): Rapors

3501C. “npubiished study prepard by Ziba-Geigy Zarp.
00152744 Infurna, R.; Wimbert, K.; Mainiero, J; et ail. (1985) Terbutrvn

;echJLca&. A Teratology 3%udy in Ravs: (MIN 3L2232): Repor:

35111. TUnpublished study preparsd by Civa~Geigy Trp

13736 Civa-Zeigy Itd. [1935) Nucleus Anomaly Test in Somati: Interphase
Ticiel: Gs 1b260: Chines2 Hamster: (Test for Musagenic
Iff2cTs on Bone Marrow Tellis): Report Wo. J10LTH, Unpubiished




005507

- Murphy, T.; and Simoneaux, 3.; Dermal Absorpiion of Terbutryn in
RBats. Biochemistry Dept., Agricultural Division, Ciba-
Geigy, Report No. ABR-86017.
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The DER's used in this Suandara ar= atsachad in the Tolliowing order:

).

Addendum to "Acute Oral Toxicity Study on 55-13529 Tecanical and 38-14250
Technical in Male and Female Aidino Razs" IST Yo. A8087. MRID 0C0hSk32,

T

2. Audit report on the study listed under #1 above.

3. Acute Dermal Toxicity Study ia 3abvizs: IRDC Ye. 382-021; MRID OC

o
=
(e 9]
-
=
n

Y. Primary Sxin Irritation study in 2abbizs: IRTC To. 382-321; MRID J0CEATRL,
5. Acute Toxizizy Studis: conductal sn Izraan 20 Wi,

8. Addendum to DEXK of the two yezr charoni: rat soxizity study on terdutryn
MRID Q0035923. ;

7. DER dated 7/25730 on the the six menth iog study (MRID 20025152), =he mouse d
oncogenicity study (MRID 00029153), the two year chronic rat toxiciny study .
(MRID 00035523) 2nd the 3-generation rszroductieon study (MRID D0035633).

3. Addendium to DER's on teratology studies iz rav 2zd rabbits om terbuzrym.

3. A Teratclogy Study ia Rmbbizs [MRID 00152753}, 8 ¥

- ~

13. A Teratoicgy 3uudy in Ratvs {MRID 0C152

~zud,
1. DER dated 6/23/82 on the rat intrasang:l
00100652), in-vivo hamster cytogenetis s
studies in t.2 germinal epitheiim 57 mal
invalid dermal absorption study (MEID 20

12, DER {Draf=) daszed 5/25/36 on the microrucleus tess n zhinese haaosser
(MRID 001573L8).

(7\

13. Dermal Absorpzion 3tudy of Terbutrya iz Rats. "RID not assignadl.

14, Draft report of the Pear Review Zomnmittae on Tevhurrrm.
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ADDENDUM TQ D2z==

iexmical: Terbuiryn

PPN

sudy: Mastri, €. (1670) Report to Ceigy Agrisuiw.ral Chemizals: Acute Oral
Toxicity Study on GS-13529 Technical and G3-14250 Technical in Male
and Female Albino Rats: IBT Yo. A8C87. (Unpubiished study i-=ciuding
submister summary, recieved Apr 21, 1971 under 1FLISL; prepared by
Tadustrial Bio-Tesw lLadoratories, Inc., submizted by Cita-Geigy Torn.,
Ardsiey, Y.Y.)

. > b3 . L r . I fm=fe
pared 3y: Judizh W. Hauswirth, Ph.D. sl 0 GRccdaitad o/ﬁs/:v

Mission Supporw 3taff /
Toxicoiogzr 3ranch/I=D

Ph.D., Chief = /"’
ert 3taff /
ol

h/E7D / / 4 - -
ancia/ais /

yproved 3y: Reto Engler,
Miseion Supp
.
Toxicologr 3

scussion: This study was audited by Canadian scian
mment of the auditor was as follows: "The audis
ce =inor errors and smissions, 2hi

.. - "
iy acceptadble.

= 3 » 3 4 B [
3 E Vi 2 Ce Jouna 1ln T2 alaln
P s - PP . e e o n
237 c2a now ne classilied 25 LOore LIalmum 22Ti.

(g%

it
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[RETH LRl ] - [} ,e -
o MEMOZANDUIA NoTE DL SERVICE
'. s;"r-;a:r: '?(—:\'.Jt-l;-auun gt 5!“(—\;""
Mr. gL Claygg
Head, Pesticides Section e —
Toxicological tvaluation Division ' ¢ e
o
".E "Uul'vu VOREVETENCE
or. R.M. Sharma L. e i e
Thati
| March 20, 1979
cure oral toxicitv of Tergutryne Tecu. (G5-14263: in racs
Qverall Comment The audit and validatinon of this study indicata
that despite minor ervrors and omissions, thig
study can be considered to be scientifically
-acceptable. :
—
)
A)‘L‘
. S B *



e e | Possor
. ~

T Acutr oral toxscity of Tnvauliviwe Tach. (G5-11260) in rats:
A. Audit:
1. Report no.: 187 AB027 dated January 23, 1970,
2. Date: Thi study was a combination of 3 range
: finding stydies, eazh 1nitiated on' Dec. 7.
19 and 29, 1969 respectively. The survivin
rats were observed for 14 days

3. Protocnl: Hot availtzsle in the raw data.

4 Test Ti e na infgrmatios Yn the raw data

Material r: sing 2ither the shipsen or receipt
oF <Tha test material by 2T with the
exception gf a work order sheet indicating
that tne tost material was on hand on
Daz. 4, 19£9

5. Animal The 137 report indicates that rats of Char”

Suitability: River Strain were usad. But this can't ==
verifiad frowm the raw data.

6. Raw data: Raw dazz ares_availadie for initial and fi-’
bods w2ights, dese/sex/4roup, reactions
obsarvad and mortality/graup.

3. vaiidatich % fvaluation:
. 1. 3date See audiz.
2 Frotocol aw data that 3 rats/sex/group war2
; ntubate tast material as 259 lua v
quzous . Th2 Zody waight of :-z
ats 3 87-243 3 The volume ¢f
ne dos rz¢ ranited from 1.04 to
35 m sirviding rats were obszr
or 14 gz
3. Test
Material Sez audit

4, Sniaal
Suitability: Sez audit.




005507 -
- 2a .,' - 2 - - (f“\_ o .
5. [Personnel:
' Report prepared by: Carmen Mastri
Section Head
Acute Toxicity Devt.
) Report approved by: HM.L. ¥eplinger ‘
Manager, Toxicolosgy
; &
Otis . Fancher
Direcsor
Technician: Mapel M. Huck
6. Exszcution of tho study
a. Body weight: The individual body weight da=a for
day 0 and day 14 as sresented in the
final 187 repart are in agreement
with the raw data with the exzeptic-
of minor errors.
- X b. Reactions: The data as given in the final reno-

are in agreemant with the raw data
with the exceation of minor errors &

© . omissions. The reaction racorded F-
23ch group were as foilows:

®-
1.4 g/kg: Hyperzztivity znd -u<<:c
29, 3g, &
4.6/kg: Hypera
muscuy!
fur an
¢c. Mortalitv: The mertality data 2s jiven.is ths < aal
: 157 report arz in egraement with =hz ~aw
Zata with the exceptizn of minor err-rs.
The results were as fsllows:
Males /5, 3/5, 4/5 & 5/% a+ 1.2, =.¢
3.0 and 4.6 3/kg respective’:
, Femeles:0/5, 2/5, 5/5 &% 5/5 a* 1.4, 2.0
3.0 ars 4.6 g/kg respactiveiy
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d. Losg:

Acute oral LUgy for male: 1.9 g/kg
Acute oral Lbey far female: 2.1 g/hkg

Overall Comment: The audit and a])dauion of this StUdj indicate
. thaet despite minor errors and cumis Stots, tais ‘
study can be conuidered 0 bLe :CiCntlf::1ily

acceptable.

Review of validaticn pervarmes 5y Ors. Joh- 4. Stane and
Jamegs T. Steova

de agree with Drs. Stone and Stevens conclision.

/' a

A .
\ }J', ‘ \\L: <4 /~_‘./_|,‘>_/—<
R.iM. Sharma

/, /
//’T7Zu c/{f L’:
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0.d. Cleygg
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Chemical: Terbutryn

Tagt Material: . Technical sarbuiryn

3tudy Title: Dean, 4.2, {1977) Acute Jermal Toxicity Study in Rabbi=s: TIRIT
Jo. 382-021. (Unpublished stady r2ceived Aug. 15, 197" urder 112-
496; prepared by Internaticrnal Researzh and Development Zarp.),

3ubnitted by Civa-Gelgy Torp., Freenshora, N.2.

,‘a——c’v L ’_A_,A l‘LﬂL\-~JL~'—LL€~ :’/:" I’} -

Approved 3r: Recs Iagler, "h.D., Chief ‘ C;:”
Mission Support 3Staff

Toxizology Branch/HED

“onclusions: The acute dermal =oxicity o7 Tarbutrya

Zore Classifizazion: Mianlrmm . -
Toxicity Tatagory: IV

Yaterials and Methods: *
Tast 3penies: lew Jealnd rabbizs, 3 malss and ? famala2s. Their weight range
was 24722851 zrams.

“niy ons dcsage Lavel was used, 20,0C0 mg'kg. Theanty-four Nours pricr o
adminisnrasion of sh2 sess compoind, She acixs of each rabbli wers shaved,
snimals wera s=ondi=ioned 7 Zays prior To this tize. The wetting agent ised was
1.9% saiine, the site of appiication was covered with zauze and occliudez with.
3aran Wrap Jor 24 Zours.

Zabhinsg wers shserved for signs of 2iinical voxicigy 23 24 wours and daily therez?zar
fyr a tota. of 1b Zays. Body weights 97 2ach rabbis “2re recorded at iniciani
and atv 1L 3arys.

ad no signs of tosicizs.
g <he 55137 perisd. One rabblt showed bar

liscussion: - BEST AVAILABLE COPY

gain=ﬁ
rrthema on

~w@ Pegticiie Assessment Guldelines Subrart F call for a minimum of ten znimals,

siye maias 2nd Tivs Saasiss o be used for an acute dermal toxicifty sTudr-. COther
iafisjensies fn She stoay ars as folisws: 1! Boiy welizits should iave een

sacorded at ” days and 2) zhe arez of szin exposed To “he test mararial havs 23()
“een report2d. Alsheugh tihis study doe Bt ideii the o

Tarmal roxicity of Terbutrys ool i r Ze rap
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Chemical: Terbutryn
Test Material: Teachnical terbutryn
Study Title: Dean, W.P. (i977) Primary 3kin Irrization Study in Rabbits: TIRCC
Yo. 382-021. (Unpublished study received Aug. 16, 1977 under 10
496; prapared by International Researzh and D&ve;opmen; Zorp.),
submitted by viba-Geigy Corn., Greensboro, W.C.
: - : . . N ' Ll <
aviewed Sy: Judith W. Hauswirth, PR.D.  mllai L oebedtimotdo b/‘*’?‘
Missicn Support Staff ‘
Toxicology 3ran q’"EJ
-
sproved 3v: 3Reto Zagler, Ph.D., Chier / i /
Mission Support Snal’ 'L'L_, 7JL/\~) ,
Toxicolegy 3ranch/HED [ . { /y
Conclusions: Technical terbutryn is nor-irritating to iatact and abraded skin.
Primary irritation score = 0.0.
Core Classification: Yiniaun N
Toxicizy Category: IV
Yaterials and Methods:
Tes% 3necies:  New Zealand rabdbits, 2 males and 7 Tamalas were used. Thay walrmaed
tetween 2007 %o 2377 granms.
Mewhods: Five hundrad mg of the test sussnance ¥as ippiiad o Two patches on
-z2h animal, one abraded, ~he other non. Phaysiological saline was used as she
wauniag agent and Saran Wrap as she scclisivze dressing. The sizes were osesciniedg
25r 24 mours and scored 2t 24 and 72 hours,
3coring:
Zrytnema and Eschar Tormation: Vaiue {average)
o arythera 9]
Very siight erythema {tacely perceptidle) 1
Yell fefined ervthema 2
“Indei-"e ©o severe erythema 2
Severs aryihem (ceer rediess) to siizhs aachaer
formasion {injuries in i12pth) y




Resulits:

Av 24 nours one animal with abraded skin had very 3light erythema. This was zhe
only animal that showed any =ffect.
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UNITED STATES ENVIRONMENTAL PROTECTICN AGENCY

- WASHINGTON, 0.C. 22460 o
" omgte” '

004453
MAY 21 185
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QFFICE OF -
PESTICIDES AMND TOXIC SUBSTANCES )

MEMORANDCH

SUBJECT: Jew "Me too" for use 92 IGRAY® 30 WDG [Terbutryn)
for Weed Control. ZPA Reg. To. 100-ALL, Acz. Yo.
255225, Tox. Chem. Yo. 125D

T0: Robert J. Taylor
Product Marnager 25
Registraticn Division (TS-7567C)

TERU: Jane Zarris, Pa. D., Section Tead 9{4‘( ‘////K :
Review 3Section 6
Toxlcology 3ranch .
Tazard Zvaluatlon Dirision [TS-T59) , '

TROM: Roge~ Gardner, Toxicologist

. Review Section 6 ﬂ&?&b -1,
Toxicology 3ranch WKAA L\","q

Fazard Zvaluation Division ‘TS-T69) /ﬂ/

Actiong Regquastad

Reriev of the six studles cited in the dibliogranhy /See
Appendix I below).

lecommendations and Conclusions

1. The six studies cited below are adequate %o suppor: the
regis<ration of IGRAN® 30 WDG.

2. The acute oral, inhalation, dermal, and eye irritation
studies indicate <het the formulation should be classirfied
into Taxlcity Category III with respect to 4he four types
of toxicity The skin irritation study resul%s place the , n
formulation into Toxlcity Category IV, and “te formulation
¥as nost a skin sensitizer in guines pigs.




e ® 005307

APPENDIX

1]

Data EZvaluation R2ecords

3ibliocgravhy » .

Choie, D., and R. Katz. June 2T, 1984. Igzran® 80 WDG:

Acute oral toxicity in rats. Urpublished report no. 8L2204 .
preparad by Cilbda-Geigy Pharmaceuticals Researczh, Toxicology/

Pathology Division, Chemigal Toxicology Subdivision, Safezy L
Zvalustion Facilisy, Summit, ¥5. Submitsed by CTiba-Geizy

Agriculsture Division, Sresensbors, YC. 224 Ace. Ye.

Croie, D., and R. Xatz. June 27, 198L4. Izran® 80 WDG: Aicute -
rmal toxicity in rabbits. Unpublishzed wrepor+s no. 342178 _ -~
repared by Ciha-Geigy Pharmaceuticals Research, Toxicology/

Pathology Division, Chemical Toxicolozy Subdivision, Safasy
Zvraluation Facilisy, Summis, ¥J. Sudmissad by CilvaGeizy " "

Corp., Agriculture Diviszion, reensboro, JYC. ZPA Acec. To.

w

Xatz. June 22, 1984, Izran® 3¢ - S
icity study iz -rats. Unpublisied . i
by Ciba-Geigy Pharmaceuticals ’
logy Diwvision, Chemizal Toxicolagy
ion Facilisty, Summit, ¥J. Subais-
riculzure Divi.zion, Greensbors,

.
21
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dge, C., and 3.
te inhalation &
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2, Toxicology/Pat
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« Igraa® 30 WDG:
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g7 Pharmaceuticals

n, Chemical Toxicolagy
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4,
+

i _valuation Facility, Summi+%, ¥J5. Sudzis-
by Ciba-Geigy Corp., Ag-iculture Jdivision, Greensboro, ¥C.
Ace. No. 255224,

Byt U3 ey g QY
W R 0 oy oLy
2 000wy e

Choile, D., and R. Katz. June 27, 1984, Igran® 80 WDG:

Primary eye irritation study in rabbiss. Unpublished report

no, 842176 prepared by Ciba-Geigy Pharmaceuticals Research,
Toxicology/Pathology Division, Chemical Toxicology Subdivision,
Safety Evaluation Facility, Summit, ¥J. gubm*t‘nd by Ciba-Geigy
Agriculture Division, Greensboro, XC. PA Acc. XNo.

Chole, D., and R. Katz. June 28, 198%. Guinea plg sensisi
zazion: Igran® 8C WDG FL 84080L., Unpublished report prepared
by Stillmeadow, Inc., Houston, TX. Submitted by Ciba-Geigy
Corp., Agri*ulturn D1v1510n, Greﬂnsbo-o, IC. ZPA Ace. Yo.
2532286,

n
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DATA EVALUATION RECORD

utryn

1. CEEZMICAL: Tery
somdibal .
2-t lamino-h-ethylamino-o-methyl:hio-g-tria

ert-buty

S vt

N
r e
2}
1

2. [ZEST MATERIAL: Igran® 80 WDG (76% active ingredians, 4%
wal

3. STUDY/ACTIQY TYPE: scuse oral “oxlclsy = rats; Ma <gg”
registration,

L, 2EDY IDENTIFICATION: Choie, D., and 2. Xatz. sune 27,
193k, Izran® 30 WDG: Acute oral toxicity in rz=s.
Unpublished repor:t no. 83220L pramared ny Civa-3eizy
Pharmacsesu%izals Researzh, Toxicology/Pashology Jdivision,
Chenical Toxizologzy 3ubdivision, 3afaty Zraluaczion
Facility, Suzmit, ¥J. Submissed by Civa-Geizy Torp.,

. Agric%lture 2irisiocnm, Greensbore, YC. ZPA Acc. To.
255225,

Yame: Roger Gardner
Title: Toxicologiss Signa:ure:Jgiggkééﬁgﬁdas~___
Orgznization: Review Sect=ion 6 © Date: 4ZI 195
Toxicology 3ranch
A =3 <] v nv.
5. APPRQVED 37:
» Name: Jane Zarris, ®-. 2, /
< . -~ 7
Tizle: Section dead Signature: QLM
Organizastion: Review Sec=ion 5 Date: /S J/) /e
Toxicology 3ranch Vo

T. CONCLUSIONS: The results of the study indicate taac
Igran® 80 WDG should be classified into Toxicity Category
IIT with respect to acute oral toxicity.

rasification: Mini=mun

8. MATEINT:5 AND METHODS

Test sp~: .5 Male and female Sprague-Dawley (Crl: COBS zZ
(SD) BRJ rats ware us2c. Males weighed from 200 £g 22% z,
and females weighed fro

m 139 %o 201 g.

