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canclusions of BRIl Pesc Revisw Comailtee

The RID/Peer Re iew Committee met on August 26, 1993, to discuss
orvzalin. The Reference Dose (RfD) level had previously bae- based
on the NOEL (% =»g/kqg) from the one-year doq atudy  MRID ¢
4100248011 . The comnittee revieved this study and concluded that the
NOEL should be 50 sqg/kg/dsay rather than 35 mg/kg/day. Therefoure, the
RCD will be based on the NOEL from the rat two-ysar feeding/
carcinogenicity study which is 12.16 ®mg/kg/day in males nd 13.82
8g/Xkg/dsy in femalaes.

sumsaries of levised DER'S

1) Two-Year Feeding/Carcinogenicity Study in the Rat

“The Tuxicological Evaluation of Oryielin (Compound 67019) Given to
rischer 3144 Rats in the Diet for Two Years™ - MRID #'s 00026779,
20044337 & 00070569

~achnical oryzalin was administered in the diet to Fischer 344 rats
at dossqes of 0, 309, 900 or 2700 ppm for *wo years. Thers wvas
significant evidence of chronic toxicity and asrcinogenicity. (Seae
summary under Rsyised One-lipers).

systemic NOEBL = 300 ppm (12.1¢ ag/kg/day - males; 13.82
wj/kg/dey ~ famales) , .
gystemic LEL = $00 ppE (36.8¢ ng/xg/4ay ~ mEles; ¢2.89
©g/xg/dey - femilss)

Oorysalis vas carcincqgenis at doees af 300 ppee or higher iz fewsis
rats (mAcAaTY tumors) and $20 ppm or nighar in wmale rats {(combined
berign skim tumors).

classification: Cora Ninimun

2) Carcinogenicity Study in the Mouse

“The Toxicological Evaluation of Oryialin (Compound 6701%) Given to
R86CIF, Mice in the Dist for Two Yaars® - NRID $'s 00026738C¢ £
30068079 -

Technical oryzalin was adminiatared in the diet to B&CIF, aice st
dosaqges of 0, 500, 1350 and 3630 ppm for two years. bcdy weight
gain vas decressed ‘n the 1650 ppa gqroup aales and females. Thare
ves NO evidence that oryzalin was carcinogenic when administersd at
ievels as Nigh as 3€3¢C ppm, ’

systemic WOEL 2 1130 ppe - nales & feasler
Systers ~ LEL = 3430 ppu - males & females
(These =vels are ravized from & previous DRER.)

classification: Core Minimunm

i
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3} 1782 Developmental Toxicity 3Study in the Rabbit
“A Replicated Teratology Study on Oryzalin (EL-119, Compound 67019)
by the Orsl Route {n Dutch Belted Rebbita® - MR.D # 00098461

oreqnant Dutch Belted rabbits received either 0, 10, 23, 33 or 125
»q/kg/day of tachnical oryzalin by orsl gavage on gestation days 6
through 18, inclusive. Minimsl maternal toxicity vas observed at
the nid and high dose groups as reduced food consumpticn during the
dosing period. There was no evidence of developmental toxicity.

Katernsl Toxicity MORL = 23 mg/kg/day

Maternal Toxicity LEL = $$ ag/kg/day
Developmental Toxicity NOEL > 123 »]/kg/day
Developmental Toxicity LXL 2 123 mg/kg

(These levels are revised from a previcus DER.)

classification: Core Minimum

4) 1978 Developmental Toxicity Study in the Rabbit

“A Teratology Study on Lilly Compound 67019 (Oryzal‘n) in the
Rabbit® -~ KRID f’l 00026785, 00052%57 & 000735%2

Pregqnant Dutch Belted rabbite recaived efither 0, 25, %5 or 123%
ag/kg/day of technical oryzalin by oral gavage from geatation daye
6 through 18, inclusive. Maternal toxicity was cbsarved in the form
of decreased body weight gain and decreased food consumption in the
$6 and 1315 mg/kg/day groups. Davelopsental toxiclity waa observed ir
the form of raduced mean litter size, increased resorptions and
increased poatimplantaticn loss.

Katsrnal Toxicity NOEL = 29 wg/kg/day
Katernal Toxicity LEBL = $$ mg/kqg/day
Developmentel Toxicity MORL = 2% mqg/kg,day
Developmentsl Toxicity LEL = $3 mg/kg/day

Clagaification: Core Minizum
Revised One-Liners
1) Citatiom: 83-1(a) and 83-2(a) Faedingjoncogenic - 2 yr. = rat

Reason for revision: 1) Ravised in accordance with naw DER; 2)
Cerrection - oncogenic LOEL was based on mammary tumers observed at

100 ppa, not skin tumors.
Reviaion:

Technical oryzal:in was administered to Fisher 344 rats st dosages
of either O, 300, 900 or 2760 ppa for two years. Survival was
si1gnificantly decreased in the 2700 ppm group males and femsles.
Mean body weight and body weight qain wers reduced in the 2700 ppm
group males and females. Feed efficleacy was dacreased in the 2700
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ppa femalas. Decreases in RBC parameters (HGB, HCT, RBC count and
MCHC) wvere significantly decreased ' : the 900 and 2700 ppmr group
females and the 2700 ppm group =alas. Increases in weight were
observed in the following organs: abaciute and/or re.ative welighta
of the liver in the 900 and 2700 ppm group =a‘es and fenmales;
absolute and relative weights cf the thyroid in the 2700 ppm nales;
and relative weight of the kidney in the 300 and 2700 ppnm r=+’eg and
fersles. There was an increased incidence of cystic follicles, C-
ce ! hyperplasia and focal follicular hyperplasia of the thyroid in
ths 2700 pper group males and females. There was rn increased
incidence of necplasms of three organs, the skin, thyroid and
manmary gland. It was concluded that the thyroid tumors resulted
from oryzalin‘'s interference w.th thyrexin formation and thae
compensatory overstimulation of the gland. The combined tumor
incidence of benign mammary tumors (adenomas, f{broadenomas and
adenocarcinomas) was increased at ail of the dosaqe levels. The
combined tumor incidence of skin papillomas, Keratoacanthomas, and
squamous cell carcinomas was significantly increased in the 2700
ppm group males and females. The combined tumor incidence of skin
basal cell adenomas, preputial gland adenomas, sebacaocusz gland
adenormes, Zymbal's gland adencmas and trichoepitheliormas wasz
significantly increased i the 900 and 270C ppm nales and fenales.

¢lassification: Core Minimun

T3} citation: 33-1 (3) and 83-2 (k) Feedinj/oncogenic = 2 yr - mouse
" Reason for revision: Revised in accordance Wwith noew DER

Reviglion:

Tochnical oryzslin was administersd in the diet to BECIF, mice at
dosages of 0, $00, 1350 and 650 ppm for twWwo years. Body walght
gain was decreased in the 31630 ppm group males and femsles. Thare
‘was no evidence that oryzalin was carcinegenic whan administerad at

levels as high as 3650 ppn.

Systemic NOEL = 1350 ppm - males & femalez
Systemic LEL = 3650 ppm - males & fenales

~lassification: Core Minlimun
3) Citation: 83-1(b) Feeding - 1 year orsi capsule - dog

Revision for revision: The RID/Peer Reviaew Committaea concluded that
tha NOEL should be 30 ngskgrday.

Revisiiin:
Technical oryzalin was administered in oral capsules to beagle dogs

at dcsages of either 0, 1.3, 5, 15/25G,300* or S0 mq/kg/day for one
year. (* 1% aq,kq/day for weeks 0-14; 2130 ng/kg/day for waeks 15-32
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and %n0 wg/kg/day for weeks 47-%2). Males and females \r the
“$/2* /500 group had decreases in RBC paraseters (RBC count, HCT
and ,CA) at various testing periods during the study. There was no
othe . 1-idence of systemic toxicity. Jerum thyroxine (7.} and T3H
stimulation te;:ts wvere within normal 1isits for the itreateu
animals.

systemic Toxicity NGEL = 350 my/Rg/eay
Systemic Tcxicity LEL = 300 mqg/kq/day

clagell. ation: Core Minimun

4) Citation: 81-1(a) Develcopmental Toxicity Study = rat - MRID ¢
41163801 :

Reason for revision: At the R{D/Peer Raview Committee aeeting, it
was concluded that the DER for this study was in error. The reduced
fetal veight of the pups in the mid (25% =g/kg/Jay) snd nigh (1¢90
ng/kg/day) dose groups was overloocked in as<igning the
developmental toxicity lavels.,

Revision:

Pragnant CD ra“s receivaed ¢ltner 0, SO0, 225 or 1000 mg/Rg/day aof

technical oryzalin by.cral gavage {rom gestation days ¢ throuch (7,
inclusive. Thare was evidence of maternsl toxicity in the {ora of
significant raductionsg in rmasn datly fooud consumpt:on and mes body
weight gain in the 223 and 1060 mgskg/day  dose  qroups.
teveloppental TexiCity was avydenced as sigqnificently reduced fetal
.2ight in the pups of the 229 and 1009 mg, /Kg/day dose groups. Trege
<33 Al%0 AR i1ncreased incidence of incomplate osgificaticn of the
torepaw metacarpal bones in pups af the 1300 nq/kg;day Jdose group.

Naternsl Toxicity NOEL =z $C mg/kqg/day
Maternal Toxicity LEL = 22% mq/kg/d4ay
Davelopsmental Toxicity NOEL = 50 mg/kg/day
Developmental Toxicity LEL = 238 my/kqg/day

slassificaticn: Corae Guidasliine

} Citatien: 81-3(b) Davelopmentsal Toxicity Study - rabbhit - MRID
12

£'s 0002678%, 00052957 & Quol3id2

Peason for revision: Tha ona-liner i3 consistent with the findings
+f the mew DER, however there 13 an arrcr 1in the levals testad on
the one-liner.

ARQVisiIng

re should read 0, 25, %9, & 123 mq/vg/day rather than 9, 23, 7% &
129 mq/kg/day.

Classification: Core Mininmun

(93 ]
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6) Citation: 83-3(b) Developmental Toxicity Study - rsbbit - MRID
§ 00098461

Resson for revision: Revised in accordance wvwith ncv'DER.
Revision:

Pregnant Dutch Belted rsbbits received either 0, 10, 2%, %% or 135
ag/kg/day of technical oryzalin by orsl gavage on gestation daye 6
through 18, inclusive. Ninimal matornal toxicity was observed at
the mid and high dose groups as reduced food consumption during the
dosing period. There was no evidence of developmentsl toxicity.