Experimental oprocsdure: Groups of 5 male and 5 fe=mal

a EN
= =S
were given single oral doses of 580, 1000, 2000, or k300 =g
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8. MATERIALS AND METHODS (continued)

test substance per kg body welght. The test substance was
suspended in water and administered by gavage. The rats wvere
fasted overnight before treatment, and they were observed for
mortality and eppearance of toxicological and pharmacological
signs twice daily for the 14 days that followed dosing.
Surviviag animals were sacrificed at the end of %he observation
period and necropsied. Those animals that diad duriang %he
study were also necropsied., Postmortem axaminat:ions warae
linited to gross observations.

'y

The LJgg and ¢I% con
analysis.

idence limits were calculazad 3y zrsho

9. REPORTED RESULTS

1gns of toxicizy noted by *he authors faclide ayzoactl
aypotonia, salivation, and ptosis which wers
aour after dosing. Ataxia, diarrhea, and pollakiuriag <«
alsc reported to occur during the f£irst %wo days foll yws
dosing. Most of the surviving animalg appeared normal Wi
three days, and none of the males given the 500 ag/xz 4
2xaidited toxic signs. The authors stated Shat all af =+
survivors gained weight during the lh-day ovservation o]

C ey
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2i. anials receiving 4000 ng/kg and femals
2g8/%g dose died. Most of the deaths wera
vishin 5 days after trecatmen<.

do deaths oceurred in rats given the 500 =g/:
1

“he only zross observation noted at necropsy was a dark Zesioan
in the lung of a male rat given the 4000 2g/ kg dose. Iz

dther animals wera found wita gross le2sions according 45 =he
reaort.

Jhe reported LDgg for both sexes was 1542 ag/xgz wi:a 95%

ronfidence limits of 1075 to 2200 mg/kg. ‘The LDsg caleulated
Tor males was 2206 with 95% confidcnce limits of 1202 to 70bLyg
12/%g. The LDsg w22 rot determined for femzles alone bezzuse
:he 1C0% mortality in the two highest dosed groups lef: snly
-¥o points on whic: to base the calculations.

‘one of the 5 females given the 500 mng/%g dose and 2
‘iven 1000 mg/kg died. The LDgpy was estimated %o be
2/%g on the basis of a graph of those two points.

¥+ 0
Oy
wn

O ot

0. DISCUSSION

here were adequate data to support the repecrtad LDsg values.




JATA EVALUATICY RECIRD

1. CHEMICAL: Terbutryn
2-tert-butylamino-b-ethylamino-6-methylthio-g~triazine

2., TEST MATERIAL: Igraa® 80 WDG (76% active ingrediant, 4%
related compcunds) ;

Acute dermal +=oxicisy - rabbiss; {("Me

3. STUDY/ACTIQY TVYPE
soo" registra<ion

)

L, STUDY IDEYTIPICATION: Choie, D., and R. Xazz. June 27,
~984, Izrand 30 WDG: Acute dermnal %oxicity ia rabbits.
Inpublished regorti no. 842173 prepared by Cida-Ceigy
Pharmaceuticals Research, Toxicology/Pathology Division,

Zhemnical Toxicology Subdivision, Safety Zvaluation
Tacilisy, Summis, ¥5. Submitted Sy Zizta-Geizy Cors.,
Agriculsure Division, Greensdoro, JC. ZPA Acc. Yo.
2535226,

8. 2EVIEWZID 3Y:
Yane: Roger Gardner
Tiele: Toxicologist Siznatura: ].Qdda
A o o e ¥ - - £ - “ Wbk e S ;
Armn ot veasiams Days aty 3 -4 A = N
S“rgazniczation: Reviaw decliion O vate: & |~ 24
Toxicology 3ranch 4
5. APPECVID BY:
Jane: Jane HZarris, Ph. D. / .
Title: Section kead Signature:
Organization: Review Section & Date: ]

Toxizology 3ranch-

tudy iandicate that

2 s
ied into Toxicity Category
1 toxicity.

T. CONCLUSICNS: The results of th
-gran?d 30 WDG should be cliassi

~
£
TII with respect to acute derma

Core classification: Guideline

3, MATERIALS AYD METEQDS

Tast species: Male zand
rabbiss weighing 3.1 to
{females) were used

female New Zealand Wadt
3.6 xz (males) or 2.1 %

+ Twenty-Sour hours before the heginning
its were prepared 3y clipping their 3 “
proximately 10% of the body surface ¢

Ixperimental vrocedu
of the study, the ra
sacks free of hair (
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3. MATERIALS AND MEITHODS (con+tinued)

-

area). The report stated that 5 animals of 2ach sex were
used in a "limit test.”

The test substance was suspended
of 670 mg/ml, and 3 ml/kg was app

site. A total of 2010 mg/kg was

in water at a concentration
lied to the prepared skin
a

T o
pplied to each radbit..

After the application of test substance, %he “runxs of the
“est animals welre wrapped wisth gauze which was secured wizh
adhesive %tape. These dressings were ther covered with
srthopedic stockinets to prevent ingesticn of she tasst
substance during the 2% hour exposure. At “he end of the
axgosure periosd the dressings were removed, and “he tes*
s5ites were gently rinsed i1nd wiped :xlezan.
ALl animals were obserwved twice daily for She aex:t 14 davys .
for the appearance of toxic signs and mor=ality. The rabhis:
7ere wvelzhed on the day of dosing and on 3days 7 and 14 of <ne
sbgservation period. Surviving rabbits wers sacrificed at stihe
and of <he lieday abvservation periocd, and 3$ross postmor+ex
axaminasions were conducted. .
3. REZPORTED RESULTS
’he authors noted no deaths, and the only 3ign of =2cmpound-
;alated effects were the flakxing of <he s<in at test sites 2on
1wQ rabbits. All animals gained weight iuring the study.

.

38
L & X




DATA ZIVALUATION RECORD

2. TEST MATERJAL: Igran® 80 WDG (76% active ingrediant, 4%
related compouads)

. STUDY/ACTICY TYPE: Acute inhala“ion toxizisy - rass;
("e too" regisctration)

4. STUDY IDENTIFICATION: 3reckenridge, 7T,, 2néd R. ¥Xatz.
June 22, 1934, TIgran® 30 WDG: Acute inhalation toxicisy
study in rats. Unpublished repor: no. 3L2173 prepared by
Ciba-Geigy 2harmacsuticals Research, Toxi ology/Pashology
Jivisicon, Chemical Toxicology Subdivision, Safety Zvalua-
Slon Pacility, Summis, JJ. Submisted by Cita-Geizy
Corp., Agriculture Division, Gresnshoro, I7. ZPA Acc. :
Yo. 2535226,

. RTTIZWID BY:
Yame: Roger Gardner
Title: Toxizologist Signature: ﬂ%u p
'rganization: Review Section % Date;: &l )-§5
m ] 1

Toxicology 3ranch

Jame: Jane Zarris, 2h. D. }ﬁéi&Aﬂ'
Title: Section Head Signature: (7 '
rganization: Review Section § ldate: /S o] T
Toxicology 3.anch v 77

» CONCLUSIONS: The results of the study indizzte that
Igran® 30 WDG should be classified iato Toxicity Ca-egory
ITI with respect to acute inhalation toxicity,

Core classification: Miniaunm )

» MATERIALS AYD MEZTHODS

2st svecies: Male and female Sprague-Dawley ra<s

£ w
s wels :. Trom 299 to 357 3, and females weighed
b4 g. me animals were 8 to 1l weeks of age




MATERIALS AYD METHODS (:ontinued)

ners mental procedure: The test atmosphere was generat
mrost Air Mill. The test substance was discharged ins
‘0 liter test chamber through which <i.e alr flowed at a
60 1/min. Air concentrations and zarticle rize distri
re measured at hourly intervals, and “e2mperature and iu
re neasured at zalf-hour intervals during the L-hour ex
riod. The air concentration was deteramined gravizetrwic
iag an open=faced filser. Particle size distridution w
terained with a cascade iazpactor. ! g2 of the Lihou
e period was not started until 1z e
the test substance into the test r
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during the study or sacrificed af«e» 14
and gross observations were notad.
given to the eyas, nasal passagns,
and trachea. The lungs were wei ghed,
formalin, aad k23t along with %he
normally appearing tissues. Yo

ons were conductad according %o She
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ire 2ad humidity for the control group
57%, respectively. Those respective
ues for the trea group were TL*® 7 and 45%. The stated
centrations of te substance, as determined by gravimetric
hods, ranged from 2.0 to 3.5 mg/l with an avarage for the
our exposure pericd of 2.5 mg/l. The nominal concentration
Ss ol test substance used per liters flowing tarough the
t chamber during exposure) was reported %o be 15.5 ng/l.
hourly mean mass 2iameter of particles ranged from 2.1 to
um with a geometric mean standard deviation ranginz from
to 2.1. Particles with an equivalent aerodynamic diameter
< 3 um accounted for approximately 97% of the tctal. ’

as
mals were T8° F a

SIS B e W N h

ot
w oo

Te Were no mortalities observed during the study.
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9. 2REPORTEID ZIZSULTS (continuad)

The authors noted that the test animals became coated with

the test substance duriag exposure, and when removed from the
chamber they exhibited chromorhiorrhea, pollakxiurta, and
salivation. The signs were not seen after the T5h day following
exposure. Other signs reported by the investigators included .
alopecia, lacrimation, soft fsces, hematuria, %achypnea, azd
unxempt appearance. All of shese signs, with the exception

of cone case of alopecia, disappearsd after the T&h day of
observation. Rass which ware 20t exposed to “he Sess subdszance
424 not azvear %o e abnormal according %o the ravor=.

-
M
2D

Group mean bedy velghts were comparable ab days 7 azad 1L o7
. the observa<ica period, and =he animals gained weight during
: that time. There were also 2o diffarences noted with respect
to group mean lung weights.

ndings Zncluded a reddened “hymus in ore

The only necrcpsy &%
le and a males in the treated Zroupe.

control zroup fenma
C. DIScCUyssICcx
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adejuate. data %o surport the conclusions of the ’
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DATA ZVALUATION RICO2D

1. CHEMICAL: “e*but*fﬂ
2-fe-t-butflamxno beethylamino-6-metayl thio=-s~triazine

2. TEST MATERIAL: Igran® 30 WDG (75% ac<ive ingredian+, 4%
related compounds) .

3. STUDY/ACTIQYN TY>a®
sion

too" registrazio
4. 3TUDY IDENTIFICATION: Choia, D., and 2. Xatz. ne 27
1984, Igran® 30 WDG: Primary dermal irritation study in
rabblts. Unpublished regort no. 342175 prepared 3y
Tiba-Gelizy Pha-maueuv-cals Qesearch, ?oxicology/?a"o’ogj
Divis.on, C&emica Toxicology Suddivision, Safaty Zvalca-
tion Facility, Summist, ¥5. Submitses by Ciba-Geigy -
Cory., Agriculsure Division, Greensbero, IC. ZPA Aca.
Yo. 255226,
S« REVIIWED 3Y: )
Name: Roger Gardner :
Title: Taxicologiss Signaturas: .
ry : z
Srganization: Review Section 5 Data: ~ (-2 C -
Toxicology 3ranch : - R
. APPROVED 37
Jare: Jane Zarris, ?h. 3. ,
Tizle: Section Head Signatura: v L4
Organization: Review Seg=ion 5 ldate: (/ Sl /e
Toxicology 3raznch -
- 7. CONCLUSIONS: The results of %he study indicate +hat

Igran® 80 WDG should be classified inzo Toxicity Category
IV with respect to dermal irritation ‘primary irritation
score = 0.29),

Core classification: Guideline

8. MATEZRIALS AND METEODS

~-. Test species:

Mal
rabbits ?eigh‘ng 3
se

”°ma‘es) wer




8. MATERTIALS AYD METHODS con<inued)

Experimental procedure: Twenty-four hours befors- the beginning
of the study, the rabbits were prepared by clipping their
backs free of hair. ' Three anizals of each sex were used.

The test substance was moisten
aaounts were spread over a d
rabbit. The %fest sites were

e

h water, and 500 ng
a2 of intact skin on
vered with gauze pa
which were secured with non g T
trunk of e2ach anizmal was =2 4
stockinet.

adhesive tape,
¥i3d an orthopedic

Four hours
dressings w
antly wige
sites were sc¢
again 2L, 48,

ion of the test sudbstance the
ctest sites were rinsed and
ne hour later the test
hema, and they were scored
val of %he dressings.

Ao

H ot (
[o]

Zrythema and eschar formatior. as well as edema werae scored on
a S-point scale (0-%) with a maxizum possible scors of 8 sor
any site. Scoring was done according to the following classi=-
fizations: . X
Zrythema and eschar Zdema
Yo arythenma 0 Yo edenma Q..
Slighs erythema 1 Very slight edema 1
Well-defined erythena 2 Slight edena 2
Moderate %to sev2re arythema - 3 Moderate sdema 3
Severe erythema to slight Serera a2dema :
eschar formation b
Mean Lrritation scores were calzulated as follaows:
Mean Score = Sum of Er-thema and Edema Scores of All Animals
Tozal Yo. Animals; (Total No. Scoring Time Poiats)

Based on the results the test substance was classified
according to the following scale:

dean score Irritation rating

0.0 - 0.b Practically not an irritan=®
0.5 - 3.0 Slight irritan+

3.1 - 5.0 Moderate irritant

5.1 - 7.0 Severe irritant

7.1 - 3.0 Corrosive
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9. REPORTED RESULTS

According to the report, all the animals gained weizht during
the study, and no clinical signs of toxicity were observed.

Two males and two females had sligkt erythema at she 24.hour
observation, hut there was none obssrved at 79 hours. Yo
other signs of irritation were observed, an e Zean score
vere regorted to be 0, 0.57, 0.5, and 0 at 0. S to 1, 24, 43,
and 72 hours, respectively with an averall nean irritation
score ol 0.29.
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" DATA EVALUATION RECORD

1. CHEMICAL: Terbutryn
2-tert-butylamino—h-ethylamino-6-methyl:hio-i-tria:ine

2. TEST MATERIAL: Igran® 80 WDG (76% active ingrediant, L%
related compounds)

3. STUDY/ACTION TYPE: Zye irritation study - rabbits; ("Me

to0" registration)
L. S3STUDY IDENTIFICATION: Chcie, D., and R. Xatz. June 27,
1984, Igran® 30 WDG: Primary eye irritation study in
. Pl ~
rabbits. Unpublished report no. 832176 prerared 3y

CivarGeigy Pharmaceuticals Research, Toxicology/Pztaclogy
Jdivision, Chemical Toxicology Subdivisicn, Safsty Zvalua-
tion Facility, Summit, ¥J. Submitted by Civa-Geizy
Corp., Agriculture Division, Greensdvoro; ¥C. 224 Ace.
Yo. 255226,

Name: Roger Gardaar -
Title: Toxicologist Signature: égggzﬁ ziﬁgégggx )
Organization: Review Section 6 Date: i~ -— .
Toxicology 3ranch

6. APPROVED 3Y:

Yame: Jane Zarris, Ph. D. -
Title: Section Head Signature: , ( o
Organization: Review Section 6 Date: (/& /1 /e
= s

Toxicology 3ranch

cate Lhat

T. CONCLUSIONS: The results cf the study izdi
Toxicity Category

Zgran® 80 WDG should be classified into
ZIT with respect to eye irritation.

Core classification: Guideline

8. MATERIALS AND METEHODS

Test species: Male and female New Zealand White straia

rabbits weighing 3.1 to 3.8 kg (males) or 3.1 to 3.6 xz
(females) were used.
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8., MATERIALS AYD MYETHODS (continued)

Experizental vrocedure: Nine rabbits previously examined and
found without signs of eye irritation or eye defects were
used in the experiment. One-tenth of a zram of the test

substance was instilled into the lef: eva of each raddit, aad /
the eyelids were gently held together for one second. Thirsy )
seconds after the iInstillation, <he %reased eyes of 3 ”ab its .
were washed for one aiaute with distilled waser, Waszing was

-

remaining rabtits were washed in a similar =anner 2%
after treatment.

started 30 seconds after treatment. The eyaes of the 6

All eyes were examined 1, 24, 48, and 72 heours after Znast illation

of the test substance., anm-nat ons were also conducted 7 }
days after treatment. Cccular reactions were scored ace cording )
to the Zollowing scalas:

Degree of dsnsity

1

scattered or diffuse area, details o2 iris B
rvisivle

2 - easily disce
details c¢?f

La}
'
o
d
Iy
’ -,
o
7
0
b
3

1 - one~-quarter (or less bu®t not zero!
2 - greater %than one-gquarter %o less %han
g 1
one-hal? .

3 - greater than one-hal’® to less than “hrea- B
quarter - '
4 -~ greater than three-quarters

score = score for degree x scer. for ex=ent x 5
mexiznum = 80

Iris
I - folds above normal, con.es%tion, sv-lling, . -
circumcorneal injection LT oGle o2
combination of these), ir . =~-.° . rezcting to
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8. MATERIALS AND METHODS {comtinued) i
light (sluggish reaction i1s positive)
2 - no reaction to light, hemorrhage, gross de-
struction (any one or all of th ese)
score = g¢ore for iris x 5
naximum score = 1
Contunctivae .
Redness
1l - vessels definitely inlected adove normal ’ -
2 - nore diffuse, deeper crimson red, iadividual
v23sels not disceranidble
3 - diffuse deefy red

Chemosis ’

1 - aay swelling above normal {including .
nictitation =menbrane

2 - obvious swelling with pari<al eversion of the
lids

3 - swelling of 21ids about hralf closed
4L - swelling of 1ids about hal? %o completely
closed .
Digcharge
1 = any amount dif®areant from normal {does aot
include small aznount ia inner canthuszs ¢f

normal animals)

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

3 =~ discharge with noisteniang of the lids and
considerable area arcund the eye

7]

core = sum of values for redness, chemosis,
azd discharge multiplied by 2. Maxizoum = 20

.

The test substance was classified according to the following
categories:

I. Co*rosivn (irreversidle destruc<ion of occular
tissue) or corneal involvement or irritation nersisti:g
fo* more than 21 days.

II. Corneal involveuent or irritation clearing in 2-21
days.

: : 47 "
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8. MATERIALS AND MITHODS (continued)

III. Corneal involvement or irritation clearing ia 7 days
or less.

IV, Minimal effects clearing in less than 24 hours. :

scores were 0.1 a%t 24

ed mean cornea s
oans %hose scores wers Q.

t 1l a
nd at all other exan

n »

t

(RN
Fie g2

(LR

-
i

he conjunctivae were 1.1, 0.8, 0.8, 2.k, ang
1, 24, 48, and 72 hours and 7 days,
¢tive scores for chemosis were 0,1, and
L

1

hour otservaticns and 0 at all other

included adequate information %to suppor:s tzd -
c? i

the izvestigators.




DATA ZVALUATION RZCORD

1. CHEMICAL: Terbutryn .
2-tert-butylamino-b-ethylamino-6-methyltaio-s-triazine
0

2. TEST MATERIAL: Igran® 80 WDG (76% active ingrediant, 4%

Szin sensitization - guinea pig; ("Me

Y, STUDY IDENTIFICATION: Maedgen, J. L., EZ. J. S8abol, R. J. o= N
Sabol, R. Mendez, and L. D, Weidner. June 28, 198%4,
Suinea pig sensisization: Zgran® 8¢ WDG 7L 84080k,
Jnpudblished report pregared by Stillaeadow, Ine., Jouston, .
TX. Submitsed by Cite-Jeigy Corp., Agr culture Division, - -
Greensboro, IC. ZPA icz. Yo. 255226.
o= ! - ) &
5. Z2RBVIIWED BY: I
Jame: Recger Gardner : S
Iitle: Tcxicologiss Signature: &7‘( ézﬂl L . i
Organizasion: Review Section 6 Jdate: G/ ) gt .
Toxicology Z2raznch )
5. APPROVED BY: e
Jame: Jzne Earris, ?h. 3. Q i
Tisle: Sestion Head Signature: Chz AAAS
Crzanizaticn: Review Sectisn 6 Date: /7 Ly /€X

Toxicology ZBranch
T. CONCLUSIONS: The results of the study indicate that Igran
0 WDG should not be classified as 2 skin sensitizer in
guinea pigs.

Core classification: Minimum

8. MATERIALS ANZ METHODS

Test svecies: Male Hartley albino guinea pigs weighing from

215 to 360 g were used.

Exnerimental procedure: The hair was clipped from the backs -

of test animals 2% hours prior to the initial and £inal X
treatzments (see telow). Similar preparations were made on -
the second througz the 21s¢ days of the study. - .
T¥o groups of 10 zninals were usad. The firs: Zroup received
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on of a 0.05% solution of dinitrochaloro-

b

-
»

pe

[oN

an in al applicat

8. MATERIALS AYD MZTHCDS {(continuad)

benzene (DNCB) in ethanol, while the second group received an :
.application of 2 10.0% solution of the test substance in .

deionized water. The report noted that the 10% concentratioen

was selected on the basils of a vreliminary study and is

considered to be the highest non-irritating concentration

that can be used. Yo furtzer discussion of the preliminary :
study was included ia the report. '

Applications were maie under 5/8 by 9/8 inch gauze pads

secured to prepared sxin sites by 2 1.5 by 2 inch piece of

adhesive tape., The animals were treated on days 1, 3, 6, 8,

19, 13, 15, i7, 20, 22, and 36 of the study. 3ody weights of

the test animals were obtained on days 0, 7, 14, 21, 28, and

35. Zxposures lasted for £ hours, and a%* “he end of that

time, the gauze pads were removed 2ad test sites wars examined ~

and scored for reactions. . ; i

Zrythema and eschar formation as well as edema were scored on

a S-point scale (0-%) with a nmaximnunm possidle score o? for

any site. Scoring was done according to %he following clagsi-

2ications: ’ : . "

Erythema and eschar Zdema o e
Yo erythema 0 Yo edema 0 .
Slight erythema 1 Very slight edema 1 :
Well-defined erythema 2 8Slight edema 2 .
Moderate to severe eryithenma I Moderate edema 3 g
Severe erythema %o slight Severe edema 4 '
eschar formation L : .

Zach test site was scored 2% hours acter arplication of %he R

test substence., In addition, sites were scored 48 hours S

after the azplications which were made on days 1, 10, and 36. . ' b

The authors stated that an average irritation score was
obtained by adding scores for cach tinme period and dividing
by the number of observations for that time period. The
authors further noted that a sensitizing reaction was indi-
cated by an incresase in positive reactions after the final

dose (on day 36) in comparison to the reactions afte= the 2
first dose (on day 1). =

9. REPORTED RESULTS i

The average irri
positive control
average after th

r ation score after the first dose ia
group was reported to be C.0, and
lasz

t
DNC3 dose was 2.2. The two re

at

4-”

'
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9. 2EPORTED RESULTS (continued) .
average irritation scores for those anizals treated with the
test substance were 0.0 after the first and final treatments.

10. DIScCUsSSION

Adeguate Information was included in the report to support
the conclusions of the authors.
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] Addendum to Reviaw
of Two Year Chronic Rat Toxicizy Study

Chemical: Terbutryn

Study Title: Two-Year Chronic Orzi Toxicity Study in Bats {IRDC Revporz Io. . :
382-008; March 27, 1980)

o : ,
Prepared By: Judith W. Hauswirth, Ph.D. 7M b Macawtr b of>/ e
Mission Support Stafl k
Toxicology Branch/¥ID

,/——R *
Approved By: Re“o Engler, .u.D., Thief 4 /
Mission Support Staf’ . .
Toxicoliogy 3Br 1c1/HZD J / ‘ .

Originally Reviawed 3By: William Iykstra, Fr.D.

Date of Original Review: July 25, 1980

This study was ori
<0 be oncogenic ag
soxicity was ot 4

i s5ified as Cors-Minirum data. Terbutryn was found
she highest dose tested (3CCC prm); however, an YOEL for systemic
- X

This study was T
The NOEL for chr
nemasorogic and
icsage Zroups. ue_ato_obf was dc:e at 3, 6, 12,
and high dose grcuvs (10 rats/sex/sz

aid dose groups. Irytarocyte and “emog;0011 vaLiu
13 months for ail dosaze groups. Tve"tj—-c"* hocle)
low and mid dose groups but were significantliy re

3ischemistry was done at 3, 6, 12, 18 and 2% Tornths for the controi ané kigzh dose
zrouss (10 rats/sex/group) aad on 5 rats/sex at 12 meaths only for th

mid jose groups. SGCT values were significantly elevated at the 3 an
sampling periods and 2lkalinze prosthatase 2% 12, 18 zad 2% months in

iose groups.
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D 14 (b
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ll
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:'1
I)
0
'y
O
"
ot
HE)
140
(¢
5
Wt
3«
(27

e "gﬂ'“‘canu;y decreased 2t
nth values wers not availizbie for zhe

lecause of the 3efiziencies notea above this study Iis reclass
Suppiementary. <To upgrade this study to »o*n—di o

~aie and female rats this straina will be nec
tha effects of tert vn on hemavsrozy and clini
and uarinalysis nee

ct
[
&
}
3

(: m
[
L
+
!
ot
o

mine an S0EL for v
al =hemistrv. ils*o:',:o;agy . ¢
ncz be 2 part of this s-mudy. The dosages should carefuily

g
,
48

2

@S2

e sed dody we
ed. Blood shouli

d
os2n. The fact that other effecss due to terbutrys wWere seen at 300C pom o
Zght gain) shouid be considered. Ten rats/sex/group should e
d be takxen for zznalysis a* 3 month Intervais.
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OFFICE OF TOX1IC SUBSTANCES
SUBJECT: EPA Req.300-540, Terbutryn; G(a)(2) data
CAS’.-IE Accessionizd2568-73

FROM: Willianm Nylstra ‘ M//(/"ﬂ (&/2.6/‘3;) )
) 4

Toxicoloay Aranch, HED (75-765
c? /%0

747 DNebert Tayler (2%

Reqistraticn 2ivisicn (75-767)

Pecommendations: .

1. The memo of January 20, 1978 from John Doherty to
Robert Taylar indicates that stme studies submitied were
nerformed by 1.R.7. and are recuirsd 0 he vaiidatsd., These
studies ars [.3.T.#09C4 A35433, NE4L3T7, : ’ .

2. The 6-rgnith cog stucdy is zccapiabia es core-minimun data.
The HOEL is 12 wmg/xg/cay {200 pom).

3. The two-veoar mouce oncsganicity study is accentahie as
core-nininum daca. Mo ongsgenic effects rasyited from
terbutryn at dietary Tevels uo to 20CC pom.

4, The twe-vear -

3T Chrnnic oX1TUTy oncioenicity study s
:
accententia as cerea
2

re-cinfmun asza.  Stazistical analysis of the
tumer- inciderce in <re hign-sose groun, using Chi-Snaunare
one-sided tass with donferrcni &diustment, snowed
statistically significant ircinences of thyroid follicular
adencres {p < .08), farmaie rarmary alznd adencmas (o < .08)
and ferale liver adencmas {p < .05). Male testicular cell
adenora {p = 2.0752) and fewmale liver facal cytomenaly (p =

i

0.08588) were o

these ancagenie affezts from terbulryn fed rats irigcer an
oncogenic RPAZ criteria.
5. The 2-peneraticn rap-gcuction study i3 3cceoptable as
core-aininum catg. The KOCL for the study is 300 npm,
ol
JJ
b ! T ¥ S !
. . . .
£t : . . 5 ¥
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Review:

1) Six-llonth Oral Texicity Study of Terbutryn Technical ia feagle Nogs
(£lars Riorescarch Laborataries, Project lg. 1521, Jan. 22,719a0)

Test Material: terbutryn technical, ARS#2080/73, BatchéFL-761552

Sixty purebred Beaqle dogs, cqually divided hy sex and approxinately

four months of ace, were used in this study.” The dnas were identified

by ear tatoas and individually housed in stainless stedl caaes in an
cenviramientally controlled roam. High Protain was fod free chotca

with feed consumption measured daily for a veexly total.” Fresh tan

Wangr was pnrovided ad libisyn= The doas werz dosed orally once a dzy
-l *

for at Teast 180 davs consacuciveliv,

reatrent Cesign

Groun 03ily Dase (ra/ke) umber of Dogs
Control Control - Shan dosed 8it, BF
T-1 . 10 ma/kq 8!, 6F
T-11 25 mg/vg 611, 6F
T-111 50 mg/kg 8, 8F

Chs rvations were made daily fraom seven davs nradosa =3 the day hefors
the individual deq was necropsied. Tich ¢og had a sanarata shpet wAich
contained parametars such as apretite, elimination, anpesrance,
bebavicr and accomnanying caimtents. Food consumption and boay weight
wera measursd weekiy. .

Opnzaaliolagic examinations were done at predose and at termination.

0 days are-dosing
ua Hematolagy

Snecimens for clinicsl patholoay were collectad at
and avery month for the six =onth duration of the
narameters included: leukocy*s (<otal and difs » erythrocy<s
dnd alatelet count, nematocrit, hermoaiohin, me

Voer v s
vt

g )

an auscular volure’
(g, retriculocyte count, rethermcnlchin, Heinz bodies, protime and
activated partial thromboplastin time (APTT).

Clinical chemistry determinations included: glucsse, BN, total
protein, toial bilirubhin, dirsct Ditirubin, cholesterol, caleium,
potassium, SAP, SGOT, SGPT and LOH. :

Urine collection for urinalysis was dene A A3ys prior to initiation of
cosing and then at 2, 4 and 6 aonths into the study. Urinalysis
d¢eterminations included: color, specific Gravity, nH, nrotein,
glucase, ketones, hilirubin gid urohbilinogen, aitrite, nleod, leukecyte
count, eryihroCyte ccunt and the presence of epithalium, bacteria and
triple phosphate crystals.

For the above tests, the dogs were fasted for 12 hours.

o+ D
.~ ['BEST AVAILABLE COPY S
. . _;Q‘;~ ‘
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Dogs (ATOR) of T-1 was necropsied cn llarch 11, 1973, day 2= cf the

study.
A1l dogs were faszad for at least 12 hours “efore sacrifics,

Gross ohservations were perfarmed and sanpies of the orsans 1isted
below were taken.

Adrenals (2) Aor+a

Esophagus | Srain (nans, cerabrym, -
Hears zarabelium,
fclen Tnididyrmes (2}

Yuna sizn broagnist a2'1 Aladdoer

- - [P e e
marmzry cland {feralizl Lierevs (2)
ayssla Livar

-

+raches iyrah nodes

ovariss or testes nerve

nituizary nancreas

mandisular salivary ziand {2) arostats (male)

parotid salivary aland (2) skin -

small intestine : spinat cord

spleen stomach .
thymus shy-aids & parathyrsizs {2)

tiggua mass {17 zresentt | ALETUS
urinagry Lladder - Jrzzars 30ns marrow LsTarnaeT)
Any grass lasions [iF nrasant) zyes {with optic ne-vz)

ine tewing Qrzéns +gr2 o eq in oz unidirm man

hear=, saleen, liver, kidneys (2}, adrerals [Z), U

narativreic (2), braia, zestes (2}, or cvarias (2)

Tight degs, twe mates and feratas fror coatost and 121
ta ynzer:sg & racovery seriod of 2% Zayst Trase dgas in
exactly the same ranrzr as durine tie siax monlh stucy

excepzicn that they werz no icnger givan auarial,

Cne dca §n TA-11 {¥3C2) and Five 2gs 9 T-1007 (3008, NCR, FT3, ARIR
and r,,H) showed syminToos whvich coutt te coosound relzssrd, Thasp doas
exhinissd incr2asac sziivaticn, 2z -ronnurges-rasconsg L sihzr: ncises,
arindina ¢f teath, ans g marked £oonas in bemavilr witn tre
hecowing facroasing’v aparehensive.  Too-a s-neared o obe ng sEToLrend
or patsers cancorning ansct of :yrﬁzvrfiezuic occur irregulzry during
the six ronth pericd 2nd last Tro- fsur T2 six heurs.

The ccrnound seered o have 3 ~ors nromaunces effect ¢ on
T-111 7oas (GCCE) than on 2ny of <ie clner uogs.
June 1% 1_73, the -0s 2xitihited sile sroneiag
ifez Tizy toorotoenmo TR kopckl]
1 ~lagcing rat ix owas $to. fo
apprenenst.2, and Jnrisponsi




- | - _ VE BTN

die

<
¢
Fuy
-

-da -

In conclusinn, the 4oq manifestad a mild %2 roderate posterior 2taxia
wnich lasted for approximataiy 24 heurs. There was no sianificant
differences in fooc consurptinn hetween the contrel and treatient
groups. licuever, there appears to he a trend of reduced weinht 93in
with iacreasing dnse for the two hicher levels. There were no l2sinng
censistent throuah eay dose arcup and no dose-relatad lesions abserved
in the ophthalmosconic exanination.

rg no sianificant niffs
and Traausent 4rouns aur
ign, no trends couia he

n
n

nel

2

31
PRI

3 in urine analysis hetwren <hae
he tize seriod heing consiqered.
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althourn thers i
. . shev a decraase
shcwing the graa
arettinent. S
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. .y

manzhs {sar=ination) with T-171
ar femgies the trend is nob as
2s ‘ran cmatrol values accur JSor T-!
ccy=2s ana five ronths for APTT.
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A T-lmale “0q in g ~oribund concitisn, ATLZ, was necrsssied on

Yarch 1%, 1879, the Iith day of :he study. On aross exemination, <he
lungs wera ar< red 5 pin' in ¢alor, firm, conceste” and edemazus. 4
i. . forchy fluic was visisle in the trachea. Tre mediastinel lymph nores
were swoilen and edematcus. A Firm mess (9 x 13 mn) was attached *o
the 5all bizader. ‘

S b debbheciia
.

o AL necransy three out af tus nearacovery focs in te T-111 2rouo {30
ma/hz) had evidence ¢f edemz hercrriata or sucssal tvickening of
s varicus sagrents of the small intestine. Hzrosconic exaninatisa of
. tnese areas revealed svidence of nyperomia, ang hercr-hace of Pever's :

patches, intestinal mucosa ana intestinal musculatsre.