Materaal Toxicity NORL = 33 mg/kqg/day
Maternsl Toxicity LEL = 12$ mg/kg/4-~
Developmental Toxicity MNOEL > 125 &, ‘4ay
Developmental Toxicity LEL 2 123 mg/.,

Core Minimum: Core Minimum

O
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REPC 1INLED:
CONCL J. .US :

AEYISED DATA EYALUATION REPORI'
Combined Carcinogenicity ;(t onic Toktctity /Rats (83-3)

P.C. COOE: 104201
MRI0 NUMBERS: 00026779, 00044332 and $7070%69

Oryzalia (Techatcsl}
Repltcate Studies, R-167 and R-177

Lilly Research Laboristories,
Greenfield, Indtana

glanco Products Company
Indianapolts, Indtana

The Toxicological Evslustion of Qryalin (Compound
67019) Given to Fischer 344 Rats in the Otvet for Two
Yegrs

4. L, Cartar
Karch 1360

In two replicsle studies, techntcal oryraliin wis
wmintstered Lo Fisher 34 rats at dosages of either 3,
100, 900 or 2700 ppm for two jears. The actual mesa
wg/kg/day dosages received in the 300, 900 ang 2700 ppm
groups were 12.16, 36.96, and 117.46, respectively, for
the males and 13.82, 42.89 and 115.86, respectively, for
ihe females. Survival was sigaificantly decressed in Lhe
2700 ppe group males snd females at Month 24 of 1the
study. Mean body weight was significantly decreased a
the 2700 ppm group males and females. Body weight gain
was decreased n the 2700 ppm gvoup females throughout
the study: 't was sigmificantly decreased in the males
only at the end of the study. Food <omsumplion was
comparidie between the treated and contry! groups. Feed
efficiency wis dacreased in the 2700 ppm group femalaes.
Decraases in RBC parameters (HCE, HCY, RBC (ount and
BHC) were signtficantly decreased in the 300 and 2700
ppm qroup females and 1n the 27GO0 ppm group males.
increases 1a the absolute weight of the liver, thyroid
Jland and heart were seen in the 2700 ppm grou) males;

* The ariainal DERs are numbersd 000353, 000041 snd 004942,

013612
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the weight of the adrensl glands was incredsed in the
2700 pom group femsles; increased liver weight wis ieen
in the 900 ppm group males. Incregses in the relative
weight of the liver, thyrotd, hesrt, kidney and teites
were seen in the 2700 pom group mgles, increaies in the
liver, heart, kidney, spleen and adrenal gilinds were
seen in the 2700 ppe group femsles; incregies tn the
Ttver and uidneys were seen in the 900 ppm group males

and females. AL necropsy, the incidence of ‘Aree non-

neoplastic thyrotd lestons (cystic follicles, C-cell
hyperplasia and focal follicular hyperplasta) was
incressed 1n the 2700 ppm group males and females. There
wst an incressed fncidence of neoplasms of three or?an
systems, the skin, thyroitd and mammary gland. The
combined tumor incidence of skin “ibromas and
fibrosarcomas was stgnificantly increased in the 30v and
2700 pom iroup males. The combined tumor (ncidence of
skin peptllomas, keratoacanthomss, and squamous cel!l
carcinomas was significantly .ncreazed tn the 2700 ppm
group males and females. The combined tumor incidence of
skin basal cell adenomas, preputial qland adenomas,
tebaceous g¢land adenomas, lymhsl's gland adenomas and
trichoep thel ‘omas was significaatiy increased in the
900 and 2700 ppm males and females. The combined tumor
incidence of thyrotd follicular cell adenomss and
cercinomas was. significant .y elevated n the 2700 pps
group mates and females. The combined tumov incidence of
RANRETY gland adenomas, fibroadenocmss ind
adenccarcinomas wis ncreased tn the 300, 900 and 7700
ppm qroup females.

The study demonstrated that oryzelin 1s carcinogentc at
doses of 100 ppm and highe. in female Fisher 344 rats

and 900 ppm (36.56 mg/kg/day) and nigher in male Fisher
34‘ rats.

The systemic No Observed {ffect Leve! (NOEL) was 300 ppm

{males: 12.16 mg/kg/day; fewmales: 13.32 mg/kg/day)

The systamic Lowest Observed Effect {evel (LEL) was S00
pom (males: 35.86 mg/kg/day; “emalas: 42.89 mg/ k3, day)
based oa decresses in hematclogy parameters n the
femsles ind 1ncreases in the weight of *he liver ang
kidneys in both sexes

The Maximum Tolerated Dose (MTD) wis less than 2700 ppm
and greater than 500 ppm based on dacreased syrvival in
the 2700 ppa group and mintmal si1gns of foxicity 1n the
300 pp@m yroup.

Mimimum - This  study satisfies the guideline
requirements {81-5) for & carcinogsnicity/chyonic
toxi1city study in rats.

(27
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1 MATRIALS
A Test I@torial

Hame: Oryzaltn
Chemical Name: 3.5 dinttro-N° N'-dipropyl-sulfanilamide
Lot Mue“ers and Purity: Lot X21607: 96 9% Lot 25Y&7: 96.0%
Description: ¥ot Stated
torage Conditions: Kol Stated

8. Agmintstration: dietary

[

Test Animals

Species: Fisher J&4 rats

Source: Harlza Industries, Cumberland, Indiana

Age: 5 to 6 weeks

initfal body weight: Study R-16. - sales: 144.6 g; femaies: 113.5 g;
Study R-177 - males: 14G.4 g females: 110.7 g

0. Animal Husbandr) and A-ciimation

The rats werce group houscd by litter and sex for one week (a:climation period)
Jfter which they warp heussd iadtviduslily fn sta - 3% steei wire mesh Cages.
Animais for Soth of Yre reglicates were Rousad in sue FOOR ~here the deaperature
wes 25 £ 1.1°C with a minimum relative humidily of 45% and 2 12 hour Tight/dark
cycle. The tast chemical was mixed wilh & mash ra "on, i1y AXIORT, which was

o

prepared every 7 t- 4 weeks. Fuod and wiler wire averlable s Nibirtum.
£, Admintstration and Dietary Preps. aficn
298438 _Groups

A computer-generited randomizition table was used *: a3s'gn amimals to the
fallowing groups {the sumder af animals/qroup was tcc -t cal ia the replicates):

0osage evel {ppm) - Number of Males Nyumber of females
3 Comtrol} i0 : 30
3100 (Low) 10 10
300 (M1d) 10 1
2700 (High) 10 _ 10

Qiet Preparasion

Me argcedure for tha mixing af the test natertal in 2he ralion 13 not Jevrribed,
samales of each dietary level were analyzed it the beginning af the ..udy ind
after a3ging for ane or two weeks ‘A the animal rooms. Theresfter, sasples were
assazed every four months.
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F. Experimental Oestign

The following abservatliony *nd examinations were sada il the ‘ndicated t'mes or
frequencies.

sbservations for mortality and moridbundity - orce datly

*close observation” - once a3 week

hody weight - once 3 week

food consumption - once 1 week

nematology and clinfcal chemtstry - ot end of two-ywar treatment periocd
agecropsy - gross anc histopathology - all avimals

rd

5. Pathaloqical Parameters

Hematology

At the 2nd of the tre:taent perfod, the su  iving animals were fasted overnight
and blood wa- drawn before necropsy. The frllowing (CHECKED) parmeters were
evalusted: : -

L _Hematocrit (MCT)* . - _Total plassa protein (TF)

1 _Memnqlobin (HGB)* T X Leukocyte differential count
X_Leukocyte count (WBC)% o __Mean corpuscular HGER (M(H)

s Lrythrocyte count (RB()* __Megn corpuscular #0B conc, (MCH(;

 _Platelet count®

. _Mean corpuicular valume (MCV)
X_P-othrombin Time {50% of animais)

* [PA Guidel ine Requirement
clintgal (hemisiry

The following (CHECKED) parimeters were andlyled:

flectroiytes: Ottar:
_Calcrum® ' __Albumin®
__Chioride* X _8locod creatintre®
__Maqnesium® . X_Blood urea nitrogan+
__Phasphorus® _(holesterals
_Potassiuam* _Glodbuling
_Sodiym® X_Glucase®

L _Total Bilirub ae
inzymas: _Totz! Proternt
L Alkaline phosphatase _iesgiyceridas

_“hoinestersse

_Creatine phosphokinase*

_Lactic acid dehydrojenise

L _Serum alanine :minotransferase (also SGPT)*
__Serum asparcate aminotransferise (also SGOT)®

* :PA Guideline Requirement

e
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Post-sortem Examinations

All those animals which died during “ne study or w:re sacrificed because of their
poor condition or the size of their neoplasm were subjected to gross and
histopathology examinations. AL “he end of the treatment period, the surviving
animals were killed with carbon dioxide and immediately necropsied. The following
CHECKED (X) tissues were collected for histological examination. The (XX) organs)
tn addition were weighed.

Ustatixe folse Sardioyedc  Punle 3309 Ypurolonic  Jystew

erpus horte® X_Srsin®

i talivery gionds® Keeert* __Periph, nerve*

_Lsaphepan’ _Sore mscrow* _Spiral cord (3 leveis)

§_‘3tomach K _Lymph  rodes® X_Pituitery®

X_Dusdervm® Xpleen* X_Eyes (Optic n.)*

Lo pavart X Thyss® Glpcupy;gc

it yropenital  Svstes KxAdrenals®

2_Cacuw® XXK i Gnhevs® —oacrimel glerd

Loton* X Urirecy blsdder* X_Nemmgry gland®

1_Rectum”® XTanteos® KXPerathyrol4e®

XL Lver® _Epidtic wides XXThyroide*

Gati blagdere KXProetate agher

1 _Pencroes® Imtral wsicle X _Sone*

tespiratocy  Syste® Overies - ¥ _Steletsl maucle®

Ireches* © DRIterus® x_skin

PRRRY - X _AlL gross lesioms
’ ’ ond masses

..
. Statistical Analyses

The Junnett's two-taifed t-test wis used to test for statistical sigmificance in
.he fallowing parameters: weight gain, hematology, clinical chemistry, terminai
body weights, nrgan weights and relative organ weights. Tumor and survival data
were analyze! °r linear trend using an arc sin transformation of oroportions.

{. Compliance

The study was not done in compliance with the GLP regulatiors. A final study
review was conducted by the Quality Assurance Unit of the testing faciiity. No
Statement of No Data Confidentiality Claims or FIFRA Flagging Statement has deen
;ubmitied.

W RESULTS

The study report states that there were no tox‘cologically important differences
setween *t%e replicate studies, therefare the results were presented together.

A, Diet Analyses and Actual Jcsages
21et Analvses

Analyses of sanoles stored for cne and two weeks at room temperature showed that
the concentrations of arvzalin in the diets were .elatively stable. Analyses at
quarterly intervals showed that the concentration of the chemical 11 the diet
~2nged from 31% to 120% of the theoretical value with the exception of one

6
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analysis (after about 18 months of treatment) that was 155% of the theoretica.
value for the high dose jroup. Another diet was prepared that approximated the
theoretical value.

" Ac 1al Dosages

~ The mean mg/kg dosages achieved during the eplicate studies were as follows:

Dosage Groups

Low Nid High

Study Wumber Heles “-males dales Females Males Females
R-167 12.23 13.86 36.74 42.39 111.89 139.19
R-177 12.08 13.77 35.98 43.29 113.02 132.52
Mean 12.16 13.82 36.86 42.89 112.46 135 5

Calculated by the reviewer from Tables 11 and 12 (pages 52 snd 59 of the study report).

B. Survival 1ind Clinical Observations
Supvival

" Survival was decreasrd in the high dose groups at twe years in both studies. The
number and percentage survival is summarized in Table 1.
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Tabie 1|

Treated with Oryzalin in the Diet for Two Years®

017612

Dosage Levels (prm)
Heles fengies
Month of ] 300 900 2100 0 300 900 2700
Study '
Month !
Study R-167 0 30 30 30 30 30 30 50
100% 100% 100% 100% 100% 100X 100X 100X
Study R-177 30 30 30 30 30 30 30 30
100% 100% 100% 100% 100% 100% 100% 100%
Month 3
Study R-167 30 30 30 bl 30 30 30 30
100% 100% 100% 97X 100% 100% 100X 100%,
Study R-177 30 30 36 30 30 18 30 30
100% 100% 100% 100% 1002 100% 100% 100%
Konnth &
Study R-167 10 10 30 » 30 30 30 w0
100% 100X - 100X o7x 100X 100% 100% 100%
Study 177 30 30 30 30 30 10 10 36
. 100% 100% 100% 100% 100% 100% 100% 100%
Month 12
Study R-167 30 30 38 2 30 36 30 2%
100% 100X 100% 173 100% 100% 100% 97X
Study #-177 28 2 b 30 30 30 30 30
93% 97x 7% 100% 100% 100X 100X 100%
sonth 18
Study R-167 b 36 29 3 27 2 29 26
97 1002 9T i) 90% o o7 arTx
Study R-177 Fal 29 2% 27 29 30 27 27
£3% 97X 80% 0% 9T 100%, 90% 90%
Kontih Z&
Study R-167 2% 19 20 16 23 21 19 16
| 80% 63% aTx $3% ™m T0% 63% $3%
Study 2-177 22 21 16 17 21 19 18 15
% 7% 53% 57X 70% 3% 80% 50X
&

C.

Clinical Observations

Extracted from Tables 3 and & (peges 40 and 41 of the study report).

The study report states that there were no treatment-related changes in physical
appearance in the rats but that the treated rats had yellow stained pelage due

13
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to excretion of the compound. Mo data on clintcal observiations hiave been
submitted. :

0. Body Weight and Body Weight Gain
fody ¥Weight

There were no statistically significant differences fn body weight in either of
the replicate studies until the end of the studies. In Study R-167 at 24 months,
mean body weights were significantly decreased in the 2700 ppm group males a~d
females. In Study R-177, there were significant decreases at 24 months in the 300
and 2700 ppm group femaies.

Body Weight Gain

Mean body weight gain was significantly decreased in the 2700 ppm group females
throughout both replicate studies. The decreases in males were significant only
at the end of the study. Table 2 summarizes the body weight gain data at selected
times.

1
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. Table 2
Mean Weight Gain (G) in Rats Treated with Oryzalin in the Diet for Two Years®
6«0" Levels (pom)
Keles females
0 I 300 ],un I 2700 ] lﬁxn l 900 2700
G - 3 months
Study 2-167 202.6 201.3 205.6 195.3 81,1 5.9 76.5 9.5
"* (101) (96) (96) (94) (86%)
Study R-177 203.8 199.46 207.0 196.2 83.6 1INy 80.3 n.r
(98) €102) 97) 97 96) (36%)
3 - 12 months )
Study 8-167 316.¢ 313.7 318.4 300.6 156.5 151.8 %7.3 118.6°
(98 (101) (96) 9o7) (94) (76%3
Study 2177 322.6 317.3 329.2 307.7 168.6 153.1% 150.2* 123.4*
(98) (1023 - | ¢9%) (91%) (89%) “73%)
g -18 xXonths
Study R-167 335.7 327.2 337.3 308.1¢ 207.6 195.0 197.0 162.35"
) N [$14) €100) (92%) (94) (9%) (78%)
Study R-i77 343.2 335.6 158.5 304.9° 211.0 198.9 191.8* 162.5%
) (58) (104} (89%) (94) (91%) 7%y
G -24 monthy
Study R-147 289.6 X2.4 rr.2 261.4" 204.1 199.1 189.5 134 .6%
€181) (96) (83%) (98) (933 (66%)
Study 2-177 87 3 2767 286.4 259.9 208.7 201.4 182.0 %33
(96) €100) (93%) <18} 87) (69%)

* cxeracted from Tables § and & (pages &2-4% of the study report).
® Percentage of control velue

* cignificantiy different from control,

p < 0.5

E. Food Consumption and Feed Efficiency

Food consumption was comparable between the treated and control groups in both
of the replicates. Feed efficiency was decreased in the 2700 ppm group females
in both replicates. No statistical analyses were done on this parameter,

F. Clinical Pathology

Hematology

Decreases in RBC parameters {HGB, HCT and RBC count) were seen in the 900 and
2700 ppm group females and in the 2700 ppm group males in both of the replicates.
Decreases in MCHC were seen in the 2700 ppm males {ore replicate) and females.
Table 3 summarizes these data.

(g 3t
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Table 3
Selected Hematology Parameters in Rats
Treated with Oryzalin in the Diet for Two Years*

Dosage Leveis (ppmw)
nales el )
) l 300 I 900 l 2700 9 [ 300 l 900 l 2700
Hematoceit
Study R-167 40.27 38.79 37.62 33.11* 37.59 36.66 32.91e* 30.92%
study R-177 40.51 37.52 38.22 33.96° 37.°7 36.39 31.80°* 30.25%*
Hamoglobin .
Study R-167 15.07 16.33 13.97 11.83* 16.21 13.78 12.29** 11.16%*
study R-177 15.33 14 .09 16.27 12.78 16,12 13.71 72.06°* 11.00*
Red B8lood Cell Count
Study R-167 7.538 7.501 7.558 6.338° 6.580 6.818 6.039* 5.599"
Study R-177 7.888 7.196 7.4671 6.959 ~ | 6.897 6.750 5.797ee 5.427°
MCHC .
Study R-167 37.40 | 36.60 37.29 35.08°* 37.88 T .65 37.16 3579
Study &-177 37.7%% | 3r.07 37.09 37.51 . 37.97 37.49 37.87 36.17*

* Extrected from Tebles 13.01-13.02 (peges 52-53 of the study report) and Tables 15.01-15.02
(pages 70-71).

* gignificantly different from control, p < 0.5
ve gignificently ditferent from contret, o $ Q.1

The study report indicates that the mean erythrocytic parameters were within
expected normal clinical range for rats of this age. Several rats in the 2700 ppm
group had marked decreases in RBC parameters which may have been compound-
related. No data on.normal values were provided in the study report. It is noted
that the inciuence of polychromasia {indicative of young RBC's) is increased in
the 2700 ppm group males and females in both replicates. Therefore, evidence
exists that these decreases were significant enocugh to cause. an erythrocytic
response and were likely treatment-related.

(Sp]
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Clinical Chemistry

There were statistically significant increases in BUN and SGPT values in the 2700
ppm group females in Study R-167 and BUN in the 900 ppm group females in Study
R-177. There was also a significant decrease in creatinine in the 2700 ppm group
males in Study R-167. The study report indicates that all these values were
within normal limits for rats of this age but no data on normal ranges were
provided. Data on individual animals show that the increases in the mean values
were due to large increases in a few animals in each group and were probably not
treatment-related.

G. Post-mortem Findings

Qrgan Wejght

Absolute Organ Weight

The mean weight of the foliowing organs was increased:

liver - 2700 ppm group males - both replicates
900 ppm group males - one replicate
thyroid gland - 2700 ppm group males - one replicate
heart - 2700 ppm group males - one replicate
adrenal gland - 2700 ppm group females - ~ne replicate
,.’ :
nelative Organ Weight

The mean relative weight of the following organs was increased:

liver - 900 ppm group females and 2700 ppm males and females - both.«
replicates
900 ppm group males - one replicate

thyroid gland - 2700 ppm group males - one replicate

kidrey - 900 and 2700 ppm group females - both replicates
900 and 2700 ppm group males - one replicate

spleen - 2700 ppm group females - one replicate

.adrenal - 2700 ppm group females - both replicates

testes - 2700 ppm group males - one replicate

The data on the selected organs is summarized in Table 4.

-2
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Table 4

Weight of Selected Organs at Necropsy in Rats
Treated with Oryzalin in the Diet for Two Years®

012612

Sosage Levels (pom)
Hales females
0 l 300 I 900 l 2700 S I 300 1 900 2700
Sody weight (g9)
Study 438 436 £17 387 319 312 300 2510
R-167
Study 431 412 430 403 321 310 292° 2590
R-177
Liver (g)
Study A 10.11 10.75 11.60* 12.20%* 7.1 7.44 7.7 7.62
R-167
R 2.31 2.67 2.79** 3.19% 2.3 2.39 2.59** 3.03**
Study A 10.57 11.07 11.26 11.96* .30 . 7.76 71.96 8.12
R-177
R 2.46 2.7%° 2.63 2.99°* 2.28 2.50 2.72** 3,130
Thyroid {»g)
E 2t
Study A 6.7 42.1 .6 42.4 3.8 30.4 9.5 35.8
R-167
L3 10.61 9.59 19.27 16.97 9.98 9.80 16.67 15. 14
Study A 40.0 37.5 56.% 136.8* 52.5 30.5 8.7 42.9
R-177
R 9.40 9.11 12.99 35.28* 17.51 10.03 13.85 16.67
Heart (@)
Study A 1.13 1.19 1.:8 1.25* .88 .85 .87 .83
R-167
R ]| .26 .28 .29 330 .28~ .27 .23 T4
Study A 1.25 1.17 1.3%0 1.19 .88 .87 .89 .85
R-177
R .29 .29 .30 .30 .28 .28 .3 J33re
Kidrey (g)
study A 2.81 2.84 2.93 3.04 1.90 1.90 2.00 1.92
R-167
. R N .65 .70* Mo inked .60 .61 K-l 78"
Study A 31.07 2.8 2.82 2.93 1.99 1.93 2.02 1.94
R-177
R .71 .70 .66 .76 .83 62 71" 5%
gxtracted from Tables 21 - 28 (peges 108-148 of the study report).
A = absolute organ weight; R = relative organ weight (organ weight per 100 grams of body

weight)

18
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Joth replicates, the most frequently reported non-neoplastic changes were bile

'+ hyperplasia, progressive glomerulonephritis and degeneration of the testis.

e incidence of these lesions was comparable Uetween the treated and control

jroups. In Study R-167, the incidence of extramedullary hematopoiesis was

increased in the 2700 ppm group females (5/30 vs 0/30 in the control group). In

Study R-177, the incidence of skin lesions (abscess, edema, keratin cyst and

suppurative dermatitis) were increased in the 2700 ppm group (2/30 in male and

remale control animals vs 10/30 and 5/30 in the 2700 ppm group males and females,

respectively). In this study, purulent endometritis was also increased in the
2700 ppm group females (7/30 vs 2/30 in the control group)..