(4}
o
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The necrapsy and =micrascanic exaivinatinn of the faur rocovery foss <thas
wer2a in Jraup T-11{ did rot reveal any evidence of small integsirs -
mucgsal or rusculatura alteratians, One dog in tne Growp 111 recsvery

anirtals (CAGR) did have qross and microscopic siens of very sli ahs
Tymphoiad hynerplasia in the colon. AL necropsy one aut of twelve
animals in the T-Il group (25 ma/ka) had evide; ce of thickenina ¢f <he
nucosa in segrmental areas of the small intestin "ficrosconic
examination revealed very sliaht evidence af hVPC"led in the Pever's
natches of the ileum, hut the renainder of the siall intestine sarg” es
uere judeed nat rcnar/ahle. In the T-1 aroup of anirals, onn anira’
wds nofed at necrapsy o have 3 reddened area ¢f mucosa ia the jelurun.
At micrasconic examination this tissue samnla was disqnosed as vers
stiqght rucusal congessiasr, It was also notad $has this aniagl 2i~ ~at
exsancuinate well at terningl sacrifice, wnich coula aczount for =me
m™;cssal ¢ngastien, :

canciusizcn:

/ /da/) in Groun T-I are considered the MOEL

The low-a0se dngs {10 i
LZL is 25 mq/va/day (x-Ix)

far the study. - The

lassification: Core-Minimurs Saca.

.uo fear yarC1noaen1c1» Study in Hice (IATC Renor<#382-00S; Appid 22
r )

1280) :
st Tateriali terhuirva technical; ARS Mo. 2026/75; Jatch i,
S T ST LIThE,
FL-7A81832, 64 1bs.; wihite powder,

iva-hundrad forty wale and 240 Famala Chariss River 231 mice, weintnang

from 23 %5 32 grars and 38 %o 22 yrans, nales and ‘erziag rasaecsive’ v,

ware i1itlatad in this stucy. The ~ice wers housed incividwaily i-
atzin

*

a

2

et in 2 terogeraturas, oumidico.
-

L%

suspended wire-iesh canes and mat: a oz
2 ne coniro! and tast diets wers

and lignt-czntrallad roem, “az
ailable 2d Tibitum,

The mice wers ear zunchien T3 icentify the casage-lavei arsups,  Zar
puaches were verified at 2ach cace chance and beforo necronsy.
Terhutryn technical was offared ‘aiiy in the diet 2t Zosage levels 3¢
3, 1000, ard 3000 pom.  Sixty male end 89 ferale mice were used at az-4
dcsage level and in a control group. The control groun received basal
lehoratory diet only, on the same roaivens as treated mice.

The mice were ehsorved threo tives <aily {“onday-Tridav) or taic e rzi’y
{wnelkends and holidays) far sians F cvert toxicity, nor1hunﬂ1~v are
rertality. Detailed observatinng were rocorded uoekly. Individual

hody weighis and sex- Jroup food COqSMMleonS Wera refordod every four
veeks.,




FYIE 15 ¢ T el (K

JT ORI TREOU U PP S B, Va1 P TPV LG AT T 1y U9 W TOR

f)

- ' - . .
—— ’ -

’ 7

-6- ‘005507T ) Zw«:-

v

. .

A1 surviving mice were sacrifized and necrinsied ab teruination of.
study, lleocropsy examination cansisted of cxamination of <he external
hedy sur‘ac= and body orifices. The 1ouse was then cpened and the
centents of the hedy cavities were examined in situy, romaved and acain
Cxanined AYl arqans, tissues and remainina ev1scer~rpd carcass were
then c011octcd uqa mlxcd 1n phoswhato huf pred 107 fnrna].n. .1cn

Hematoxylin and ecosin stainad paraffin sections of the foileowing
tissues were prnared hy standdrd histalocic methods and exerined
mirrgscapizatiy from all mica from the central aroun and the 3000 pon
diatesy croun. iligrascaecic 2x@rination of tissuns from tro : and 1200

4

ppe dietary grouns was 1imftad 12 Jross lasizns abserved at necronsv.
. Srain — thyroid
spinal cord {3 sectians) naratnyraids .
sciatic nerve ‘ adrenals
eye trachea
optis nerve Tung
pituitary heart
spieen aor<a
liver stnmach
xidnev snall intestine .
yrinary bladder - large inzastine -
gstas or ovaries DANCreas
SrCSTata ar utarys -lymnh noces
carmary gland (ferales! hone maresw ! staran)
sgiivary cland. sveletal wuscie
esonnacus ©oEny othier tissiae with
skin gross lgsicns .
225Ut ts -

o changes const de~2d to he related o cormoound were thserved ‘-

eneral hohavior ang anpearance. o di“ef="fe considored o0 Se
ralated 3 cormcunc were ohsarved in 506y woizht chanras 0F traatad
mic2 as cemparad Wi ih Cﬂn.rui>. Ho 41"e*ﬂnfes consicernd %0 ka
relzsed t3 ccimnouna ware ohsarved in the fooc consumption values of
treated mice as corpared with contrels.
Survival at week 10l was as fol
weher Surviving/
Dosage Level Vurher nitiatnd
non fale reraie
¢ {control) 20/60 IR/ED
3 25/60 38/632 Y
10C¢C Z8/55= 3C/EC
260C 26780 38/6C
-y
*one mouse missin 33

LP4
§ . :
)

)
o7

H
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He qross patheleaic lesians which vere considered related to .arautrvf

-technical were abserved in any wice frem the experirental aroups. Ho

m1rrosc001c pathaloaic lasions which were attributabie to ernu*—/n
technical freding were chserved in any tissues exam:ned from any mice
from the experimental groups.

Conclusion:

Terbutryn technical was not oncogenic to nice at dietary levels up to -
3000 ppm. .

Classification: Core-Miniimur: Data

-

-fear Chranic Oral Toxicitly Szuer in fRass (I85C hapart Mo, 392-008%;
ar:n 27, 1980)
Test Htaterial: Terbutryn tecnniczl, ARS to. 2046/75, Bazch Ho.
FL-761552, &3 1bs.

Two-htindred sixty male (weighing from 128 ta 225 cns) and 253 fFemale
(weighing frem 115 20 131 nxs) ueanlinq Charles Rivar CU rats were
init 1ated in this chronic aral toxicity study. Five znirals of- ezch
sex from the contral and 2000 npn aroups wera sacrificed ana necrg:
aftar 12 meonths of study, At that sare Lime, a2 sacand 5 rats/sex i
each of thﬂse arour . were 11ac:d ¢na contrsl diet for 4 weexs zefare
eing sacrificed and necrsnsiad. The rats were housen inaividuglly ia
Hanf.ng uira-nesh cages and naiatained in g tamperztura-, huricity- ang
Tignt-contralled rog, “lezal ear t30s were placed sn =he rzss

approximatsly J months after study initiaticn. .
The rats wer2 randorly diszributzd into Grouns ang affsres the
appronriate diets as follows: .

Mo. of Razs/hrag-

. npn latle
0 (contral) 70 70
2 ’ ] 60
30 60 &0
36 70 7

The rats werz ohserved tuwics daily far siens oF ove
rortality. @etailed shgervations e
Pogy welahts and fond canguraticn (
hcegly for tre first 3 montrs and ncntulf thc"eaft‘.

Curing the f-ucek withdrawal peri od individual body weights end ‘ocd
o =

Coasumpticn were determined weekly for the recavery rits. At 2, %, 12,
18 and Z4 nenths, hlood for “vr'talc. ¢ and b F*“emt:a sturdies and
urine for urinalysis were ccllectod From 10 rits/sos “ram tre Zontrel
and high-cose groups. At 12 and 12 =oaths of s> udy, “ats from the

BEST AVAILABLE CapY L
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. Tow- and mid-dase qroups were aiso selected for testing. Hemataloaic

examinations vere done for the recovery rats after they had corpleted 4
weeks of comacund withdrawal. .

Hicroscopic examinations were ¢anducting upan the Follewing tissues,
preserved in buffered neutral 10% forﬂal1n taken from the 12-ronth

. interim sacrifice, all surviving animals in the control and hish-dose
qroups at the 24 nonth sacrifice, as well as from 211 rats in these
aroups which died on study. These were prepared by standard histolagic

method using henatoxylin and eosin. .
stained parafin sections nancreas aor+a
adrenzl aland bSone marraw - sciztic nerve )
parathyroid o1 tuitary cecun
brain caion . skin
salivary gland small intestine eye
T esophanus ' spinal cord harderian gland
. . gonads X heart sterum
spleen stonach liver
. kidney thvroid | lymnh nade
Ting yrinary hladder marmary atand
traciea muscle . optic rerve -
. yterus - ' :
. The follicwing tissues were taken from-3l1l1 low- znd mid-ccse anirals

at 24-month sacrifi

testes thyroid
A Tiver ramary aland ’

. Stanificant qross Gesions were 2isc examined micrascaniczlly., Al

tissues from the 1Z-rcenth sacrifize arc rats whica 2ied on study up
K until iZ-months were nrocessed ann 2xarined micrascenically, at [38C. -?

Tissues fron alt cther animals were processed and examineg hy

Exper:fcqual Patnoirogy Laboratnrizs (Cr, J.F. Ferrell, £.Y.00).
. Statistical anaiysis of the data was performed.

Resulis

There were no sians of overt tnriri" nated for the ‘rca:ed rats in the
ragular and reccvery arouns. !0 cornound- rnlatec effects were observed
' an the survival rate of the treatzd rals.

| BEST AVAILABLE £871 6o
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Survival at 104 weeks of study wzs as shean belew

Dosaqe Lavel Ho. Survivars/to. Initiated
(ppr) Hale Female

0 (control) 38/60 35/60
2 . 41/60 32/60
6N ) 47 /60 40/60
3000 44/60 38/€0

Survival for the &-week rs¢ cvnr/ zerisd wazs 1207,

The high-dase naios and faraies soowed is¢raase in body weiaht
Ttraughcut the study Lwess 134: males ) Azd farales (-28.7%)].
, Tzcreases vera ncted in the food Zonsump tues over the 2-vear
. szudy for both maY=’and fomale rgis Al the hiqn-dosane level, Mo
chanaes indicative of & campound 2ffect were noted in the rematoingic
arofile or urinalysis of the grouss testac.

. 1lnod hiochemical values showed ssme apparsnt cerpound-releted effects
in the high-dosae females. .
Sienificant changes wers seen in e fastizg Sicod sunar, AP, SGOT G

. :nd cinlesterol values at varicus intervals. These effocts inaigats
<=3t the test matarial causec physiclegics” sfanificant chanaes. N

‘“crﬂ werg occzasiangl statisticaiy signifcant variaticns in crzan
‘ioht hnt the bioiagical signifizznce of ne wvariations nciad in the

e
v
(O3

san weights s unkncwn,

"2 histonatiological evalzatian =¥ non-netmizstic lesions ‘ndicated
wmat, with the nx'*n::ov cf fngel zytamegz v, non-neonisstiz lzsions
were randomly distributad bezween <he csniral zn¢ 3CCC #pm 3rouns.

ne focal pnewronitis was considerad to be oF Zubious significanca.

Szatistical analyses of the tumor incidence de-onstrated sisnificant
curor incicences in the hish-zase srcoun., Thvraid follicular adenoma in
mzles was sua;1s;ica11y sinnificar:.

in females, mammeary aland zdencma :nd liver adzacra were stztistically
. siznificant. Rorderline statistic:) signiica-ce sccurred in
testicular interstitial call c(h”f‘a in mazs and
cyoonegaly in females, Trese resu™ts are sim i
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Conclusiar : i

verbutryn technical was orcogenic et the high-dose in hoth males and

fenales.
Classificaticn: <Zore-flininum Jata . : S

4) Three-Ger »ration Reproduczion Study in Rais (inOC Report tn, 302-011,

Oct. 8, 1479) )
Test flaterial: tarbutryn zachnical, ARS ‘. 20¢G6/76, PRazsh Ma,
F’. -761552, 45 Ibs., white nowder
In <nis nrze generalian rzsroductisa stuny ia Charles RMier-7h rats, the ¢
tast materisl was acministzced in tre diet at dasace levals 0F 2, 3M0 and
3050 ppn. Forty cale and 70 fenale rats wers evenly distribusae amana
- the three treatment grouns and ane contrel graun, Fach aenerztion was
mated twicz t3 preoduce two litiers. The =atia A9s scheme is shown below:
mating for Fla Fo parents necrapsy after Fis wezniing
: at 160 days of age. —
Flz / : S -
Ciscard after ) b
weaning Seiect Fy DNarents
\ after weaning -
“atina for Fla ”’///’////// \ Fy Darants aecrovsy sftar TIh
.- at 1CC davs of ag \ weaning
F =
n P v L.
. . Oiscard atizr | felecz T2 narent
) weaning after -eaning
i'ate Tor Fla az ./—””"" FZ 2arznts - necropsy atter weaning
160 day S.0F age ——
Fla ) Fip  fecronsy after weanina

S T
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Rasults
No changes considered to be related to treatmeni of test material were
scen in relatien %n the ceneral hehavior, anpearance or survival of the
treated parental rats when corpared to the controls. Nam#41952AA in the
F, Generation (3000 ppm) died and was replaced hy dan#419748C on study
week G5, ‘

Hoderately to severely raduced rean hody weiahts were scen in the 3000
ppm qrouns dur*wg the entire aeneration of the Fy narents, with
s1gn\f1ca1; differences rean bcdy veights repnrbed at study wieeks 9 -and

34 when cnmpar.A to the cantrul grouns In the rl aeneration at the
000 aem level, saveraly roduced mean hod weiahts in the males and
r"CurY'a D‘ll hote RS V':r'e.\;l r:"ZhC»:.‘(‘. mean I)Oﬂ‘/ \IC'I('H"; in *he fowa'ﬂ:f Were .

seen as corparesd Lo CINTral vai;es with significant cifferances in moan
body weights at the p < .01 level at all points of analysis (weeks 33, 42
and Gh)

In the F, Males, slightly %o mcderataly reduced hody weiaqhts were saen
throughout the entire generatica in the 2 pom and 30C ppn dossge groups;

but,. there werz ng statistically sianificant differences in thcse changes

as canpared to cantrol values. Severely reduced rear body weights were

ocbserved in the 2C0C apn qrouo, with a significant n‘rfnrcnce in mean

body weight at zhe p < 0.31 level when compared to the controi group at

all points of.the analysis (weeks &3, 73 and 94}, ' B

At the 3060 ppwm level, mederats to savere dacreiscs in mean body uoiqht

werz 3lso secen in the Fp Yeralss durina the entire ceqerat1nn, with R
sicnificant differencas in rmean Jccv weights at the 5 < 0,81 jevel when

compared to the zontral arouns at all zoints of analysis (weoks 82, 72

and 24}, A1l other treazrent groups were cornarahle o the control

qrouns in respest to nsarzntal Dody weignts.

Based on the avearace of rean foed consumpticn values of narontal rats, a
slight decreasa in mean <aily food coasumntion was obsarved in the Fy .
males in the 3CCD ppm dosage araup as compared to controls.

The Fq ferales exhibited a slight decrease in mean daily focod . .
consurption values in the 1C0 som aroup and a mcderate decreass in the
3000 ppm qroup, as ccrnarad to the ccatrol groue. All other ireatment
arcups showed nc meanineful or biolosical differences when conpared to
the control group in rmean daily foed coasurption,

Lewer ferale fartility indices were seen for the Fy females at the 3000
prrn dosace level in beth the Fla and Flh littere, with a statistically
sianificant differonce at the n < .05 level rencrted {n this high dose .
croup in the Flb litter when compared to the centrol groun.