In both replicates, there was an increased incidence of three non-neoplastic.

thyroid lesions (cystic follicles, C-cell hyperplasia and focal follicular
hyperplasia) in the 2700 ppm group. The incidence of these lesions is summarized
in Table 5.

Table 5 .
Incidence® of Non-neoplastic Thyroid Lesions in Rats
Treated with Oryzalin in the Diet for Two Years’

- 0 Levels (pow)
Rates - ) Females -
0 1 300 l@oo ! 2700 g i 300 1900 l 2700
Cystic Follicles
Study R-167 2 3 5 9 2 6 s 9
Study R-177 1 2 7 10 0 2 14 &
C-cell Hyperplasis
Stucty R-167 1 1 4 0 1 S & 0 2
Study R-177 2 0 & 0 1 3 3 0
focal follicutlsr Hyperplasis
Study R-167 2 1 . 2 7 0 0 3 6
Study R-177 9 1 12 8 0 ) 2 8

% Thirty snimsis wers examired in es-h group.
. Extracted from Tables 29 (pages 14¥-156) and 31 (pages 161-168 of the 3tudy report).

Neoplastic Lesions
Statistical Analysis

According to the statistical analysis (Appendix I, pages 768-772 of the study
‘report), there was a significant increase in females with benign tumors due to
- increases in skin and mammary tumors. If these tumors are omitted from the
analysis, there is a decrease in benign tumor-bearing males and no effect of
treatment in females. The overall incidence of malignant tumors was not affected




in males or females. The number and percentage of animals with benign and

-14~

malignant tumors is provided in Table 6.

Incidence of Benign and Malignant Tumors in Rats
Treated with Oryzalin in the Diet for Two Years'

Table 6

012612

2e3sae Levyls (pgm)
Males Fomatles
[ 300 300 2700 2 stat.” L 306 900 2700 2 stat.
Bontgn ngw 47 /80 41/60 sa/e0 1.81% 36/68 42/840 52/¢0 49/%0 3 a37
Tumors ($8.91 1 8. 3) | (e8.3) 1 {83.3) (38.3) 78,91 (98,7 2837}
Meltgnant o(‘o 2!(00 l)(“ xsgw 1.887 11/60 16/60 13/60 12760 9%
T unrs (313.3}) (2 .7: ‘2 .72 52 .0) (18.3} (38.7) {18, 3) 720.0)

s Extracted from Table 1 (Appendix 1, pege 770 of the study
statigtically significant if 2-statistic is outside the r.nge -2.48 to +2.48

Dermal Neoplasms

report).

The incidence of benign skin and adnexal neoplasms (fibroﬁa, keratoacanthoma,
trichoepithelioma, papilioma, sebacecus gland adenoma, preputial gland adenoma,

and Zymbal’s gland adenoma) was increased in the treated aroups. The incidence
of fibrosarcomas and squamous cell carcinomas was also increased in the treated
groups. According to the study repcrt, none of these lesions were considered

1ife-threatening nor were they clinically important. The data are summarized in

Table 7.
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Table 7

Incidence’ of'Beniqn and Malignant Skin and Adn2xal Lesions
tn Rats Treated with Oryzalin in the Diet for Two Years'

017612

Dossge (evels (pom)

Xales Females
0 l 300 l 900 I 2700 ) iiun l,qn 2700

Sasal Cell Adenoms
Study R-167 0 2 1 -] ] 1 Q 9
Study R-177 2 2 1 9 0 9 {0 1
F {brome
Study R-167 2 2 & & )] 1 1 1
Study R-177 i 1 t] 4 1 1 1 2
Kerstoscanthoms
Study R-167 3 1 2 9 1 o lo s
Stuy R-177 1 2 2 14 0 1 3 1
Papillome
Stusy R-167 1 3 9 o 9 1 ] [+]
Study k=177 0 o 1 3 0 0 0 1
Preputisl glend -adenows
Sty R-167 ! b g 2 : - . -
Study R-177 3 1 & & - - - -
Sebaceous gland acencme
Study R-167 1 i 3 1 1 2 3 3
Stuy R-177 2 2 1 4 1 2 3 2
Zymoel’s gland adencme
Study R-167 9 Q 1 2 9 0 1 4
Study R-177 0 1 1- [+] 0 0 0 &
Trichoepithel iome
Sty R-177 0 ] 0 3 0 0 g g
Totat fSenign Tumors 17 23 3% 52 5 9 13 22
Fibrosarcoms
Study R-147 ‘ 1 2 2 0 1 1 [
R-177 9 1 2 9 0 1 1 2
Sousmous cell carcinoma
Stuoy =167 0 0 1 1 0 0 1 0

* Thirty asnimels were exsmined

in each group.
® Extrmetad from Tables 3G (pages 157-160)

and 32 (pages

169-172 of the study report).



Thyroid Neoplasms

The incidence of hyperplastic and neoplastic lesions of the thyroid follicular
cells and cystic follicles was increased in the 2700 ppm groups. Four types of
thyroid follfcular lesions were observed - cystic follicles, focal hyperplasia,
adenomas and carcinomas. A histological description of each lesion is given in
the study report (page 21). According to the statistical analysis, there was an
increase in follicular cell tumors when the sexes are combined. The incidence of
the lesions is summarized in Tible 8.

-16-

Table 8
Incide sf Neoplastic Thyroid Lesions in Rats
Treate.. 2 Oryzalin in the Oiet for Two Years’
v .
Dosage tLevels (ppm)
Maies tomales
‘ . Lo lon Tom 1o Twe Iwe Lome

C-cell Adanoma )
studty K-167 2 3 a 3 0 1 5 2
Study k=177 rs & 1 1 & 1 '] 3
C-cell Carcinoms
oy torr - Jo Jo Jo Joo [+ fo {o o
Fotlliculer Cell Adenoma i
Study R-%67 1 o 3 i 0 0 1 3
Study R-177 Q 2 2 3 1 1 2 b
Folticuler Cell Carcinoms
Study R-167 8 0 0 3 0 0 9 1
Study k-177 ] 0 Q 3 0 0 ) g8
Total Follicular 1 [} H ? 1 1 3 14
Heopl asws

Thirty enimals were examined
¢ Extracted from Tebles 30 (pages

Mammary Gland Neoplasms

The incidence of mammary gland tumcrs in females, especially fibroadenomas, was
increased in all the treated groups as compared to the control group, although

in sech grow.
i$7-160) et 32

(pages '69-172 of the study report),

the increases were not dose-responsive. Table 9 summarizes the data.

0.261
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Table 9
Incidence® of Mammary Gland Tumors in Female Rats
Treated with Or zelin in the Jiet for Two Years'

Dosage Levels (pow) _
9 | 300 200 27m

Adwrona

Stuty R-167 9 0 9 2

Stugy R-\77 Q9 1 1 ]

f { brosdenone

Study R-187 6 12 13 12

Stuty R-177 . ] 2 17 |

Aders. -arcinome

Study R-167 0 0 [ 1

Stugy R-177 3 0 \ 0

Tetal 10 21 9 32

* m™irty snisals were examined in edch Grow. -
Y fxtractod from Tecles 30 (peges 157-163) et 32 (peges $9-172 3 the study report.)

I11. DISCUSSION

Three Peer Review Meetings have bee¢n held on this chemical. The first meeting
assessed ‘he adequacy of the carcinogenicity studies. A+ the second meel:ing an
September 16, 1985, the following conclusions were drawn about this study:

(1) The highest dose (270C pom) exceeded the maximum toler2ted dose (K7D},
however the mid-dose level (900 ppe) did not exceed the MTD.

{2) A statistically significant positive trend occurred in female rats for
thyroid follicular cell adenomas and carcinomas combined. The combined tumor
incidence was significantly elevated at the 2700 ppm tevel 'a both males and
females due primarily to an increase in adenomas.

(3) A statistically significant positive trend for sk:a fibromas and
fibrosarcomas combined occurred in male rats. The combined tuscr incidence was
significantly elevated at dose levels of 300 and 2700 ppm in male rats primartly
due to an increase in fibromas. :

(4) A statistically significant positive trend for <xin papillomas,
xeratoacanthomas, and squamous cell carcinomas combined occurred in both male and
female rats. The combined tumor incicence was significantly elevated at Z700 ppm

in both males and females, primarily due to increases n papirilomas and
keratoacanthomas in males and to an increase in keratoacanthoeas 1n females.

(5) A statistically significant positive trend for skin basal cell adenomas,
preputial gland adenomas, sebaceous §..nd agenomas, lymbal's giand adenomas and
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trichoepithel fomas combined occurred in both male ind female rat;. The combined
tumor fncidence was signirfcantly elevated at doses of 900 and 2700 ppm in both
males and females and was due primarily %3 increases in preput:al gland adenoras,
sebaceous gland adenomas and trichoepitheligmas in males and sebaceous giang ind
Zymbal's gland adenomas in females.

(6) A statistically signmificant positive trend for mammary glind adenomas,
fiaroadenomas and adenocarcincmas combined cccurred in female rats. The rombined
tumor inci“ince was significantly elevated it doses of 300, 9GO and 2700 ppm and
was due to an increase in fibroiddenomas.

(7) A statistically significant pos.t.ve tiend for hepatic adenomas and hile duct
adenomas combined occurred in male rats.

The Peer Review rPanel concluded that there was presumptive evidence that the
thyroid tumors were in response to the anti-thyroid action of the chemical.
Oryzalin, like other para-substituted aniline derivatives, inhibits the formation
of t.yroxin, resulting in positive feedback stimyulation of the pituitary to
release TSH thereby causing thyroid qlani hypertrophy and the ensuing hyperplasia
and tumor formation. dowever, based on the occurrence of the other -tumors,
oryrelin was classified as a Category ¢ (possible human} carcinogen.

At the June 13, 1990 Peer Review Meeting, 11 was concluded that the mammary”gl;n&
tumors (adencmis, fibrosdencmas, and adenccartznoaas_ga@bxﬁed} would be used for
the r sk extrapnlation. ,

iv. SYUOY DEFICIENCIES
1. No data on clin.cal observalicny weére sutmillad.

2. Clinical pathology examinat:icns were conducted an’y 4t the end af the study
rather thap at six-montr intervais 3s reguired by he wvdelner,

3. Optnalmological examinations were ncl dore.
V. CONCLUSICNS

In two replicate stuares, technical oryZalin wias administered 10 Fisher 144 rats
at dosages of either 9, 300, 3C0 or I7CO pem f3r twe years. The ictual mean
mq/kg/day dosages received in th. 300, 300 ang 27C0 ppm group. were 12,16, 36 86,
and 112.46, respect.vely, for the males ani 13.32, 42.39 and 135.86,
respectively, for the females. Survival way sigmificantly decreased n the 2700
ppm group males and females at Menth 2% 3f the study. Mein dody weight was
significantly decreasea in the 27C0 ppm yroup males and famales. 2ody ws1ght gain
was decreased in the 2700 ppm group ‘temales ‘hroughoutl the study; it «as
significantly decreased in the =ales aniy il the #nd 37 the study. Food
consumplion wds comparaple btetacia tne lregled and oonlroil o groups. Feed
efficiency was decreised in the 2700 ppm group females. Decreases 'n RBC
parameters (HGB, HCT, RBC count and MCHC) were significantly lecreased in the 300
and 2700 ppm group feralewr and 'n the 2/00 ppe group males. {acreases in he
absalute weight of the 1 ver, thyrmid 31and and "edrt were seen :n lhe 2700 ppm
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group males; the weiaht of the adrenal glands was increased in the 2700 ppm group
females; increased liver weight was seen in the 900 ppm group males. Increases
in the relative weight of the 'iver, thyroid, heart, kidney and testes were seen
in the 2700 ppm group males; increases in the liver, heart, kidney, spleen and
adrenal glands were seen in the 2700 ppm group females; increases in the liver
and kidneys were seen in the 900 ppm group males and females. At necropsy, the
incidence of three non-neoplastic thyroid lesions (cystic follicles, C-cell
hyperplasia and focal follicular hyperplasia) was increased in the 2700 ppm group
males and females. There was an increased incidence of neoplasms of three organ
systems, the skin, thyroid and mammary gland. The combined tumor incidence of
skin fibromas and fibrosarcomas was significantly increased in the 900 and 2700
ppm group males. The combined tumor incidence of skin papiliomas,
keratoacanthomas, and squamous cell carcinomas was significantly increased in the
2700 ppm group males and females. The combined tumor incidence of skin basal cell
adenomas, preputial gland adenomas, sebaceous gland adenomas, Zymbal's gland
adenomas and trichoepitheliomas was significantly increased in the S00 and 2700
ppm males and females. The combined tumor incidence of thyroid follicular cell
adeaomas and carcinomas was significantly elevated in the 2700 ppm group males
ind females. The combined tumor incidence of mammary gland adenomas,
fibroadenomas and adenocarcinomas was increased in the 300, 900 and 2700 ppm -
group females.

The study demonstrated that oryzalin is carcinogenic at doses of 300 ppm and _
higher in female Fisher 344 rats and 300 ppm {36.86 mg/kg/day) and higher in male
Fisher 344 rats.

- b -
The systemic No Observed Effect Level (NOEL) was 300 ppm (males: 12.15 mg/kg/day;
females: 13.82 ng/kg/day)

The systemic Lowest Observed Effect Level (LEL) was 900 ppm {(males: 36.86
nq/kg/day; females: 42.89 mg/kg/day) based on decreases in hematolegy parameters
in the females and increases in the weight of the liver and kidneys in both sexes

The Maximum Tolerated Dose (MTD) was less than 2700 ppm aﬁd greater than 900 ppm
based on decreased survival in t e 2700 ppm group and minimai signs of toxicity
in the 900 ppm gredp.

¥i. Classification - Minimum - See STUDY DEFICIENCIES
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Oryzalin, ra/m-:n evaluation’of 2-year feed* ng/oncogenicity study in the rat,
submitted in support of requesied tolerances at 0.05 ppm on certain friits/nuts.

. . 8, .lfG ZaY ‘l‘;’ n
L AL T) ool
\lb\b .

#r. R. Taylor, PM ’

Begistration Division (TS-767)

e
Mr. Willfam Burnam, Acting Chief v\.ﬂj}'f' .z BEST "MLABLE ’:@

moxicolcgy Branch/4ED (TS-769 )

PP No. 6F1859 . g1 141y and Company

EPA Registration Nos. 1L71-96, 112 . Indiarapolis, Indiana 46206
SMMARY:

1. The two-year feeding study {Acc. Nos. 099517 ard 099518) is ludged
acceptable to support tolerances (Core-minimmm rating) with a
"io-observed-effect level" of 300 ppm in the diet (= 15 mg/kg body
weight/day) with respect to chronic (non-oncorenic) effects.

2. TB/HED requests the following information with respect to the two-
year rat feeding study {Acc. Nos. 087517 anrd 099581) te enabie T3/%ID
to evaluate tw~ oncegenicity pctential of oryzalin in the rat:

a. Tables of incidence of each skin and each thyroid tumer Zor
2ach of tae following time-intervals of the study:
15 months gtest day L52),
18 months (test dav 543),.
20 months (test day 599, Study R-167; test day 598, Study 3-177)
and 22 months (test day 662) - as in Tables 30 and 32 (24 merths). '

(Time intervals are chosen to correspond to those of Tatles 3 znd L,
which give survival data.) :
b. Resolution of apparent discre:pancies in giving purity cf test
sample of oryzaiin used: .

i. On p. 19 of this report, purity of lots X28607 and $SYL7 is given as
96,5 and 96.0%, respectively.

14, In Appendix C of the report, p. 761, purity of lots 128607 ard
9SYL7 is given as 97.4 and 98.9 mole 4, respectively.

141, Report of rat reproduction study (Ace. No. 241742, Arpendix G, D. 133,
gives purity of Tot X28607 (Sodyeco productisn lot 253437 =3
99.0% (although a preliminary figure of 96.5% purity was used
in protocols) P. 65 of the reproduction study re"pert (Acz. Moo
24172) states that the lot of “est matertal used in the re:
re:production study was used in "chroric/oncogenic tests," alsc,

P

¢ Cnemical idantity of following .>rurities of test sample of oryzalin
uysad in the Z-year rat study, not.d on p. 759, Appendix C, acc.

Hooe
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NB¥ T0X STUDIES: 015612

1. *The toxicological evsluation of oryzalin (comocund 67019) riven to Fischer
: rats in the diet ror two vears.” by James L. Carter et al., so:icolcovy
vision, Ell Lillv & LO., Greentledd indiana, barch 198U, ACC.# Ui<nl7a

Test substance. Oryzalire (compound 67019; EL-119; 3,5-dinitro=N“,N“~dipropyl-
Sulfanilamide, lots X28607 (96.5% pure, used until 6/21/78) and $SYLT

(96.0% pure, used until end of study). Assay for czntent of N-nitroso-di-n—
propylamine of first sarple, eleven times, and of second sample, six times {monthly),
showed contents varying in random order from 0.12 ts 0.78 ppa.

Procedure. Croups of 30 M and 30 F rats received in the diet either O, 300,

300, or 2,700 ppm oryzalin (uncorrected for purity) for two years. Two identical
experiments were conducted at the same tice. Animals were 5 to 6 weeks old

at start, and mean weights were approximately 140 (zales) and 110 (ferales) g.
Rats were kept individually in stainless steel, wire mesh cages, The basal

diet was a natural food mash ration. Samples of ccntrol and test diets were
assayed at start and after one or two weeks®’ aging. E*:eeg Tonths, new samples
were assayed for content of test compound. .

Animals were checked daily for dead or moribund ones and were observed
carefully as to physical condition once a week. Rats were weighed and food
consurption determined weekly. Two-year survivors were fasted overnizght and
blood samples collected for hematologic ard clinical chemical testing. Packed
c2ll volume, hemoglobin content, red cell count, total and differentizl white
cell count, end erythroeyte morphology were determired on all rats; while the

. prothrombin time was measured or one-half of them. Cn all rats, the serum
conceniratiors of glucose, urea nitrogen (BUN), creatinine, bilirubin, alkaline
phosphatase, and glutasde-pyruvic transaminase were sach determined.

_ All animals dy.ng on test, killed while meribund, or killed after

two years on test were autopsied grossly by qualified pathologists with
experience in laboratory animal diseases and patholzgy.” Following organs

and tissues were collected and fixed in 10% formalin: Gross lesions, nodules,
tupors, skin, mammary gland, salivary gland, lung, -ear<¥®, thyroid (paratay-
roid)*, stomach, dued~=1n, jejurum, ileum, colon, mesenteric lyrph ncce,
liver®, skeletal muscle, thymus, panc-eas, spleen®, «idney*, -adrenal*,

urinary bladder, prostate®, -testis* ovary*, uterus*, cereprum, cerebellunm,
train stem, pituitary, eye, bone, and bone marrow. Jrgans siarred were weighed,
Pixed tissues were stained with hematoxylin and eosin. Bvaluaticn was made by
Pathologist (with experience in diagnosis of lesions from rats on lorz-term
toxicity studies") J. L. Carter, D.V.M., Ph.D. Other pathologists, inciuding,
Dr. W. Carlton of Purdue, were available for help. ZIritericn used in moking
diagnoses was "that of classical pathology." (Crgans were weighed ard relative
organ weights calculated for two-year survivors, orly.)

- Ths follcwirg mean values were tested for statistical significance
with the Dunnett's two-tailed "t" test: Weight galn; nematologic ard olocd
chemical findings; terminal body weights; absolute zma relative organ weignts,
Tumor and survival data were analyzed for linear trend using an arc sine
transformation of proportions (Appendix I).

* Note: Aappenaix C lists the two as giving following assay results:

Lot X28607 96.5% nure and 97.i Mole % (Assays of 2/26/80 and 1/22/80
Lot ISYLT 96.0% pure and 98.9 Mole % /% /2/%0)
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Results, Test diets, fresh and sged, gave assay results for orvzalin content
that wers very close to theoretical; one exception was a high assay, and new
test diet was made when the high result was discovered.

Survival. Inspection of tables for survival at monthly intervals
reveals no apparent difference between the sexes in either (replicate) study.
No dose-related difference is shown for survival at 12 months, the rate teing
over 954 for combined sexes in all dose-groups of both studies. Same at 18
. ponths exceeded 80%. However, survival at 2.4 months showed a "linear trend;"
the "Z" statistic exceeded the allowable limits to show this (Appendix I)
(in each replicate study). Respective survival rates were, control to highest K
dose, 76.7, £6.7, 60.0, and 55.0 (first study), and 73.3, 66.7, 61.7, and 51.7% E
(second study), according to table for "2Z" statistic calculation (Apperdix I). i

We point out that these values differ, in 6/8 cases, from corresponding /
survival rates at term (Tables 3 and L of report) by at least one percent.
However, the general trend is decreased survival at term - in Appendix or Tables.

According to Petitioner, there was no toxicolegic or patﬁologic evidence
+o account for decreased survival rates of treated groups, which are dose-related.

Growth. During the first 12 months, males in either study showed no
statistically significant growth retardation; while females in both studies
gained one-fourth less than controls when ingesting 2,700 ppm eryzalin.

However, bota males (top~cose group in first study) and females (top~dese in
both studies) had gained significantly less {females, one-third less) than
correspending controls by the end of the study. Body weight gain of mid-dose
females was significantly decreased at intervals throughout both studies, alsc.

Food consumption. There was no evident effect of oryzalin ingestion
on food consumption. Erficiency of focd utilization was decreased, therelore,
when growth was inhibited.

e
Clinical effects. No toxic effects .were manifested overtly, according / :
to the report. However, treated rats had yellow stained fur. - S

Hermatologic values., High-dose males and high- and mid-dose ferales
in both studies showea pronounced decreases in red blood cell values, and in e
most cases they differed statistically significantly from correspording cintrel
valuzess Hematocrit, hemoglobin content, and red blood ¢211 count. {'ean
eccrpuscular volume was unalfected, but either mean corpuscular hemoglebin or
mean corpuscular hemoglobin concentration was significantly decreased in
high-dose males or females.) Prothrombin time was not affected by test ccmpourd.