In the Fla litisrs, a lower =alsz fortility index was shserved at the 20CC
o level; but there was ro statistically sienificantddecrease
ohserved in the 5 day survival index at the 380G0 ppm ievel {p < $.01) in

| L BEST AVAICRBIE capyy - . BN
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the Fla litters when cempared to their raspectiye control, A
statiszically sisnificant decraasa was also observed ia-“he nunber of
live pups at day 0 of lactatian an the 200 nom level in *he Fla litters
- when comnared to cantrol values. At the 2 pon level in the Flb litters,
a statistically sionificant increase was reperted in the number of live

pups at day 0. ilowever, this difference was atiributed %o random ’ '
occurrence and was not considered a result of treatment. '
Hdo other differences were orserved with respect to male and female
fertility, the lenath of the aestation periods and the viahility and
survival of the sups throunh weaniaa. . '
The me laczation day 21 of esch of <he six litters
plgetiis Fla, ) , T2, F3h) at the 3200 pom traatment leva) ’
were statistice:’y i ffzartly Tower {2 < 0.07) than thz —mean weiants
of the centrel curs.  Alse, the mean pup weiahts of bdoth saxes in the FZa
.. at the 200 nam Trzat;ent iovel weras statistically lower (3 < 0.05) when
compared 3 the contral vaiues. Y¢ sianificant sross lesions were
chserved in tha 75 and 7y farants. [n the Fy parental ferales, tuo
aniimals each of arqup 1 and {11 and throe anirals of eraup IV out of 10
- femgles in each irgup hed hydromesra. In the F3b aeneration weaniings,
“wg mates and thrze fermales of arsup [V wereg smailer in size. The
- animals aying on study showed mainiy autolysis. One.animsl in _the 2 non g
=2 pargntal grous had protrutary enlargerent. .ol '
He nistonathelocizal change of sicnificanca was wnserved in F o 3nd 5 prreads
<hrae out of 0 zaimals in grouc IV bad giraphy of the endoretriun wizh
2iTanatinon of -z uterire lurea 2 2 roderiats desr2e.  In the F3h
meneraticon weantings helonzina 2 2roun IV, two mates and two ferales of
. T3 of sach sex haz very siicht o siignt lynchoic hyoerpizsia in the
z3lon.
Statisuically si=nifican isatyte/relative weicnts of L
) sraans ¢f the parsatal r TowS . “,
Dosare Level
Organ (pz=) Sex Yleiahs Chance n<
Tiver Kistos: 1 relative incresse 0.05 . T
3%¢o F relative incroase 0.0 :
Kidroys Kio F relative”  dngrezse  0.01
qonads 3055 M relative increase 0.35
heart 3C00 “ ahsaluta increase 6.0
2500 I relative increase 0.,
0e8 F relative increase 0.05
brain 2000 " relative incragee c.9
30CC F relative increase .0




b

o
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N
.
K

. 1 v
Fy Parents
Desaae Level
Orqan (ppm) Sex : teight Chasge p<
liver 260 2 absnlute/relative increase 0.05,0.01
3000 1 relative increasse  0.0D1
Rislels] F relative increase 0.01
kidneys 2 1 absolute increase 0,75
300 i absolute increase  0.01,0.G%
0N " relative/relative dncrdase  0.07
an6n 7 ghsalute -decragse 0.05
spleen nco F absolute necrazse 0,08
aonads 2 F absolute/relative incrzase  9.05,2.01
200 " relative incrzase  0.01
brain 3CCC M relative " dncrease 0.08
Fo 2arents .
) Josace Lavel :
Crcan {nnm) Sex Weight Chanre n<
Tiver 2 " ghsaluta/relative qecraase 0.0
L0 " abhsnluma fdecrzase 0.0
3CCC F absoluzte . degrzase n.3n
cidneys 3%t B ghsoluza/raiazive decrsise 2.0%
3Cco F absoluza/relative decraase 2.28
gorads RGeS . M relative ingcraass 2,23
3000 F relative incraase 0.2
nears L0 M zhsolute/relative decrzase/
incrsasa 9.1
30C0 F absoluze decressa 8.0
Srain 3000 M reiative incrzase 0.M
3C0C £ ahsoluta/relative decrasss
: increase 0.55
Can ien
s .
The LCEL Tor the study ssrsidored to he 300 onnml Alsneuch, effecis en
nucher born alive occurred in Flz and a sisnificant decrezse in pup bcay
weitht cccurred ia Fla, these eoffects dic not cczur in any other gereid
at fose level ans are Irerefore not corsidered Mioleaically
reaninainl,  The siandf ef the chanqe ia arden weiairts is urknown
since ~o Sisieratveloay served.  The Gowest effect Tavel {LIL} is 60

b ¢
3CCC oom [2he

high desa
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Addendum to Original DER > -
for Teratology Studies on Terbutryn

Chemical: Terbutryn

Prepared By: Judith W. Hauswirth, Ph.D. ’}x‘v.wu iv - HHaicizh (;-,/2—6:/'8(;
Mission Support Staff
Toxicology Branch/HED

r //” - ‘ : :
Approved 3y: Reto Engler, Ph.D., Chief ( J T e

Mission Suppert Staff }\4 f‘r(: J v

Toxicology Branch/HED L g - :

Originally Reviewed By: 3Alex Arce
Original Date of Review: January 1986

Background

Two teratology studies on terbutryn, one in the rat, the other in rabbits, were

initially reviewed in January 1986 by Toxicolegy Branch (see attachment). Thess
studies were rereviewed in May 1386 for the Registration Standard on terbutryn.

Upon rereview the NCOEL for develcpmental toxicity in the rabbit was changed from
75 wo 30 mg/kg and the NOEL for matsrnal toxicity in the rat was changed from 10
to 30 mg/kg. The reasons Zor these changes, as well as cother points, nct brought :
out in the original rsview are discussed herein. : - T

Review

1. A Teratology Study in New Zealand White Rabbits. Ciba-Geigy Pharmaceutical
Divisicen, Reproductive and Genetic Toxicology Subdivision. October 1, 1985.

o Maternal Toxicity
In the original review the following was stated: .
“Food consumption: Decrease at the high—Cose level during gestation pericd. e

The other groups also showed decreases. Such observations were significant even
at the lcwest treatment dose.

Body weight: Although no significant differences between treated and control
mothers were observed, the variaticns in maternal body weights wers significant ; '
at variocus intervals and they were related to the wvariations in feed consumption. s

The Food Incex was calculated for each dosage group at.varicus time periods to . ‘ oo
cdetermine the significance, if any, of the decresased food consumption apparently A
seen at all desage levels cf terbutryn. Rakbbits were dosed by gavage fram days 7-
19 of gestaticn. ’
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Foocd Index CalculatiCﬂ*

Group

0 10 50 75
Days 0-7
g. Gained 232 205 . 136 215
food consunption(g) 1654 1575 LT 1642
Food Index 7.9 7.6 N 7.6

0 10 75
Days T-14
g. cained 117 77 13 3
food consumption(g) 1529 1385 1305 1005
Food Incdex 12 18 30 335
Days 14-19 i
g. gained 122 43 89 -4
food consumption{g) 1127 882 909 546
Food Index 9 20 10 -136
*Food Index (F.I.) = grams food consumed "

grams b. wt. gain

At days 7-14 the F.I. is considered by this reviewer to De significantly elevatsd
in the 3{ ané 75 mg/kg groups, and at day 14-19 in the 75 mg/kg group only. The
increase in 7.I. at 10 mg/kg (days 14-19) was not ccnsicdersd treatment relatsd
since it was not seen in the 30 mg/kg group which was comparable to the untrsatsd
control group.

An NCEL was Zetermined for maternal toxicity. Based upon changes in food
consumpticn, F.I., body weights, and stools at 50 mg/kg the NCEL for maternal
coxicity is 10 mg/kg in the rabbit.

5 The origiral review states that there were no treatment related changes in
develcomental toxicity related to terbutryn treatment. This reviewer

disagrees with this conclusicn and believes that the NOEL fcr cdevelopmental
roxicity is 30 mg/kg based upen reduced ossification of sternebrae in rabbits at
75 mg/kg.

Incidence of Reduced
Ossification of Sternebrae

Group (mg/kg)

0 10 50 75
3y fetus 14 31" ' 39* 319"
¢ examined 129 132 164 123
i affected . 10.9 20 24 31.7
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By litter 8 14* 14" 12*
4 litters 15 18 19 14

% affected 54 .4 77 73.6 85.7

Histerical Control Information (14 Studies)
By fetus: mean = 14.98%

range = 1.4 -~ 29.0%
By litter: mean = 50.23%

rarge = 11.1 - 73.3%

* p<0.05

Althcugh the increased incidence of reduced sterrebrae cssification was significa-t
at all dosage levels, it was cutside of the historical control range when exprasszd
by fetus or litter only at 75 mg/kg. The increase seen at 75 mg/kg is considered
by this reviewer to be related to terbutryn treatment. Therefore, the NOEL for
develcgmental toxicity for the rabbit is 50 mg/kg. The Core~Classification

remairs the same, Minimm.

2. Teratology Study in Rats. Ciba-Geigy Corporation, Research Department and
Geretic Toxicology Subdivzision. October 25, 1985.

This raviewer disagrees with the VCEL cetermined for maternal toxicizy in the
origiral review of this study. 7T = review states that the NOEL of 10 mg Xg was
based upon mortality, weight loss, salivation, urine staining and blood discharge.
However, all of these efZects, except salivation wers seen at the hich dese (330
mg/%g) and not at the wid dose (50 mg/kg). The incidence of salivation was 0/25
(centzol), 0/25 (low dose), 4/25 (mid dose) and 22/25 (high dose). At the mic dcz2,
salivacion was seen pricr to dosing in three of the animals and only on cne day I=r
each animal post—dosing. This reviewer does not feel thac this finding is
toxicelogically significant nor treatment-related at the 30 mg/kg dose level,

€




-

' - NN4925
DATA EVALUATION REPORT

Chemical: Taxdutryn,

Test Material: Terdutryn Technical
setudv Tvoe: Teratology’ Report No. 85010

jele:s A Teratology study in New Zealand White Rabbits
(MIN 842103} .

]

Labcoratorv: Ciba-Geigy.Pha:amaceu:ical Division, Reproductive
and Genetic Toxicolegy Subdivision

Lecation: Sumait, NJ 073901 Date: October 1, 1885

\

\

Lab. No.: Ref. No. 1-023-02

Sponsor: Agricultural Division of Ciba-Geigy

——

£PA ID No.: 080812 * MRID: Ncrne Accession No.: 289888

Reviewed bv: Alex Arce 44 Date: January 1986
Toxicolcgist // / Phone: 557-7457
Toxicolegy Branch ’
Jazard EvaluationsDivision (TS=769C)

Appraved byv: Clint Skinner, Ph.D. Date:
Section III Head Phone:
Toxicology Branch
yazard Evaluation Division (TS-769C)

Conclusion:
Develcrzmental Toxicity
Develcpmen:al'NOEL = 75 mg/kg (HDT)
A/D ratio 10/75- % 0.13

£ i

~Maternal NOEL = 10 mi/kg LEL = 50 mk/kg

Levels tested by @avaqé'in New Zealand White Strain ;
0,10,50 anéd 73 mg/kg /day :
Core Classification: Guideline

- X
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7/ drotocel: , .

—agt Material and Methzods:

Material: Terbutryn Technical
. 3% corn starch containing 0.5% Tween 80

Animals: New Zealand ?hite Rabbits

cex: female; Age: adult; Weight: Acceptable;
Source: Not established.

Dosage: 0, 10, 50 and 72 mg/xg/day -
Number cof animals per -dose level: 19 mothers/cdose level
Descriptions: ’

The product was administered by gavage to pregnant rabbits
during the 7th to 19th day of géstation in three dose levels, caily.
The rabbits were necropsied on day 29 and mothers of fetuses

. were examined and weigned., vVisceral abrormalities were recorded.
Reported Results: ( Refer to attached addendum extrated from
submitted data ) ’ . :

Deaths: None .

The focd consumption and budy weight gain in all groups
decreasad. The product is rzported to he not emcryotoxic,
catotoxic or teratcgenic. Induced leoss weight in the mothers
at all doses. ~ /o,

‘Chgervations: -

Signs of Toxicity: Daily

3ehavior: Daily

Body Weights: On days o, 7, 14, 19, 21, 25 and 29.
-3

food Consumption: Daily from day 0 to day 28.

?

fxaminations:

Laparohysterectomy was cerformed, livers were weighed.
ovaries were examined, corpora lutea counted, dead fetuses and
absorptions were counted, the portions of the fetuses in the
yterus were recorded.- The fetuses were measured and weighed.

Maternal Examinations: ( Extrated from Submitted protocol )

All mothers a
malformaricns cr pa=noniogi
of gross lesicns 1

4 for ex=ernal and internal gross
chances. Representative samples
ed fcr microscopic cbservations.

-1
pien
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eral =xaminations:

{Ffrom submitted Data)

LY

"w

eral Dissection:

on the day of necropsy (if possible) each fetus was examined
viscerally according to a modification of the Staple techaigue
(staples, R.E., Teratoloav 9§ (3): A-37, 1974) and its sex
determined. The visceral exam:iration was conducted on all
faruses as scon as cossible folleowing necropsy (not more than 24
hours!. Visceral examination includes the foIlowing systems, .
organs and glands which were exanined using dissection and
slicing under appropriate magnification:

Central Nervous System: brain
Cardiovascular System: heart, major blood
. - vessels
Respiratory System: trachea, lungs, diaphragn
Gastrointestinal System: oral cavity, tongue, -

esophagus, stcmach,
intestines, liver,
gallbladder, pancreas

Lymphoid Structures: thymus, spleen

Trinary System: : kidneys, ureters, bladder
zndocrine System: . adrenals

Genital System: ovaries, uterus or tasticles

“risceral examination data were collacted on the standazd
R§GT visceral collection forms, the results of these data wers
tabulated manually (Appendix 19a), and the tabulations sent to
the Statistics Sec-ion for analysis. - Results of the visceral
exams are recorded as rormal or atnormal in the raw data;
wherezs, only abnormal data are presentad and summarized in
this report, . ’

o

-ne fetuses were then prepared for a subsecuent skeietal
examiration after clearing in potassium hydroxide and staining
with 2lizarin Red § (Staples and Schnell, Stain Technolocv 39:
62, 1364). This method is 2 modification of the method described
by Dawson (Dawson, A.B., Stain Tecanical 1, 1926, o. 123-124).

Skelezal Examination: | BEST A‘MLABI_E GB"

following the visceral examination, all fetuses were
stained and subjectad to skeletal examination using apprcpriace
magnification. All ossification centers that are characteristically
sresent at day 29 of gestation in this strain of ratbit were

- -

examirad for: prasence/absence, size, shape, location and
ralationship =2 adjacent cssification centers. The Reprcductive

Skele=al and Visceral Program {R.5.V.P.) system an in-house

-3
o
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ed database manzgement systen was employed
rom the skeletal evaluazions aad the
rg the raw data.

developed and validat
to collect the data £
printouts generated a

Results: ( Refer to attached data , extratad from submittsd

. study ) - -
Mortality: None for the mothers (Scme does were sacrificed
due to condizions not related to tr -tnen:)

- . ’ T

Signs of toxicity: Va:iations in the feces at the mid- anc
high-dose group. Other observaticas were not relatsd to
treatment. ' -
Food consumption: Decrease at the high—dose level during. - -
gestation periocd. The other groups 2lso showed decreases+—

Such obse*vatlcns were significant even at the lowest treatment
dose. . i P g . - 2.
e .

Body weight Although: no sxgﬂlflcant differences between
treated and control mothers were observed, the variations in
maternal body weights were SLgnlbxcant at various intervals and
they were related to the variations in feed consumption, '

. s P B R
Pathology: None of the variocus findings can be rnlated to the
admznlstra ion of the -ccmpound.

Renrcductive Ohservaci c 1S3

No significant findings were observed.

Maternal Paramezers:

Viablé fetuses, number: normal.

Number of corpora lutes: no sigaificant variations.
Sex ¢f the fetusé;: nb significani variations.

Weights and Growgh: no significant variaticns.

Number of litterf; no significant variazions.

Number of pregnant animals: no sigqificant variations.’

Number of abortions: not reportad. -~

Fetal Parameters:

weighs and Growth: 0o significzne diffsrences.




EXternal observas-ions:

Sex: no-significanz Zifferences.

Visceral Observations: { Refer +o attachment )-

‘The various occurrences observed were ncted at random in
the three 'dose levels and the controls; thus thev cannot be
attributed to the acministraticn of the marerial.

..

keletal Observati:ns: { Refer to attachment )

The variations noted were regarded as general octurrences

in rabbits; thus, not significant.

Alive fetuses: no significant differences.

lead fetuses: unremarkable. .°

‘iscussions
(AS8CHSs.on

The report is complete, the study was well designed and
onducted. The conclusions are accurate and acceptable, The
tudy is scientifically socund. The biolegical meaning of the
ifects reported are that the product is not a teratogenic

sent, it does induce developmental changes expressed as

2duction ia Sody weights =ut is not fe:ctoxic, The mechanism

I these effects is ralated Lo the toxicity of the matsrial

{ Refer to attachment )

nat affeczed the maternal Scdy weights and feod consuz=ption, at

indem. These effacts meaan that the material ig safe Zor the
itencded use, as per this ta z.

..
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QATA £VALUATION REPORT

Test mareziale ~arbutryn Tachnical

grudy Tuze:l raratology¥

wiele: ~aratolegy study in Rats (MIN 842292)
Repczt NO. 85111

* ahozratlrys ciza-Geligy Corperation, Research Cepartment
ané Genectic Toxicology supdivision

tocation: summit®, NJ Date: October 25, 1985 .
’———'_'—- ’\ . N

tab. Nec.: Not submit;ed.

$o0onsor: ciba-Geligy

oA ID Mo-s: 080813 . MRID: ©None accession No.: 289887

|

zeviewed Dy . _/ﬁ

|

Alex Arce ) // / Date: January 1986
~axicologist f/ Phones §57-7457
—oxicology sranch

zazard Evaluation pivisicn (rs-769C)

Aoproved BVl ¢clint Skinner, ?h.D. Date: January 1986
gectzion III Head Phone: 537-3710
~oxicolcgy zranch

: sazard g7aluation Division (Ts-763C)

tevelopmental Taoxicity

s = 200 g/ kG L

Core-Minizum Dat2 {requires Registrant's explanation)

A/D ratio 10/5C = 0.2

oxicity NCEL = 10 mg/ k3

waternals t
vz = 30 mg/ 3
(Mortality, weight 10SS, salivation, urine stain,
Siocs discharge) :
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4ere weighed and the fatuses examined fcor gross abnormalizies,
snen placed into either 35 gercent ethancl or 3ouin's fixative
s9r Subsequent skeletal of visceral examination.

raral Examinations:

N

Approximately 1/3 of the fetuses were fixed in Z3ouin's .
solution for at least 1 week and then examined for visceral
abnormalities according -to the method of Monie, Kho, and Morgan
(Supplement to Teratology Workshop Manual, pp. 163-159, 1965).