There were statistically significantly increased mean leukocyte
counts in some groups. Most groups had individual animals with greatly
4ncreased W.2.C.'s, includ? g controls. According to Petitioner, "....alter-
aticns in lewkocyte differential counts usually supported the chronie or nec-
plastic disease status in the respective individual animal."

Individual animals in all groups had marked changes in "erythocytic
and/or leukocytic parameters.” :

2
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. Some conditions which caused the "erythrocytic and/or leukocytic”
changes in individual animals are identified as malignant lymphoma, purulent
endometritis, vurulent prostatitis, and extramedullary hematopolesis.

Blood chemistry values. Blood urea nitrogen (BUN) and serum

glutard sepyruvic transaminase (S-GPT) mean values wers significantly increased
in hign-dose females of first study (R-167). BUN mean value was significantly
increased ThA1883%es of second study (R-177). Statistically significantly lower

mean value for creatinine was found in high-~dose males of first study.

Some individual rat values for AP, SGPT, ard BUN were increased,
according te report, due tc cnronic diseases such as progressives glomerulo-
nephritis, bile duct hyperplasia in the liver, ard malignant lymphoma,

Total bilirubin was also increzsed, according to report, in scme cases. Inspect—
don of tables of individual values did not reveal serious deviations.

Or, wéizhts. There were statistically significantly increased mean\
liver weights in mid-dose and high-dose males of first study, along with a

significantly increased mean heart weight in high~dose males of the study.
Adrenal mean weight of high-dose females was significantly increased.

Mean weights of livers and of thyroids of high—~dose males were significantly
greater than those ol corresponding controls in ‘second_study. In both
studies, high-dose females showed approximately twice as high mean ovarian
weights as those of corresponding controle; although variance around the raan
waz 8o great in each case as to preclude statistical significance of the diff-
erences occuwrring. :

Relative liver and }ddn’é’ﬁggt%id-dose and high-dose males and females

of first study and of wid- and high-dcse females of second study we-c
increased significantly. in dose-related fashion.

Pollowing additional’ increased organ~weight/tody-weight ratios,
corpared to controls, occurred: For high-dose males of first study, heart;
for high-dose females of first study, heart, spleen, adrenals; for high-dcse
males of second study, liver,thyroids, testes; and for high-dose females of
secord study, heart and adrenals.

According to the report, a cause for increased liver weights in
wid- and high-dose groups is "not evident," but it is not due to any condition
evident on microscopic examination. Increased thyroid weights in high-dose
males in second study (R-177) are ascribed to "antithyroid action® of oryzalin.
Other weight changes are not discussed.

Nor does this reviewer find noteworthy explanation of the organ
weight changes, enumerated above, which can be related to ingestion of test
compound. R

. Patholosic findings. No explanation, toxicologic or i
: i 5 i pathologic
is available for decreased survival rates in male and female rats of a.%l '
test groups, accordirg tc report.

4 myeloproliferative disease was diagnosed as malignant 2!
due to lymphoid differentiation of many of :hegneoplastic ce%ls; i%y:sgog:en <
described as a mononuclear cell leukemia {Coleman, G. L. et al.: Pathological
Changes during Aﬁing in Barrier-reared Fischer 344 Male Rats. J. Gerontc;l. /

32, 258-78 (1977)) and occurs in aged Fischer 3L. rats, report says. Z’]/




PP Wo. 6F1859 e i e 000959
I4-96 and LU7=112-F ‘- -5 v ~ 7/81
015612

The patholocist’s summarv describes an increase in the “total
musber of benirn skin and adnexal tummors....in all dbse yrrougs,”
However, our Patnoiogist, Dr. L. Kasta, rejects this grouping as not being
a sourd one (told to M. Quaife, In discussion, 12/1/80).

The total rumber of thyroid follicular neoplasms for both studies
shows dose-related- increases (control, low-, mid-, and high-dose groups,
respectively): Female, 1/60, 1/60, 3/60, and 9/60; male, 1/60, 6/60, 5/60,
and 7/60. When the total is combined over sexes, ard this is tested by
wz.statistic,” for a "linear trend in tumorigenesis,” a "Z-statistic" value
"(= 3.493) which exceeds a range of from -2.48 to +2.48 is calculated; this
value is sienificant. Thus, there is an increase in total thvroid foll:cular
cell tumors in uil Jd0Se-aroubsS. \Cl. appenaix L.} (de note tnat only o

. Tumors for hign-iose maies are listed in Appendix I, Table 5; however, the
- tables in the text (p. 159 and p. 170, Tables 30 and 32) list 7 for thex.)

This increased incidence of thyroid follicular neoplasms in the

treated groups is ascribed by the study report (p. 25) to the "antithyroid
- aetivity of a sulfonamide with a para-substituted aminobenzene grouping,

with or without aliphatic substitution of the amino nitrcgen.” This
is believed due to increased pituitary thyrotropin release secondary to a
deficiency of circulating thyroid hormone. Report claims sullonamides
have antithyroid actions in rats, but (they)"sre not clinically goit-
rogenic in man."* : '

BEST AVAILABLE CapY

In further statistic?l compariscn (in Appendix I), femsle rats
with benign tumors were sienificantlv increased in g.l treated srouns =
ZZ = 32407 V. However, lemale rats witn malignant tumors and fale rats

.with either benign or melignant tumcrs did rot vary significantly with
trestment (testicular tumors were not courted; evidently, they are very
common in aged male rats of this strain (IARC monograph, Suppiement 2,
wlong-term and short-term screen assays for carcinogens: A critical appraisal,™
JARC, Lyoun, 1980, p. 73)).

Twenty-four—month (but not 12-month) survival was found to be
significantlv decreased in males ar: r=males (aDDendix -:. ror rmales,
control to nign-aose, in oraer, 24--ontn survival was 4c, 40, 36, and 23
rats, each, out of 60, and for females, correspondingly, it was L4, LO, 7,
and 31, esch out of 60. Corresponding "Z-statistics" are -2.842 and -2.530;
both arc significant. )

In further analysis (Apperdix I), omission of skin and mammary
turors, results in decrease in benign tumor-bearing rales, with no effect
of treatment on females. The incidence of berien mamrarw turers is
increased (10, 21, 37, and 29, cacn cut O. c.l in {2r3:2 Tal3.emntrnls on up, "2
statistic®™ beins 4.234, wnich is sirsniziczant. —

Top-dose femalss (Appendix I) were classified as to mammary tumor
positive or negativeé and follicular (thyroid) cell pesitive (ayperplasi,
adenoma, carcinoma) or negative. Hcwever follienlar zell orotlems were 3s
evalent in non- (9 positive, 21 reorative) as in mosilrve—risriry/-tufior-
earing animals (10 positive, ZU nerative.

# Hels. inclucgeg Uniclaren, E. Hs and Alexarder, W, D.: Goitrogens. Clin. 3
End. Metabolism. 8, 12944 (1979); MacKenzie, C» G. and McKenzie, J. B.:
Effect of Sulfonawddes and Tr.loureas on the Thyroid Gland 4nd Basal d
Mstabolism. Endocrinology 32, 185-209,(1943); (contd. on next page) b
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In mles, there is .a significant (Z = -2.&36) decrease in pituitary
tumors (actunl mumbers, control to high-dose males, in order, being 16,
17, 5, and 9, each out of 80). 012617

Discussion. Petitioner's own analysis of the data shows that ory:alin is
oncogenic to the Fischer. 3Ll rat, having caused increased. dose-related
incidence of thyroid follicular cell tumors in males and females and
increased incidence of benign mammary tumors in females. The

oecurrence of the benign mammary tumors in females is apparently independert
of the occurrenceof the follicular thyroid tumors. In addition, two-year
suvival was decressed, significantly, in dose-related fashion, in both
males and females.

Although Petitioner speaks of increased numbers of skin tumors,
he does not provide statistical analysis of their occurrence for degree of
significance. Because differences. in occurrence of such tumors at two
years could be masked by differences in survival among controls and treated
rats, we ask Petitioner to provide further information on this point.

%:.‘.it‘ican\rl Petitioner is asked to proyide tables of incidence of
all skin and all thyroid tumors at each ol the following time-intervals
of the study: 15 months étesf. day 452
18 months {test day 543 S
20 months 21’.35’6 day 597, Study R-167; test day 598, Study R=-177)
and- 22 months (test day 6625 .
The time intervals are chosen to correspond to those of lables 3 and 4
which give survival data; so that we can calculate incidence in actual
survivors, if we wish tc do so. {fThe request for these data is based on
discussions of the reviewer with Dr. L. Kasza, TB/HED Pathologist.)
‘The tables will give incidence figures for all individual skin and thyroid
tumors - at requested time-intervals - exactly like the tables on neoplastic
. lesions (Table 30, pp. 156 and 153 and Table 32, pp. pp. 168 and 170) do.

Petitioner's figures for tumor incidence in various vparts of the

do not agree with each other. An example is given in secona paragraph
of the preceding page. For another example: Summing total. incidence of
benign mammary tumors from Table 30, p. 159, and Table 32, p. 170, gives, in
order of control to high-dose groups, in females: 10, 21, 38, and 31,
esch out of 60; these comprise total incidence of memmary gland adenomas
and fibroadernomas. Yet in Appendix I, Table L, incidence for two top
dose-groups is given as 37 and 29, respectively. .

It appears, by inspection, that these slight differences in tumor
4scidences - in variocus parts of the report ~ do not affect the conclusions
as to statistical significance of their occurrence in treated rats to an

sxkantighish Vikdr2ffeatcEo8a 1AL eAEsA5 ] gthe biological effect of oryzalin

+ p203 contd. from previous page: Astwood, . B.: 1In: Pharmacological
Basis of Therapeutics.” Goedman, L. S. ard Gilman, A. eds., 1L83-7,
Macmillan, New York, 197C; Swarm, R. L., Roberts, G. X. S., Levy, A. Z.,
Hines, L. R.: Observations on the Thyroid Gland in Rats Follewing the
administration of Sulfamethoxazole and Trimethopri:. Toxicol. Applied
Pharmacol. 24, 351-63 (1973); Astwood, E. B., Sullivan, J., Bissel, A.,
and Tyslowitz, R.: Action of Certain Sulfonamides and of Thiourea upon
the Function of the Thyroid Gland of the Rat. Endocrinology 32, 210-25
{1943); . Furth, J.3 Pltuitary Cybernetics and Neoplasia. Harvey

Lectes 63, L7-T1 (1969). .
BEST AVAILABLE GOPY | <0




" . ™\ e

"z weh ' 017612

by bntsy S O~ e 000959

147196 and 1LT1=112 . = 7=

There are discrepancies in the chemical composition of the test
8&Fpsund given in varying places.

h po 19 of this report, purity of lots X28607 and 9SYLT is given as
§8:5 and 96.0%, respectively.

It Appendix C of this re:port, pe 761, however, the respective
gontents of oryzglin are listed as 97.4 and 98.9 "mole percent” for
16t X28607 (So. co Corps) and lot 9SYLT (Eli Lilly & Co.).

_ .. Appendix C, p. 759, lists four impurities in these two preparations,
&8 follows: , :

- e

——

_ . The dmpurities are not identified, and they should be. Petitioner
1B abked to do sov .

. _ Petitione? Bhould also tlear up the discrepancies-between reported
Velded for cohtbnt of oviyzalin and is asked to do so. o

o We mwote that it is very important that the test compound in this
*HEQnie/ontogenicity study be entirely representative of the grades produced
Reemkreially; else the toxdity of the latter is wt trily beirg evaluated.

Th wddition, we hote that the repdrt of the reproduction study
I Tats, tefrded out on techrical oryzalin (Acc. No. 2417)2), states (on p. 65)
tiat the 1ot of material used in the reproduction study was alsc that
‘Wied in chromic/oncogenic ‘tests. (Whether that means the rat chronic/oncogenic
Test 43 not Hpecified there.)

A, o UTRD, Appritiix T, Eives P0% podty for "lot X-28607,"

XD Production 1ot 86343, Wwhile Btating (on p. 134, -Appendix C) that a

Preliminety figure ‘wied En the protocols was 96.5% ~ for degree of purity.

MANUFACTURING PROCESS INFORMATION IS NOT INCLUDED

. Aen, We bk PEUIVIONEr T Tell whether that butch (lot X-28600,
%ﬂi‘b’cﬁ Production Iot 863L3) ‘Was ifeed “In This rat chronic/oncogenic study
AR 59ion No. 099518), and, -if Bo, to resolve ‘the discre pancy between
s 990K pire Value given in the ToprodiXtion Study report and the two
Varlifes @iven 4n the ohronic/onvogshic ‘rdt study report {cf. second and third

Rei%giaphs, This page.
o PErding dnswering Wuestiorms ‘respecting ozcurrence
ﬁeﬂ\gﬁéﬁ%gw&s 4n this study at the specifircied

Py - :" _-!..' - ..q.‘:"u..
L e dndividusl skin tumo

¥ - =intervals, ‘the study canndt be evaluated,finally, as to onccgenic

RsGtentiel ‘of ofigetin <in “che ‘rdt; ior <ana CORE rating be assigred. 32

« -The Btudy 48 judgedto priovide, ‘with respect to chronfcg};gc"ﬁé—
: rved-ellect -level though “there -was statistically significa..t, dose-related
eciréase 4n ‘survivel -in‘the tést rats (2&-month swreval) ~ cf. Appendix I, a
5_7_._769%70, _Hogver, eccdh#ing 4o -Ur. -B. .Litt,,(gtatistician,effect is not signif.{300
m “he :dio‘b (=15 ng/kg body worght/duy). .There was pronounced growth
¥46n ~in *Fébs ‘on ths “top dose “and -soms -tn wid-level :rats, as well. /z
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Also, such paramsters as red blood cell count, hemoglobin concentration,

and hematocrit were significantly decreased in high- and mid-dose groups.
Also, relative and absolute liver weights were increased in high- and mid-dose
rats (oean values of); although adverse effects were not seen on microscopic
examination of livers from these rats.?

Thus for rat chronic feeding (but not for oncogenicity - not yet
evaluated), the NOEL is 300 ppm in diet or 15 mg/kg body weight/day,
and the lowest effect level is 900 ppm (45 mg/kg B’d/day), effects including
decreased red cell count, hemoglobin content, and hematocrat ard increased
absolute and relative 1iver weight; some growth inhibition

Rat chronic (2-year) feeding study is rated Core-minimum.
1. Only terminal hematologic and blood

chemical exand.nations (or assays) were
. made. R
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

‘"WASHINGTON, D.C. 20460

JN 13198
- MEMORANDUM
DATE: June 3, 1981

SUBJECT: TB/HED comments on Eli Lilly responses of 3/6/8l an
the EPA letter of 2/4/81 to Lilly, Oryzalin (Surflan

i <~
Mary L. Quaife, Ph.D. |, //u( @u-¢.~ 3 {"f'ﬁi’/
Toxicology Branch, HED (TS5-769)

Mr. R, Taylor, PM C
Registration Division (TS-767) et

THROUGH: Mrs. Christine F. Chaisson, Acting Chief

Toxicology Branch, HED

PP No. 6F1859
Reg. Nos. 1471-96 ard 112

SUMMARY :

ﬂ/;g'é/u &l

13

Eli Lilly ‘and Company

CogeeclV ”/C:é:§:§:gi::>

dR2/2L./81 Lo

010612

00C531

OFFICL OF
PESTICIDES AMO TORIC SUBSTANCES

Indianapolis, Indiuna .o

L0206

(Numbers and letters of major headings, underlined, correspond to those

in the EPA letter of 2/L/81 to Petitioner.) PM, please set footnote, belcw.

1. ‘Tvo-year rat (chronic) feeding (and oncogenicitv) study, 2.

a.e

A

B,

C.

D.

S

Petitioner's requested new tables show that time distribution of
occurrence of skin tumers is roughly similar for control and test

‘“rats.

Therefore, we compiled detailed tables of occurrence of certain
tumors {and non-neoplastic thyroid lesions) in individual rats,

.acluding time of every rat on test,

These tables await TB/HED statistical evaluation for significance

of results and estimate of “risk.”

Until this is accomplished, TB/HED can make no final conclusions

as to oncogenic potential of oryzalin.

Note:

For convenience' sake, we have placed asterisiks in front of all state-
ments which relate directly to regulatory status of these TOX studies.,

S N ALABLE

‘:f



) .
Oryzalin, PP 6F1859
Reg. Nos. 1471-9 and 112 -2 - 6/3/81  01°

E. This memo (pp. 5-10, inclusive) revisws some facets of tumor production
by certain pesticide products, which - like oryzalin - are designated
antithyroid agents.

Review is bascd on all Petitioner's cited references of this study;
on certain "inhouse" documents, including WHO/FAQ proceedings and
R-PAR documents; and on results of a specific literature search nade

for us.

-9

.b.

Ce

d.

fl

h.

1.

2. Two-year rat

Following are points made, which relate to toxicolcsgy of oryzalin:

TB/HED agrees (with Petitioner), oryzalin causes thyroid
“0liicular~cell tumors in the rat, probably, by indirect

~ overstimulation of the thyroid gland.

Therefore, thyroid tumor "risk" estimates by a so-called
one-hit medel may be inappropriate.

We judge other (than thyroid) tumors rats inclusion when
extrapolating oncogenic activity of oryzalin frem test
rnimals to man. .

TB/HED finds (incidence of) certain non-neoplastic thyroid.
lesions in test rats important for (1) evaluatirg oryzalints -
toxicologic potantial in the rat and (2) extrapclatiig it

tc man.

We are unaware of eny determination, experimentally, of ithe
potency of oryzalin to affect thyroid function in the rat.

TB/HED firds this an important omission in Petitioner's
studies on oryzalin, especially should this study be found to
not support a clearcut 'no-observed-effect” level (NOPL)

with regard to thyroid (histopathologic) structure.

TB/HED judges that Petitioner's cited, indirect svidence
(Refs. 5-1k, inclusive) fails to establigh the comparative
antithyroid or oncogenic potencies of oryzalin in rat and
monkey (or man). -

Petitioner hag not determined either comparative potency
for oryzalin, experimentally.

TB/HED agrees, in the rat, thyroid tumor development due to
oryzalin is probably reversible at an earlv stage {and before
any such tumor appears).

(chrenic) feeding (and orcogenicity} study, 2., b. ard <.

A. TB/HED judges the newly identified imfpurities in technical oryzalin

to be not of consequence in the trace amounts in which they occur.
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B. Presence at less than 1 ppm in technical oryzalin (as affirmed by RCB)
of N,N-di-n-propylnitrosamine (a carcinogen and mutagen) does not
require further "risk" evaluation (in regard to its presence), apparently,
according to proposed Agency policy.

C. Up to 0.8 ppm of this nitrosamine impurity was present in the test
oryzalin samples of chronic/oncogenicity and reproduction studies;
therefore, its presence in commerciol oryzalin products was adcguately
taken into account in such testing.

D. Content of active ingredient in technical oryzalin varies by a factor
of ca. 2% (P"R/HED); that degree of variat:~n is, accordingly, ‘udged
nct of consequence to TB.

#%% P TB/HED {inds, specificdeficiencies (2.b. and 2.c.) of rat two-year

study are resolved.

3. Three-generation rat (reproduction)study, 5.

We Jjudge Petitioner's additional evidence as showing fthat effects on
eyes in the rat reproduction study were not caused by oryzalin.

TB/HED concludes that deficiency 5 of the three-generation rat study
is resolved. .

The study is upgraded to CORE-MDIIMUM
The NCEL is set at 250 ppm.

dominant--lethal study, 2.

A
b s ] Be.
o,

e b,
L. Rat
A

e p,
c.

Petitioner's response is Judged insufficient to allow upgradirgz
of the study (as found by twoe other prior TB/HFD reviewers).

TB/HED concludes that the deficiencies (2. and 3.) of the study are not
{and cannot be) resolved.

Thereforefore, the study remains CCRE-SUPFLEMENTARY.

5. Petitioner has promised to run a DNA repair study on oryzalin. TB/HED

did

not request or approve (and was not asked to ap prove) this action

6. Final conclu.ion, No. 4 (p. 4 of 2/4/81 EPA letter to Lilly).

Ao
e g
e C,

Petitioner has concluded that, "A general metabolism study on oryzalin
is needed,v (while stating that three previocus metabolism studies have
been submitted) (¢f. p. 3, 3/5/81 letter, Lilly - R. Taylor)

We agree with Petltioner's proposal to do a gew general metaboiism
study (on oryzalin technical).

Submission of a protocol for the study, for TB/HED comment, is requested.
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TB/HED COMMENTS OF PETITIONER'S REPLIES:
Two-year feeding study, 2., a.

As vwe have noted previously, Petitisner found oryzalin %o be a rat
oncogen, having caused thyroid follicular cell and mammary tumors, for example
(memo of 1/7/81, this PP, p. 6). Although Petitioner noted incrcased skin tumor
incidence in trested rats, he did not analyze this for statistical significance.

Per suggestion of Dr. L. Kasza, TB/HED Pathologist, we asked Petitiorer

" for mumbers of skin and thyroid tumors at 15, 18, 20, 22, and 24 =~onths on “e~t

(corresponding to survivor figures in original report). Dr. Kas:a pointed out
that lesser survival of test rats (which is dose-related) might aifect tumor
occurrence.

Inspection of Petitioner's submitted tables indicates that time-distrib-
ution of skin tumors is roughly similar for control and test rats. Also, groups
of skin tumors which are biologically similar show dose-related increase in
incidence, frequently, in males and/or females.

Tumors of skin were grouped as suggssted by Dr. Kasza. Recently, the
Interrational Agency fcr Research on Cancer (l1ARC) stated that....The experienced =
pathologist uses his knowledge of histogenesis and pathogenesis....in groupirg
lesions for statistical analysis....In general, it is accepted practice to group
together tumours of the same general histclogical type that arise in the sare
type of tissue.... [long~term and short-term screening assays for carcinogers:

a critical appraisal. IARC Monographs, Supplement 2,” Lyon, France, 1980, p. &3.]