The visceral examination evaluates the following biological
systcems, Grgans and glancds wnich are examined using Z:issection
and slicing (wher? applicable) technigues under the appropriate ’
magnification: .

Central Nervous System: brain
Cardiovascular System: heart, and major blood
. vessels
Respiratory Systemi _ nasal passages, trachea,
i . lungs, diaphragm
Gastrointestinal System: oral cavity, tongue, - )

- esophagus, stomach,
intestines, liver,

- pancreas .
Lymphoid Structures: thymus, spleen
Urinary System: ) kxidneys, ureters, bladder
Tandocrine System: adrenals ' .
Reproductive System: . ovaries, uterus or testicles

eral

§-

xe

[71)

Bl

xaminaBlont BEST AVAILABLE COPY ~

Approximately 2/3 of the fetuses from ETATTTTIT WELE
stained with Alizarin Red S and cleared according to the method
of Staples and Schnell (Stain Technology 39:62, 1964), and then
examined for skeletal abnormalities.

.3

The rocdent skeletal examination involves checking, with 3
=he aid of appropriate magnification, all ossificartion centers
-hat are characteristic of a rat fetus on gestational day 20
(fFritz, H. and Hess, R., Teratology, 3, 1972, walker, D.G. and
wirtschafter, 2.T. The Genesis of the Rat Skeleton, A. Laboratory
Atlas, Charles C. Thomas, Springfield, Illinois, 1967). The
examination includes checking for the presence/absence, size, .
shape, location and relationship to adjacent ossification N
canters. ~ '

2esults: { zefer to attached data extracted from submitted
srotocol ) -7 -
Mortality: Mcthers 2/25 found dead on cay 20. - .
. , . N . . . L - -
3igns = roxicizy: - Reducticn nf weight, feed Tonsumpilon an 70 -
- weight zain, salivaticn, swcllan abdomens, rad stains arcund .
sulva, anus, Sace: lethargy and ptasis.~'- 5




dehavior: Lethargic., at the high dose level

3cdy weight: Reduced at the high-dos2 ls:v2l, Due o the large
decse administered (500 mGg/kg) such raported occurrences wers
expecgted., . . :

T e e o

Necropsy: Distended sccméphsat the high dose level in most
animals . :
Mazarnal Parajnete

P23

n

Viable fetuses, numcer: significant (refer to conclusion).

Number oi cgrpoga lutes: no significant variations.
Sex of the faruses: no significant effects on sex ratios.,
Weights: severe at the high deose group.
Number of litters: no significant variations.
Number of prégqaﬁ: animals: no significant variations.
Number of abortions: no significant variations.

?étal Parameters: ( Refer to attached cata extrated from éubmit:ed

protocol ) .
Length: reduced at the high- dose level. ’

Weight: decreased ‘at the Lg‘-ﬂose level,

”

cx-srnal Otservations: puss . !

Weight decreasad to 71 percent of controls at the high-
dose level.

—~—

Visceral Observations: Nct significant. ( for pup
; pups

Skelestral Gbservatiéns: )
(From Repors) [ BESY AvaiLABL ar%q |

Fertotoxicity, as a consequence of severe maternal toxicity,
was only observed in the high-dose group as male and female fetal
weighcts were raduced to 71 percent of control values. This
fetal growth retardation was associated with a significant
increase in variacions (primarily loccalized to the periphery of
=he faral skeletcn) including: 1) Bipartite, misaligned, and
Aot ossified, cenzrum/verzebrae, 2) misaligned and not ossified,
sternebrae, 3) mezacarpals, proximal phalanges, and distal
chalangeas ~ct 2ssifiad in forepaw, and 4) metatarsals,
2istal cnalanges, not 2s < in the hindpaw. There were no
comzouncé=ralaced , sxkelecal and visceral malZformations.
Therz were no fa2tal eil at the low or intermediate-<dose
avel, .

]
-~




~iscussions .

128

~nere are certain e
rnac at the !ltigh-dose level tne toxic sympisms oposerved in the
~others were severe and significant; including, bleeding (red
stains around vulva) and one of the animals, MS 16, had the
iargest number of pups (19), makes the results questionable.

igcresancies in this study. The fact
1

1]

38 - .o :
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OFFICEOF
PESTICIOES AMND TOXIC SURSTAMCES
w1982
MEMORANDUM 2 3 Ui
=
TO: Jackie Dziuban Casweld ™ 125 D

PM Team No. 25 .
Registration Division (TS-767)

SUBJECT: Stucdies submitted by Ciba-Geigy on Terbutryn in
resgonse to RPAR.

Four studies were received from Ciba-Geigy (Date of
submission; 4/23/82; Accession numbers 247365-247353) in
response to FIFRA Section 6 (a) (2). Toxicology Branch has '
reviewed the studies, and -the conclusions are as fcllows:

Conclusions and Recommendations

(1) nat-intrasanguine host - mediated assay using S.
=schimuruim (Ames) to test for the mutagenicity of G5-14260.
=hi1s t®¥c showed no mutagenic effects but does not meet
ainimum criteria set by EPA standards.

{2) Iin vivo hamster cytccenetic study on bone marrow cells

g me———rel S . : . N
showed that GS-14260 caused no chromoscme aberraticas in this -
sest. Meets minimum criteria set by EPA standards.

13) Chromoscmne studies in the germinal epitheluim of male

mice suygested that GS-14260 caused no chromosome eberrations

in spermatogenia, but the stud; 5 only of supplemeatary value

and does not meet Winimum CPA standards. '

(4) Dermal absorption study using l4C-Terbutryn epplied to
rat skin. Invalid. All supporting experimental results are
requested. -
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Reviews
1. Host~-mediated éssay. A rat intrasanguine hcst-mediated -

assay using Salmonella tvphimurium (2mes) to test for the

mutagenicity of GS-14260 (Terbutryn <echnical) was performed .

by Ciba-Geigy, Basle, Switzerland, a=thored by P. Arni and .
D. Miller, dated 11/20/81. Male albinc rats (20-41g; 6 mice " t
per group) that had been Zfasted for 16 nours were administered .
Terbutryn in CMC by gavage at levels of 0, 500, 1000 cr 2060
mg/kg at 2 hour, 1l hour and immediatzly before the inijection
of about 1010 bacteria (TA 1535, 1537, 98, or 100) into the :
tail vein. One hour after injection the rats wers sacrificed, o
and the tacteria recovered from the _ivers., 107 to 153 .
bacteria were recovered from each hosz. 0.2 ml Of this

suspensicn was spread on sach of 3 platss. The mutatisn rate ‘
(reversicn from histidine auxotropy =zo srototrophy) was not : -
increased in strains TA 1535, 1537 ard 38 by administration

of Terbutryn, but mutagenic effects wers observed in sttain

TA 100. However, in two replicate experiments no mutagenic -
effects were seen in TA 100, so the mutzgenic effect was not .
confirmed. . .

Thers are a few defects in this study. lo postitive
controls were mentioned, and this is a2 sericus omission in the
host-mediated assay. Positive contrcls could be ceriormed cn
1) the bacteria before, or 2) after inisction and recovery
frem the host, or 3) the host itself zv injection of the
positive control chemical into the hcst., £ollowed by iniection
and recovery of the bacteria. The mu=acenic effec=s o0F the
gositive conerol chemical on the bactsria ares then scored by o
the normal procedure for an ames' tes< PerZormance of ‘ ;
positive control #3 would have teen suffici

Terbutryn was administerad teginning at 2 hours tefore e
injection of the bacterial tester strzins, and the aninals
were sacrificed 1 hour after injection cf the bacteria.
However, the authors did nct zrove, or even state, that the .
selected times of administration of t=s: substance and tester, 4%

strains were the optimal times. .
Conclusion: _ -
This study suggests that GS-1426C czuseé no mutagenic

effects, tut because of prctocol limizations this study does :
not meet minimum criteria set by EPA staxdards. :

gy 5 e
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2. In vivo hamster cytogenetics test. Test performed by
G. Hool, E. Puri, and D. Muller of Ciba-Geigy, Basle,
Switzerland, dated 11/24/81. Chinese hamsters (21-33g) were
administered 0, 750, 1500, or 3000 mg/kxg of GS 14260 by
gavage on each of 2 consecutive days. Four animals per sex
per dose were used, and 6 animals per sex were used in the
positive and negative control groups. The animals were
injected i.p. with 10 ma colcemide/kg 2 hours after the
second dose and sacrificed by cervical dislocation 4 hours
later. Chrcmosome preparations were made from bone marrow
cells. Two animals per sex per dose were evaluated for
chromecsome aberrations. Cne hundred metaphase plates from
each animal were analyzed. In two animals in the control
groups (0.5% MC + 0.1% Tween 80) an acentric fragment was
observed. The test groups showed the following chromosome
aberrations: low dose: one break; intermediate dose: one
mintte chromosome; high dose; none. Cyclophosphamide (64
mg/kg) administered as positive control resulted in 22.0%
with chromatid aberrations, 11.8% with chromosome aberrations,
and 0.25% of the cells scorasd revealed pulverizations. Thus
GS 14260 was not mutagenic in this-test.

Conclusion: GS 14260 caused no chromoscme aberrations in
Chinese hamsters in this test. Meets minimum criteria set by
EPA standards. -~

Chronpsome . . e
3. easem>e studies in male germinal epithelium. This study is
dated 11/23/81l; directed and revieawed by G. Hool and D.
HMuller, respectively, of Cita-Geigy, Basle, Switzerland. Aan
NMRI-cCerived strain of male mice (13 animals per test group,
12 anizals in the control group) were administered GS 14260
by gavage (486 and 1458 mg/xg in 20 ml/kg 0.5% CMC--CMC alone
was administered as negative control) on 5 consecutive days
(édays 0-4)., The authors state that 4,370 mg/kg was the
LDsg. ©On cay 5 the mice were given 10 mg/kxg Colcemide and
sacrificed three hours later. 100 metaphase figures from the
testes of each of 8 animals in each group were scored for
chromosome aberrations. One animal in the control, and the
high dose, group showed one gap; otherwise no chromosome
aberrations were observed. Thus no mutagenic effects on
spermatogonia were observed.

This study attempts to determine whether or not Terbutryn
has heritable mutagenic effects, but is only of supplementary
value Zor the following reasons. Lack of a puositive control.
Althouch it may not be necessary to perform a positive control
{e.g. mitomycin ¢, 6-mercaptopurine) during each test series,
at least the authors could have provided evidence to show
that this procedure as gerformed in their lab is sensitive to
xnown mutagens.,

8
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Lack of experimental detail, particulary in the isolation and
creparation of the germ cells for scoring. This test has not
hreen standardized as much as some of the other tests for
heritability, and as such needs to be reported more completely.
No data presented. Under "Results” only a summary sentence
appears in the text, and no Tables or Figures are included.
what types of "chromoscme-and chromatid aberrations" were
scored.?

Conclusion:

No chromosomz aberraticns cbserwved, dut without Zurther
data the study dces no:t meet minimum criteria set by ZPA
standards and is only of sugplementary value.

4. Dermal absorption of l4C-Terbutryn by rats. Submitted
by B. Simoneaux of Ciba-Geigy, Greensboro, N.C.; issue date
4/15/82, Report No. ABR-82018. .

This study is inadequately reported, and should be
considered invalid until supgorting experimental data is
received by EPA, There are some important guestions that
must be answered. Ffor example: (1) How many animals comprised
each data point? (2) ?2Please explain the guench correction
grocedure, i. e., in converting cpm to dgm to ug. (3) Did

ney- (the experimenters) distinguish between "on" as .pposed
o "in" the skin? The report mentioned in the Methods section
t=at lic in the acetone washes was counted separetely from
that remaining in the washed, excised skin, but the data is
not¥flisted under Results and Discussion.

Iin addition, the
to SPA in evaluating
(1) t is dumfortunate that the study was termnated at 1 day,
particuilarly since ldc.was still being taken up from the
skin at 24 hours. In tais regard, RBC's agpeared to absorb
radicactivity throughou: the observation period, and cne
wenders whether or not Terbutryn binds to.the RBC. (2) Does
Terbutryn bind to fat? Terbutryn is not very soluble in
water (acout 58 ppm), but very soluble in organic solvents,
ard one wonders whether it might accumulate in fat. (3) If
time points were measured for excretion {urine, feces), please
provide the data.

£5llowing information would be useful
this study 1f the data were oobtained.
=

Cecnclusion:

This study is inadeguately revorted and is considered
invalid until sugporting data is received. All supporting
exzerimental results for all animals for all time points is

needed, as mentioned abcve. 2
~ ) oy !
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DATA EVALUATION REZORD
TERBUTRYN
\ Mutagenicity (Chromosomai Oamage)--
Micronucleus Test in Chinese Hamsters
STUDY TOENTIFICATION: Hool, G., Langauer, M., and Muller, 0. Nucleus
anomaly test 1in somatic interphase nuclei, G5 14 260, Chinese hamsters
(test for mutagenic effects on bone marrow cells). (Unpublished study No.
810174 prepared and submitted by CIBA-6EIGY, Ltd., Switzerland; dated
November 16, 1981.) Accession No. 261709.
5

APPROVED BY:

I. Cecil Felkner, Ph.D. Signature:
Department Manager
Dynamac Corporation Date:
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CHEMICAL: Terbutryn; GS 14 280.

TEST MATERIAL: GS 14 260, lot No. 75072, was 96% pure; the physical
appearance was not reported.

STUDY/ACTION TYPE: Mutagenicity (chromosomal damage)--Micronucleus
test in Chinese hamsters. '

STUDY IDENTIFICATION: Hool, G., Langauer, M., and Muller, O.
Nucleus anomaly test in somatic interphase nuclei, GS 14 260, Chinese
hamsters (test for mutagenic effects on bone marrow calls).
(Unpublished study No. 810174 prepsred and submitted by CI3A-3EIGY,
Lid., Switzerland; dated November 16, 1981.) Accession No. 261309,

REVIEWED BY:

Nancy E. McCarroll, 8.S. Signature:
Principal Reviewer

Oynamac Corporation Date:
Brenda Worthy, M.T. Signature:
Independent Reyiewer

Jynamac Corporation Date:

APPROVED BY:

1. Cecil Felkner, Ph.D. Signature:
Genetic Toxicology
Technical Quality Control Date:

Dynamac Corporation
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Alap Xatz, Ph.D. Signature: Ol gt
EPA Reviewer 7 PR
Date: 7/1/5¢

Kt Ewe)her
Marcia-Van Gemer<s, ?nh.D. Signature:

p - -
3»._.&{) st S_..I,{;,»_]- (e ¢ F

Date:

(
{



7. CONCLUSIONS:

A. Under the conditions of the nucleus anomaly (micronucleus) test,
exposure of male and female Chinese hamsters to 750, 1500, and
3000 mg/kg GS 14 260, administered orally on 2 consecutive days,

did not significantly increise the incidence of nuclear ancmalies
(micronuclei). However, the design of the protocol was inappro-
priate for assessing the Ffull cell cycle for micronuclei
induction. ~

//”’————-—_-\\\ QQ\ ‘ — = // T
B. The study’is unacceptable. i 2t P = /S 7 ol
W G g

//C 7-’7/':,—'

8. RECOMMENDATIONS:

/’——-_—————-
The following recommendations are made:

1. Retest GS 14 260 in a multiple sampling protocol (48, 72, and 96
hours postexposure) to ensure that maximum sensitivity to detect
micronuclei is achieved.

2. CLletermine the ratio of polychromatic to normochromatic
erythrocytes.

3. Report clinical signs.

4. Randomize animals, report identification methods, and code sliides.

5. Include a quality assurance statement.
Items $-10--see footnote 1.

11. - MATERIALS AND METHOOS (PROTOCOLS):

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

1. Test Materjal: GS 14 260, lot No. 75072, was listed as 96%
pure and stable under unspecified conditions for at least 3
years. Dosing solutions of the test material were prepared

in 2% carboxymethylcellulose containing 0.1%4 Twees 80
(CMC+Tw80) .

2. Jest Animals: Male and female Chinese hamsters (Cricetulus
griseus) were used in this study; the source of the animals
was not reported. The males weighed between 24-31 g and the
females between 20-27 g; the age of the hamsters at the onset
of the study was not reported.

1OnIy items appropriate to this DER have been included.
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3. Animal Maintenance: Acclimation to laboratory conditions and .
animal housing were not reported. The animals were maintained -
in -an air-conditioned room controlled for “temperazure

N (22-24°C), humidity (62-72%), and light (12 hours). Stancard
diet, NAFAG No. 196, source not specified, .and tapwater <ere
provided ad libitum. :

Assignment to Groups: The method, if any, used to Eandonize
animals was not reported. Animals were identified by
individual caging.

Rationale for Dose Selection: The report cited the findings
of an early study, which indicated that the oral acute 2350
in Chinese hamsters of both sexes was >3000 mg/kg. Basec on
this information 750, 1500, and 3000 mg/kg were selectec as
the doses for the nucleus anomaly assay.

6. Nucleus Anomaly Test

a. Test Animals and Compound Administration: Six hamsters
(three males and three females) per group were adminis-
tered the selected concentrations of the test material,
vehicle (CMC+Tw80), or the positive control, Endcxan
(cyclophosphamide, 128 mg/kg), in two single applications
separated by 24-hour intervals. Dosing solutions were
prepared to yield volumes of 20 mL/kg.

. b. Animal-Sacrifice/Bone Marrow Harvest: ‘fuenty-four lf\‘curs
’ after the second application of the - iz,

f vehicle, or positive control, the animals were sacrificed
by cervical dislocation. Bone marrow cells ware harves-ad
from both femurs by aspiraticn into 0.5 yL rat serm.
Aspirates were mixed, dropped onto slides, and air drisg.

~Prepared slides were stained in undiluted May-Griinwzld
solution and diluted May-Grinwald (1:1 in Hy0), countzr-

R < \stained in Giemsa, ted, The report did <ot
(.4 gl ; specify whether the sides were codey.

/—-""7c. slide Analyses: One thousand bone marrow cells -er

L animal were scored for the following nuclear anomalizs:
- . - single Jolly bodies, fragments of nuclei in erythrocytss,
5 l'] micronuclei in erythroblasts, micronuclei in leucopoiezic
. | cells, and polyploid cells.
ek’ /" :
- ! 7. Statistical Analysis: The data were analyzed for significarce

/S using the est. Although the p value was rot

' specifd that the finding would be signifi-
cant at p B . positive control was reported to 1e
significant at this level.

Evaluation. Criteria: <Criteria for a positive response, 1tne

g : A y validity o;)w as3ay, the biological significance of tne
¢ ¥ o AI findings were not present.
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12. REPORTED” RESULTS:

o Assay: A supplement to the report stated that
clinical signs re not recorded in the nucleus anomaly assay.

F1y, the ratio of polychromatic erythrocytes to normochromatic
not calculated. No significant increase in the

g11s with nuclear anomalies in either male or female
Chinese hansters occurred following twe gavage administrations of
; 750, 1500, or 3000 mg/kg 6S 14 260. Cyclophosphamide, 128 mg/xg
{po x 2), 1induced significant (p <0.05) increases in <the total
percent of cells wth nuciear anomalies for both sexes. Representative
results are shown in Table 1.

13. STUDY AUTHORS' CONCLUSTONS/QUALITY ASSURANCE MEASURES:

. A. The authors stated, °It is concluded that under the conditions of
N\ ) this experiment, no evidence of mutagenic effects was obtained in
Chinese hamsters treated with GS 14 260.*

B A quality assurance stateme was not present' owever, a signed

TS statement dated November 7, 1 at the study was
’ V(’J’N/ conducted in compliance with the FIFRA Good Laboratory Practics
R s Standards. -

/“ -~ P \

F4/x s -

5; s EVOEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

._'/‘—*‘/"'/ We ‘assess that the methéds used to determine micronuclei inductica

(cell harvest approximated hours after the first test materia"
administration) wer‘fﬁf_ﬁ;o detect compound-related offects con
the majority of ce f and second division. Although micro-
nuclei do not imemately vanish, cells with micronuclei will be
progressively diluted in any cell population that continues to pro-
Tiferate. Also, cells affected by the second dosing woulg continus
to produce m1cronuc'le1 whose appearance might be delayed ang
detected only after 72 or even 96 hr. Thus, the ability ¢f this
method to detect subtle increases in micronuclei at different stages
in the cell cycle is doubtful. Salamone et al.? have s.own the:

2

Salamore, M. J., Heddle, J. A., Stuart, E., and Xate, M. Towards an
improved micronucleus test: Studies on three model agents, Mitomycin C,
cyclophosphamide and dimethylbenzanthracene, Mutat. Res. 74(1980):
347-356.
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no single sampling time gives maximum sensitivity for all chemicals
even after two compound treatments, and recommend using multiplé
sampling intervals (48, 72, and 96 hours) to increase assay
sensitivity.

Item 15--see footnote 1.

16. CBI APPENDIX: Appendix A, Material and Methods, CBI op. 20-21.
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Jata Zvaluation Resors
Compound Terbutryn

Citatiaon :

ermal Absorption of Terbutryn ia Rats, T, Murphy & 3,
Simoneaux, B8iochemistry Dept, Agricultural Div., Ciba-Geigy,
Report # ABR-386017, 2/23/86. ifessxon No.251708,

D

_ﬂ/ e Mo -
Reviewed by Rgbert P, AaZTan Pho S/
Pharmacalogtsb

Care Classificacion Aceptapla

Tarcliusian

Significant quantizies 2f tTerdiuiryn were 1bsarbded dermally 3%
all dosas and time intervals., Reprasentative percant absorptisns
far 10 hours exposure wsere 22.32, 3.313 and 2.25 for doses of
9.05, 3.5 and 5.3 mg/1dcm2. nn1m315 #ashed at ten hours andg
main:awqed for an additional 43 Agurs showed t23%al adbsorotions
of 34,48, 12.25 and 3,25 percanat af tnhe respactive doses.

Materials

e

Tersutryn, unifarmly lasalad wisa &
~ing, Specific acrivicy (3.1 4Ci/fmg for t
12825, 1.31 uCi/mg for tne hign d0s2. ad

Z in the trjazina

ne low and =id

ioactive purity 33%
%ala Harlan Sprague-Dawiay razs 230-253 3ms from “adisan,

discansin, ‘

Methods

Jose praporation. "Th2 low dose wis dr2parad by dry
mixing tnr3ughly 3.0 mg of éic-terbu:ryw #izn 2,5 mg of blanx
farmulation (WP) and taen suspending <72 wixtira with 5.7 =l
of deionized water, «ne niddosa was pr=pared by dry mixing
targughly 25 mg of 1?3 C-:er"utr/n and 12.5 mg of blank
formulatian (WP). The mixture was suspended ia 2.5 al of ..
deionized ~ater. The resultant mixtures simulate a typical v
80W formulation,” : C

"The nigh dose was prepared by dry mixing throughly 62.5
mg of blank formulaion (WP)Y, 225 mg of cold terbutryan and 25
mg of l1ic.tardutryn 2314 than syspending the mixture in 2.5 m)
of deionized water."

v e n e e e,
.

Animal preporation, The back of the male rats was shaved
and washed with acetone 24 hours prior to treatment., A 4.0 by o
2.5 cm area, 10 cm?, was marked as the application site. The
rear legs of the rats were restrained to prevent scratching
of the aprlication site.

Site protection., In the 'Preliminary Study' the application
site was left complately uncoverad. In the main study the
site was covered by the device described below.
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Jose application. "Fifty microliters of an aqueous
suspansion containing either the low {0.0% mg/rat), aid (0.5
mg/rat) or high (5.0 mg/rat) dosage Tevels was applied with a
50 ul Hamilton Syringe equipted with a Teflon tip coated
needle and plunger assembly, The tip of the needle was used
to uaiformly spread the suspension gver the entire treatment
area. The amount of l3C-terbutryn applied to the rat was
calcilated by radioassay of 50 ul of l4C-te butryn delivered
from the same syringe."

Site protection wain study. "Aftar dosing, tha treated
3rea was ailowed to air dry far five to ten minuzas and the
21ti-2 treated ar2a «#as anclosaed 5y a noaccclusive covering
cans*sting af Stomanasise® [Sgquisd Corporation), Filter paner
and 21 alunminrunm dridge (Figura 2). Sxin-bond cemeat (PFi-zar
Zarp.) ~as 2venly spread argund 31 one centimeter Sorder
sirrszunding tha do0se area, The Stamahesive was placad an top
9f t32 glued area 23 form 3 "well" surrounding the treated
s<in area, Tha aluminum foil bridge, which was siightly curvad
ta e'a2vate the filter paper, was glued to each side of the
Stomangsive in order to gross directly ovar the caataer of the
dose area. The =ntire area was "covered" by Whatman VNq. 1
filzar paper which was glusd to the Stomahesive Sarrier.®

Zxp2~imantal Jasign

dreiiminary study. Four rats were dosed with 3.5 mg/rat
3nd 2xposel Fir 13 nours,. » :

faia stugy. Rats wer2 4osed 214 2xp052d as Fillows,

Jase i Zx20s4re Pariogd (haurs)

ag/nat o 2 1 1) 21 5o

3.0 s PO s

23 ; : ' ! 4 do-nmem sl
50 T o T

4 a 1 4 4 e . N

§
*1) n2urs after treatment the application site was washed as
describad helow and the rats placed in clean metasolisn
cages for an additignal 48 nhours.

“reated rats were placed in individual metabolism cages
and faces and urine collectied for the exposure period. At
tne erd of the exposure period the cagas were washed with
acetone and water and the rats were sacrificed. The protective
applizace was reamoved and its components seporated for analysis.
The apopiication site was wzached with Dove liquid in water
(20m1 : 1 liter) ard then with deionized water using gauze
squarzss, Two skin sanples w#ere renoved, I the dosed area
and Il the surrounding area coverad Sy the appliance. A
blood sample was collected and the carcass retained for analysis.
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The following samples were analyzed for each treated
rat. Skin I, skin [I, blood, zarcass, cige w~ash, soap rinse,
water rinse, Stomahe51ve rinse, paper rinse, br1dge rinse,
paper and gauze squares.
Results ' v

Preliminary study

In the preliminary szady *he 2pplication site was -
ynpratacted and the results, f-om Tad'e !, stow significant
"fall Jff" of tne material during tne 13 “9ur ax<33sura period.

Tanle A, Mean percent ragaovary, 13s2 3.5 ngr3T, 2xpo0s54re 1)
n0urs. Four rats, g

Samples Mean .
°lasma 00.29 ‘
RS8C N0.42

Carcass - 16,06

Skin 31.35 .

Skin Wash 12,73 -
Zage Wasn - 13.49) i ‘
Jrine 5.34

Taces 20.28 .

Parcent absoarhad 33.33 [ptasma, 23T, zarzass, irine and facas .
Jarcant s«in 31.35 o
Jercant Jnabsorhed 23,13 ‘s<in wasa 317 Z232 4asn! :

Main study

Tadla 3, Distrobution 3f <na aszpliad 29sa 15 7ean :e*:éﬂt af dose., <
Nose i Time of exposure {hours)
mg/rat Fractign L 2 b 10 24 53+
t X
0.0% Absorbed [ 19.52 9.33 22.02 31.43 34.48 ‘
Sxin ! 12.49 21.733 21.25 22.40 4.47 .
Unabsorbed ;| 63.30 56.22 73.47 48,82 55.25 ' -
Total i 1.01 96.33 113.73 192.70 94.29 :
{
J.5 Absorhed | 1.22 3.76 1,44 14,25 12.26
Sxin 20.23 7.34 22.25 12.56 16.05
Ur-hsorbped 93.33 82.354 75.45 34,33 93.53 S
To.a!l 115.38  92.34 102.14 111.29 121.34° v o
5.0 Absorbed | 1.331 2.4 2.25  3.80 8.2 Sl
Skin- 9. 83 14,29 7.16 14.66 3.37 S
Unabsorbed 61. 54,22 30.84 51.34 4.73 gt
Total 72.49 8§1.2¢% 90.25 71.30 86.33 D
*application site washed at 1) hodrs and exposed for an T

additional 43 -nhours. 'R
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Jiscussion

This study shows clearly the necessity of protecting the
application site in order to retain material. Zomparing the
unprotected animals with the appropriat2 protectadq animals,
it appears tnat 12 times as much matarial was adsorbad by the
unprotected rats, This oaviously r2presents matarial which
#as mainly eaten by tha rats by licking tne application
site and/or S5y eating =aterial depossitizd gn The si%es of the
metabolism caga from zne rals' Yack.

The $Tuly SNows T3t T27%uttgn s ,232ily 3an rz3i41y
a33syroac. JF partizilz~ “agortince Y5 T2 3uaniity rzmaiaing
20 the s<in after wasa®az 4i%m 35232 212 watar, Taimoarisiagn 53F
the gate from the 3roud T3t was sac~i“izad ac 10 "0urs andg
tne date from the groud 213t ~35 #as7232 2t 1) 22urs 214 “nen
followea far an additional 13 hours showes that a naiar
portion of this rasidual <aterial must 22 2ansizarad 3s

available for aosoration.,

«

>
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3., Peer Review Committee Members in Absentia: (Committee members who wer2
not able to attend the discussion; signatures indicate concurrence with the
overall conclusions of the Camittee.) ’

»

Anne Barton -
piane Beal / / . /
Richard Hill Bds ot QMM g;d
Stephen Johnson . ﬁ Q/L//
77 7]
The material available for review consisted of DER's on rat (Charles River
cD) and mice (CD-1) oncogenicity studies of Terbutryn. :

"B. Material Reviewed:

c. Background

Terbutryn is a selective herbicide registered for postemergence on winter
wheat and barley; preemergence and preplant incorporated on grain sorghum; ancé
preemergence and postemergence on fallow. It is structurally similar to several
other triazine herbicides: simazine, cyanazine, propazine and atrazine.

A registration standard is presently being generated on terbutryn and i is
also the subject of an NRDC reassassment and pata-Call-In. -
SCH, )

N
(CuyaCH N NHCa 4y

Terbutryn
{2-t-buty 1amino-4-ethylamino—6-—uethy1thio-s—tr'1azine}

D. Evaluation of the Evidence:

1. ¥ouse oncogenicity study of Terbutryn:
a. Data Considered:

Two-hundred-forty male and 240 female Charles River CD-1 mice were
initiated in this study. Sixty male and 60 female mice were placed in one
of four groups: O, 3, 1000, or 3000 ppm terbutryn in the diet. The stucy
was conducted by International Research and Development Corporation (IRDC:.
The test material was terbutryn technical (ARS No. 2046/76: Batch No. FL-
761552, white powder) .

No treatment-related effects were seen on general behavior, sppearance,
body weight gain, food consumption or survival. No-treatment related non
neoplastic effects were noted in any of the male mice. Slight increases
in amyloidosis were seen in various organs/tissues of female mice as well
as an increase in brown pigrent in the cervical lymph node. The incidence

of these lesions is summarized 1n the following table.




Incidence of Non-Neoplastic Lesions in Female Mice

Group {ppm)

Non-neoplastic 18sion 0 3 300 3000
Thyroid '

amyloidosis 5/58 0/0 0/0 13/57
Parathyroid

amyloidosis 3/32 0/0 0/0 8/30
Adrenal

amyloidosis 11/60 0/0 0/0 ©22/56
Stamach

amyloidosis 1/60 0/3 9/9 6/60
Kidney . . x

amyloidosis 13/60 11/19 12/19 28/58
Lymph Node, Cervical

brown pigment, reticulo-

endothelial cells 8/57 0/1 26/55

0/2

* From the report it was difficult to decipher this number. .

s® 3

No ileoplastic lesions were seen that could be considered to be treatment-
related.

b. MID Consideration:

The Committee concurred that there was no evidence of oncogenicity due

to terbutryn seen in the CD-1 mouse:; however, they felt that the MID

was not reached in this study. 1In a four week mouse study the NOEL was
determined to be 3000 ppm based upon decreased weight gain, corneal cpacity
and eccentric pupils seen at 10,000 ppm. A more apgropriate high dose for
this study was considered to be 7500 ppm. The Comrittee decided that a
repeat study was not required since 1) the highest dose tested was close to
one half the expegted MID, 2) structurally related triazines have not been
found to be oncogfiic toward CD-1 mice (see the section on Structure Activity
Relationship under E. Additional Non-oncogenic Data. of this report), and 3)
there is no evidence that terbutryn is mutagenic.

2. Rat Oncogenicity Study of Terbutryn:

a. Data Considered: -

Two hundared-sixty nzle and 260 female weanling Charles River CD rats were.
initiated in this study which was conducted by IRDC (Report dated March 27,

1980). They were placed in one of the group.s as depicted in the table
below.




Group Number of Rats/Group

(ppm) Male Female
0 . 70 70
2" 60 . 60

300 60 60

3000 70 . 70

Ten additional rats were placed in the control and high dose groups. Five of
these rats of each sex were killed and necropsied at 12 months. The other five
per sex of the high dose group w»re placed on control diet at the twelve month
perioc ard were killed and necropsied, along with the remaining 5 control rats,
four weeks later. The test material was terbutryn technical (ARS No. 2046/76,
Batch No. FL761552). :

Survival was unaffected by treatment. Body weight gain for both males and
females was significantly reduced in the high dose group (20% for males and

30% for females). Erythrocyte and hemoglobin values were significantly decreased
at 18 months for all dosage groups and SGOT and alkaline phosphatase values

were significantly elevated at the 3 ard 6 month and t 12, 18, and 24 months

in the high dose group, respectively.

Several variations in absolute and reiative organ weights were seen at the
highest dose tested. These included a statistically significant decrease in
absolute spleen weights in male and female rats, increase in relagive liver,
kidney, brain and thyroid weights in males and females, increase in absolute and
relative testes weights in males, increase in relative ovarian and adrenal
weights in females and an increase in relative but decrease in absolute heart
weights in male and female rats.

The incidence of neoplastic lesions seen in this study can be found in the
following two tables,

Incidence of Mammary Tumors in Female Rats

Control Low Mid High Signi
: {p)
# animals with adenomas? $/57(10.5)3 9/58(15.5) 8/58(13.8) 13/55(23.6) 0.055
%4 animals with adeno~
carcinomas2 15/57(26.3) 8/58(13.8) 7/58{(12.1) 20/55(36.4) 0.170

# animals with fibro- ,
adz2nomas? T 12/57(21.1) 15/58(25.9) 20/58(34.5) 18/55(32.7) 0.1z

# animals with adencmas
and/cr adenocarinamas? 18/57(31.6) 17/58(29.3) 13/58(22.4) 28/55(50.9) 0.03.

4 animals with adencmas
and/or adenocarcinomas

and/or fibrozdencmas4 24/57(42.1) 29/58(50.0) 29/58(50.0) 34/55(61.8) 0.03




Derived from Fishers Exact test camparison of centrol and high dose groups.
These animals could have other types of mammary tumors as well.

Numbers in paventheses indicate percentage incidence.

There is no duplication of animals in these numbers. These are numbers for
individual animals.

1
2
3
4

Incidence of Other tumors and Pertinent Non-Neoplastic Lesions in Male and
' Female Rats.

Organ/Tissue

Control Low Mid High Sign,
(p)
) Male
Thyroid
follicular cell "
adenama 1/59(1.7) 0/59(0) 0/60(0) 6/57(10.5)***
carcincoma 0/59(0) 0/59(0) 1/60(1.7) 3/57(5.3)
aden. + carcin. 1/59(1.7) 0/59(") 1/60(1.7) 5/c7(15.8) 0.007
hyperplasia 0/59(0) 0/59(0) 0/60(0) 2/57(3.5)
Testes
interstitial cell
adencma 13/59(22.0) 11/606(18.3) 14/60(23.3) 23/57(40.4) 0.026
hyperplasia 0/59(0) 2/60(3.3) 3/60(5.0) 0/57(0)
Female
Liver
hepatocellular
adenoma 3/57(5.3) 2/60(3.3) 3/59(5.0) 12,56{21.4)
carcinama 2/57(3.5) 0/60(0) - 0/59(0) 4,56(7.1)
aden. + carcin. 5/57(8.8) 2/60(3.3) 3/59(5.0) 16/56(28.6) 0.006
focal cytamegaly 9/57(15.8) 13/60(21.7) 9/50(18.0) 18/56(32.1)

* perived from Fishers Exact test comparison of control and high dose groups.

“*Number in parentheses indicates the percentage incidence..
a thyroid adencma was also seen in a male rat sacrificed at 12 months. This
tumor is not included in this figure.

E £

b. Historical Centrol Information:

Historical control data frcam IRDC on Charles River CD rats were available
from the FDA files. These studies were initiated in the late 1970's and were
designed with two control groups per study. The total numbgr of studies the
data were derived from was six. These data are summarized along with data from
the control and high dose groups from the terbutryn study on the following
page. only these two groups were considered since only a high dose effect was
apparent.

JUU
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IRDC Historical Control Data Campared to Tumor
Data Obtained in the Two Year Terbutryn Rat Study

- Historical Control Data Terbutryn Data
Tumor Type Incidence % Range(%) Control High Dose
Males
Testes
interst. cell
and/or Leydig
cell tumors 49/739 6.6 0-14 13,/59(22.0) 23/57(40.4)
Thyroid
follicular cell
adencma 14/731 1.9 0-3.6 1/59(1.7) 6/57(10.5)
carcinoma 2/731 0.27 0-1.8 0/59(0) - 3/57(5.3)
combined! 16/731 2.19 - 1/59(1.7) 9/57(15.8)
Females
Liver2
neoplastic nodules 15/750 2.0 0-8.6 3/57(5.3) 12/56(21.4)
hepatocellular
carcina;\a 3/750 0.4 0-1.7 2/57(3.5) 4/56(7.1)
cambined 18/750 2.4 - 5/57(8.8) 16/56(28.6)

Mammary Gland3
benign tumors 415/733 56.6 31.8-82.6 14/57(24.6)  26/55(47.2)
malignant tumors 120/733 16.4 1.7-23.7 15/57(26.3)  20/55(36.3)
combinedl - - - 24/57(42.1)  34/55(61.8)

1 The historical control data for liver and thyroid adenamas and carcinomas was
combined with the assumption that no one animal had both an adenoma and a
carcinoma. This assumption could be incorrect so that the combined numbers
could be slightly higher than in actuality. The historical control data for
mammary tumors was not combined for consideration since the likelihood of one
animal having multiple types of mammary tumors is high. Individual animal data
was used from the terbutryn study and, therefore, no animal was counted tmce in
the combined incidence data presented.

2 In the terbutryn study the data represent the number of tumors diagnosed as
adencmas. No necplastic nodules were diagnosed in the study.

3 In the terbutryn study the only benign mammary tumors were adenamas and
fibroade ; the only malignant mammary tumors were adenocarcinomas.

In all cases, except for penign mammary tumors, the tumor incidence in the high

dose group of the terbutryn study exceeded the upper range of the- historical
control data. ‘
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c. MTD Considerations:

The MTD was reached in this study as evidenced by a 20% depression in
bodv weight gain in males and 30% in females at 3000 ppm. In addition,
scot and alkaline phosphatase values were significantly elevated and
hemoglobin and erythrocyte values were significantly decreased at several
time points during the study in the high dose group. .

Additional Non-Oncogenic Information:

1. Me* holism:

Metabolism studies have been conducted in the rat using both ring-
and methylthio—“C—labelled terbutryn. Eighty-five percent of the ring-
labelled dose was excreted within 72 hours in urine and feces. <“ixty-
two percent of l4C-methylthio-labelled terbutryn was recovered within 72
hours in expired Q03.

percent of l4c-label

Rata RatP

COy 62.4 -
urine 11.1 39.7
- feces 4.3 46.1
carcass 17.3 2.6
total 95.1 88 .4

3methylthio-l4c-labelled terburyn
bring-labelled l4c-labelled terbutryn

Identified metabolites of terbutryn found in rat feces and urine are shown
in Figure 1. The major pathways for metabolism are desulfuration, N-
deethylation and S-demethylation.

2. Non-Oncogenic Toxicological Effects:

The acute oral LDgg for rats is 2.5 g/kg. Tne acute dermal LDgq for
rabbits is >2000 mg/kg. Terbutryn induces corneal opacity.

susxchronic toxicity studies on terbutryn have not been dome in the rat
or dog.

In a 6 month beagle dog study the NOEL was determined to be 10 mg/xg/day
based upon mucosal thickening of various segments of the small intestine and
submucosal lymphoid hyperplasia in the pyloric region of the stamach
at 25 and 50 mg/kg/day. One dog placed in a four week recovery group
also had submucosal lymphoid hyperplasia. .

In a three generation reproduction study in Charles River-CD rats tle
NOEL was 300 ppm. At 3000 ppm, decreased mean body weights and food consumption
values were found for the F,, F} and F, parents as well as decreased pup

5.



Figure 1. Metabolites of Terbutryn Identified in Rat Urine and/or Feces
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weights in all generations at lactation day 21.

Teratology studies on terbutryn have been conducted in rats and raktbits.
Terbutryn was not teratogenic to either species. The NOFL for maternal
toxicity in the sabbit was 10 mg/kg and 50 mg/kg for tt -, based upon
decreased food consumption, increased food index and decreased body weight gain
and stool changes in rabbits at 50 mg/kg and increased mortality, salivation,
urine staining, blood discharge and weight loss at 500 mg/kg in the rat. The
NOEL for fetotoxicity in the rat and rabbit was 50 mg/kg based upon reduced
ossification and misalignment of the sternebrae and centrum vertebrae, reduced
ossification of the metacarpals, proximal phalanges and distal phalanges of the
forepaw and reduced ossification of the metacarpals and distal phalanges of
the hindpaw in rats at 500 mg/kg and reduced os<ification of sternebrae in
rabbits at 75 mg/kg.

3. Mutagenicity

The available mutégenicity data was presented as summarized in the following
table.

Test Core Classification Result Comments . b
in-vivo cytogenetics acceptabi2 negative no chramosamal
in hamsters aberrations in
bone marrow up
to 3000 mg/kg
Ames Sc .~urella acceptable' negative negative up to o
solubility limit
Micronuclaus acceptable* negative negative at 3000 mg
Sister Chromatid uninterpretable” - several reporting

Exchange deficiencies

* These studies are still under review by Dynamac. The results given are fram
a preliminary screen.

Terbutryn was not found to be mutagenic in any of the assays reported.

4. Structure Activity Relationship:

Terbutryn is structurally related to several other triazine herbicides,
namely simazine, cyanazine, atrazine, and propazine.

SCiy ¢ ¢l %!

AN AN

N
s : ; 3
Simazine Propazine Atrazine Cyanazine
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Oncogenicity studies have been conducted on all of these triazines but many of
them are deficient and cannot be used for a weight-of-the-evidence evaluation.
a. Simazine:
Simazine is rapidly metabolized in the rat. Eighty-six percent of the

labelled compound is excreted within 48 hcurs in the urine and feces.
Characterization of metabolites has not been done. Oncogenicity studies are

presently underway. -
b. Cyanazine:

In rats, 87.84% of labelled cyanazine is eliminated within 4 days, 41.63%
in urine &nd 47.21% in feces. Five and one third percent remains in the carcass.
The major metabolic pathways in the rat and cow are dechlorination and

deethylation.

Cyanazine Aid rot produce chromosamal aberrations in bone marrow of mice. No :
other studies were available to ovaluate the mutagenic potential of this *
campounrc . :

Cynazine did not appea. to be oncogenic to CD mice. Studies adequate to
determine the oncogenic potential of cyanozire in rats were not available. A
new study in the rat has just been initiated.

c. Atrazine:

Atrazine is rapidly eliminated in the rat. Sixty-seven to 72% of the label
is excreted within 48 hours in urine and feces. Identification of metabolites
has not been done.

Atrazine is not mutagenic in the Ames Salmonella assay or the rec assay using
H 17 Rect and M 45 Rec™ strains of Bacillus subtilis. .hese were the only
assays available to judge the mutagenic potential of atrazine.

A study adequate to evaluate the oncogenicity of atrazine in mice has not been
done. A 13 month interim report is available on a chronic toxicity/oncogenicity
study of atrazine in Charles River Sprague-Dawley rats. An increased incidence
of mammary gland adenocarcinamas was reported as follows: 0/22 (control}, 1/5
(10 ppm), 1/1 (70 ppm), 0/5 (500 ppm) and 8/25 (1000 ppm). Preliminary data .
have also been reported for terminal sacrifice. The incidence of adenocarcinomas ;
of the mammary gland was: 15/66 (control), 15/64 (10 ppm), 26/68 (70 ppm) 27/65 :
(500 ppm) and 35/64 (1000 ppm).

d. gmzihe:

Forty-two percent of a 14 C-propazine dose was eliminated in the urine of ,
rats and 28% in the feces.

No mutagenicity infc:mation was available to che Committee for evaluaticn.

Propazine was ne:>' . for oncogenicity in the mouse (CD-1) but caused a
statistically signi.. = . increase in mammary tumors in female CD rats. The
number of mammary tumc Searing rats was 27/56 (0 ppm), 33/57 (33 ppm), 32/60
(100 ppm) and 39/55 (1.90 ppm). The increase in tumors in the high Gose group
was significant at p<.05.
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Terbutryn is also structurally similar to several thyroid inhibitors,
namely thiourea, ethylene thiourea, thiouracil, propylthiouracil and methimazole,

structures of“which are shown below. cay
P ~N#, N ) R
g= } 5= c\ ‘ »m ,
~ ity \ / .
“ :
Thiourea .
] Methimazole :
Ethylene i :
Thiocurea “‘N/\N’q “\N/\N’“ N
\ &Y ‘ (
H7C3J\/| Y l\/‘ o ;
Propylthiouracil - Thiouracil

Chronic studies on thiourea have shown that it induces hepatomas and thyroid
enlargement in rats. Thyroid neoplasia was not olserved. 1In another study in
rats thiourea was reported to induce malignant tumors of the face. Thiourea

was negative for mutagenicity in the Ames [ Imonella assay for tester strains

TA 1530 and 1538 but positive in TA 100, negative fcr sex-linked recessive lethais
in Drosophila and for UDS in rat hepatocytes, and positive for mutagenicity in S.
cerevisiae Dg. -

Ethylene thiourea induces hepatamas in two strains of mice (C57B1/6XC3H/Anf and
C57Bl,/6X AKR) and thyroid tumurs in Charles River CD rats. It has been reported
to be weakly positive in che imes Salmonella assay but  :se results were not
reproducible. Ethylene thiourea has also been reported to be v ~akly mutagenic
toward S. cerevisiae, and to cause an increase in chromosamal aberrations in the
bone marrow of mice. It was negative for sex-linked re .essive lethals in
Drosoghila and in the dcminant lethal test in mice.

Methimazole, propylthiouracil and thiouracil all induce thyroid tumors in rats.
Propylthiouracil also induces pituitary adenamas in rice and thiouracil irduces e
hepatamas in C3H mice.

F. Weight of Evidence Cunsideration:

The Comnittee considered the following facts regarding the toxicology data
on Terbutryr to be important in a weight-of-the-evidence determination of
oncogenic potential.

1. when administered in the diet to female Charles River CD rats terbutryn’
induced a statistically significant increase in combined mammary gland adencmas
and adenocarcinomas and in combined hepatocellular adencmas and carcinomas.

In males, terbutryn inducea an increase in cambined thyroid follicular
adenamas and ‘carcinomas and in testicular interstitial cell adencmas.

2. The highest dose level of terbutryn administered tc Charles River CD
rats reached the maximum tolerated dose in both male and females. This
was evidenced by a 20% body weight depressicon male rats and a 30% body
weight depression female rats.

3. Historical control information from the performing laboratory (IRDC) -
provided additional evidence as to the biological significance of the
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increased incidence of thyroid, testicular and liver tumors in the terbutryn
treated rats. In all cases, except for benign memmarv tumors, the tumor
incidence in the high dose group of the terbutryn study exceeded the rancz
of the historical control data. '

4. Structur® activity inforr=tion on two structurally reliated triazine
herbicides, propazine and atrazine, provided support for the assc. =tion of
mammary tumors with this class of chemicals. Propazine when administered in
the diet to female CD rats, induced a statistically significant increase in
manmary gland tumors and atrazine induced a statistica.ly significant
increase in mammary gland adenocarcinomas in female Sprague-Dawley rats.
Furthermore, four stucturally similar thyroid inhibitors, ethylene thiourea,
methimazole, propylthicuracil and thioruacil are known to induce thyrm.d
neoplasia in rats.

5. Available information on the rutagenicity of terbutryn irdicates that
it is not genotoxic; however, only four assays were available for evaluation.

6. Terbutryn was not oncogenic to the CD-1 mouse.

G. Classification of Oncogenic Potential:

The Committee concurred that the classification of terbutryn, considering
all of the available information, should be category C since the chemical
produced 1) a marginal response in a tissue (mamnary gland) known to have a
high and variable background rate, 2) an increase in combined benign and
malign:nt tumors (testicular, thyroid and liver) with an agen* showing no
response in a variety of short-term tests for mutagenicity (limited, but
negative mutagenicity cata were available), and 3) a tumor response only in
one specws. "The Commnittee also considered a category B-2 classificaticn for
terbutryn since tumors were produced at multiple sites and since positive,
but not conclusive, structure activity relationship (SAR) data were available
on other triazines. ™he SAR data was not considered conclusive since, for
propazine, historical control data on the mammary tumors seen in the study is
still outstanding and, for atrazine, only a prelimina.cy report on che incidence
of mammary tumors was available and the final report has not been evaluated.

In addition four thyroid inhibitors which are stucturally similar to terbutryn,

are known to induce thyroid neoplasia. The Committee felt that a category <
classification was most appropriate but that pesitive information in the area

of mutagenicity for terbutryn and/or mutagenicity and oncogenicity for other
structurally related triazines could raise terbutryn to category DP-2 classification.
In light of this possibility, the Comittee decided that a quantitative estimation
of the oncogenic potential for humans should be developed.

The dosage selection for both studies was criticized by the Committee. It
appeared that the studies were designed such thac a doce-response would not be
seen except at the highest dosage level which is exactly what occursd ir. the
two year rat stidy.

There was also a discussion on the biological significance of the mammary
tumors. The Cammittee felt that if this were the only tumor type seen, the
weight-of-the—evidence would not support the positive oncoyenicity of terbutryn
because of the high and variable rate of these tusors. However, considering
potential structure activity support for mammary tumors from propazine and atrazine
oncogenicity studies in the same strain of rat, the Committee decided that in the
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case of terbutryn these tumors were not only statistically but biologically
significant, i.e. related to compound administratior.

The appropriate combination of mammary tumors for statistical analysis was
also considered. . NTP in "Report of the NTP Al Hoc Panel o1 Chemical Carcinogenesis
Testing and FvalJation" does not recommend combining fibroadenomas and
adenocarcincmas of the mammary gland. Th~ Committee decided that the evidence
for such a decision is equivocal and they elected to combine all mammary

tunors for statistical analysis, in addition to combining adenomas and adeno-
carcinomas.

Questions arose tc the possibility of a ! ormoral mechanism for the induction
of the tumors seen in this study, especially in light of the Agency's developing
policy on a threshold for thyroid neopl-sia. The Camittee concluded that
sufficient information is not available on the mechanism of oncogenicity of
terbutrvn to consider a threshold for its neoplastic effects.
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