Although oryzalin is a rat oncogen, only analysis of aprropriate daza
can provide basis for Judgmert as to the degree and bioclogical irportance
of its oncogenicity in the rat - and to the degree realistically rcssible - <3
the human being.

. - EPA, including Toxicology Branch, Hazard Evaluation Division, is
contimally trying to improve its mode of statistical and "risk" znalysis of
oncogenicitr data. Computer-based analyses are now - and since crnly recently -
provided by Mr. Bert Litt, TB/HED Statistician, according to priorities set 3t
Livision level or higher. |

: We gave Mr. Litt (4/28/81) detziled tables of incidence of various les—
ions in individual rats, including time of each on test. Categories included were
chosen with the kind assistance of Dr. Kasza. They are: a. Fibrcma and/or
fibrosarcoma, skin; b. Keratoacanthoma and/or squamous cell carcircma, skin; <.
Papilloma, skin; d. Basal cell adenoma, preputial gland adenoma, cebacicus gland
adenoma, Zymbal's gland adenoma, and/or tricoepithelioma, skin; e. Hepatic adenoma;
f. Nodular hyperplasia, liver; g. Fibroadenoma, mammary gland; h. Adenorma,
mammary gland; i. Adernocarcincma, mammary gland; 3i. Follicular cei> aderoma ard/or
carcinoma, thyroid gland; k. C-cell aderorma and/or carcinoma, thyrzid; 1. Cysiiz
follicles in thyroid (non-tumor lesion described, p. 24 of original re_port, as
"markedly enlarged folllicles that closely resembled normal follicles eicept fer
their increased size and flattened epithelium "); m. Follicular hyrerplasia, fcecal,
thyroid gland; Malignant lymphoma, hemic-lymphatic system; AC =oma, pituitary
gland; and Interstitial cell tumor tumor, testicle. PFurther commexzts on sencral
oncogenetic implications of oryzalin are deferred pending receipt =f Mr. TITT™3
findings. 3

4
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A somewhat separats issue (cf. Petitioner's diecussion, pp. 25-6, Acz.
No. 0995177 requires cvaluation and HeD rcsionse.

Petitioner seems to imply that the thyroid follicular tumors produced
in oryzelir-fed rats do not have consequence for human beings because of (1) 2
wimown mechanism" operating, (g) which is reversible before tumor formation, and
(2) to which man is either unsusceptible or less susceptible than the rat.

We read all of Petitioner's citations which bear‘on the implied claim
(Refs. L-l4, inc., copies of which were provided us) ard a considerable nurber
of other pertinent references at hand (Nas. 15-25, inc., and No. 26).

(1) Rat thyroid turors may result from indirect effect on the thyroid,
via tne pituitary gland. So~called “"antithyroid" substances, e.g., thio-

smides; aniline derivatives - especially, para-substituted ones; and /
polyhydric phennls, inhihit formation of the thyTolid hormonse, Ligyiuain. '/

To compensate, the pituitary gland pours out more "thyroid-stinulatirg
hormone® (TSH; thyrotropin), which causes the thyroid gland to make ~cre
thyrexin. The ovirstirulated thyroid may show hyperplasia anc, on pro-
longed exposure, may develop tumors, e.g., follicular adenomas and/cr
carcinomas (8, 10, 11, 12, 13, 1., 15, 16, and 17).

We agree with Petitioner that this may be the mechanism by which the
rat thyreid follicular tumors were produced in the present study by oryzalin,
which s & para-substituted aniline derivative (as well as being a2 sulfonamde).

[It might explain the procuction of thyroid tumors (aden~
omas and/or carcinomas) produced in rats by ethylenethiourea {a breakdown precuct
of certain bis-Cithiccarbamate pesticides as :ineb and maneb) {15, 16) and in
mdice by 3-aminc-l,2,L~triazole (amirotriazole; amitrolej (15). 3Doth
are well-known antithyroid substances {11, 17).

[In the rat, such process seems to progress from hype#tplasia L0
adenoma to carcinoma, depending on degree and length of exposure to the
antithyroid. Rats fed cthylenethicurea (ETU) for two years shcwed scme hyper-
plasia at 5§ and 25 ppm, but not tumors; chiefly, adenomas at 125 ppm; and,
chiefly, carcinomas at 250 and 500 pppm (15, 16).

{Somewhat parallsl effects con thyroid functicn were shown by rats fed
ETU 4in the diet (0, 1, 5, 25, 125, or 625 ppm) for 30 or 60 or 90 days. A%
125 and/or 625 ppm rats had lower sepuw thyroxin and triiedothyrcrine, :ncreased
scrum TSH, and decreased uptake of I""7. At &0 days on 25 ppm, ruts had ineregse
serum thyroxin. [At 625 ppm, clinical evidence of poisoning occurred, and red
thyroids and adenoma were seen. At 125 ppm, therc were red thyroids and thyrc:d
hyperplasia. At both levels, thyrold-weight to body-weight ratics were sigraft-
icantly increased, There were no effects at 25 ppm, except for thyroid hyperplasia,
seen only at & days.] There were no effects at 5 ppm (20).]}-

) Petitioner has not deterrined levels of oryzalin, specifically, which
affect (and those which do not affect) thyroid function in the rat.
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Deta .ining which levels ol oryzalin did or did not cause significant
incresse in adverse microscopic findings or tumors in thyroids of rats fed ~
it for two years ,waits Mr. Litt's statistical evaluation.

A factor in making that judgment might be two instances of recorded
low occurrence of some spontaneous thyroid lesions in the Fischer 344 rat,
which vas used in Petitioner's present study:

Among 1LlL aged, male Fischer 344 rats, incidence >f thyroid
spontanecus lesions consisted of: 0.7%, thyroid adenoma, and O.T,’o'difmse
thyroid hypertrophy, and 2.1%, medullary carcinoma of thyroid {4). ‘

%, ..oFollicular cell neoplasm3 are uncommon in untreated Fischer
34 rats..., 1.1% or less each....in male and female Fischer 3ul rats {1,870
per sex) in the (National Cancer Institute) Carcinogenesis Testing Program....
(therefore, am_')....follicular cell tumors found in ?test) ~ats assume greater

importance,™ (7).

(2) Referring to the rat, Petitioner finds that, “The thyroid
hypcinlasia induced by sulforamides has been shown to be reversitlie,™

(13).

True, we believe, but thyroid tumers do not regress. Z.g.,
"Thyroid hyperplasia was not noticeably reversitle irn those rats in each
group {at 5 to 500 ppm) that were changed to control diet after £6 wedxs cn
ETU diets,” (16). ' i
(3) Accordirg to Petitioner, a. Certain sulfonamides (para-aniline
derivatives) which are antithyroid in rats are not clinically goitrogenic
in man (9, 10, and 11) or in other anirals (no reference cited), and,
. sulfamethuxazole (a para-aniline derivative) caused thyroid hyper-
plasis and neoplasia in rats but not in monkeys (12).

We note, a. It is true, in doses used clinically, sulfonamides are
' said to not be detectably antithyroid in man; however, the antituberculous
drug, para-aminosalicylic acid (PAS), which like oryzalin is a para-substituted
aniline, when given in doses of manygrams daily for months, has caused
hypothyroidisz and goiter in man (9, 11), and antithyroid effects occurred
in dog snd mouse (and rat) in response to sulfonamides and thioureas {10), ard,
b. the 3ulfamet.hoxa:cl€ ¥as given for a relatively much sma™" r [racticun

. of the monkey's lifespan _‘Lga rat's (52 and &0 weeks, respectively) (12)/

a fact which, in itself, might preclude appearance of neoplasia in the morkey

[Comrative potencies of the antithyroid compound, ETU, fed to morkeys
for five to six months arnd to rats for three morths, are indicated in the tabtle:

PROPRIETARY: NO-OBSERVED-EFFECT DGSE LEVELS ~CR ETU IN THE DIET
BASED ON THYROID Ah. PITUITARY PARAMETERS, ~pm.
b )]
3+ 1y 3% T-4@) “251 Uptake Thyroid Thvroid : TSH)
Weightsd) Hyperplasia Pituitary
frase 1 250 50 100 30 0 50 S 24
(Rhesus)
Phase IT 50?4) 50 <508 50 <50 50 50 6
(Rhesus)  150(F) <50(F)

(tabls cont'd., ns =)
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(table.ccntinued from previous page)

Study  T3®® T-4() '2°I Uptake Thyroid  Thyroid Pituitary TSH()
Weights{t) Hyperplasia
Rats 125 25 125(H PH 5200 d) Not 25
25(30 & 90d) e-amined

Ta) The arrows represent the trend of the parameter as higher doses of ETU
are given. :
Note. Data come from references 20 {rat) and2]l (monkey)- this tatle <3
Table 18 (21, p. 52).

[Quoting from p. 51 of the monkey ETU study (21), "The question as
to whather the rat and rhesus monkey are similarly affected by the antithyroid
-agent, ETU, (has) not (been) answered in terms of its carcinogenic activity
as judged by histopathological examination of thyroid tissue....Nor has (a
no—effect level) been established for primates. Therefore, the relative
sensitivity to the carcinogenic aztion of ETU in the two species is unknown.

["Similar censitivities are _oserved in the two species to ETU for -
T-3, T4, and TSH and thyroid weights. T-L and TSH are both sensitive
biochendcal indicators of ETU toxicity, and could be monitored in ‘intact
animals. Thyroid hyperplasia occurs at dose levels below the no-effect levels
for TSH and T-4 alterations. However, the hormonal alterations may still be
accurate predictors of a neoplastic condition of the thyroid in experimental
enimals and p.rhaps human (beings)."]

¥We do not imply that relative antithyroid potencies of oryzalin
in rat and monkey are similar (or dissimilar). We point out, however, trat
Petitioner has failed to determine these for oryzalin, specifically, with
‘regard teo either thyroid function or thyroid oncogenic activity.

In sum, rezarding Petitioner's implied claim (Para. 2, p. 3 of this
memc), we agree that oryzalin probably shows antithyroid activity in the rat
by way of the proposed mechanism and that it is probably reversible at some
early (but as yet undetermined) stage. However, in no way, do we find
Petitiontr's cited, mostly indirect evidence (Refs. 5-14) sufficient to
establish the relative antithyroid or oncogenic potencies of oryzalin in
rat and monkey (or man).

. [The followirg brief discussion concerns choice of procedures for extranvlating
thyroid oncopenic activity of an antithyroid substance, ETU, from rat to man.

ETU~-induced rat thyroid neoplasms are said to result from
excessive pharmacological stimmulation, i.e., they occur because of excessive
endocrine—-organ stimulation and not because of the reaction of one molecule
of carcinogen with one cell to initiate neoplasia (16).

The Midwest Research Institute (MRI) agrees (22) and adds that the -
vone hit model" 15 irrelevant to these thyroid tumors. As reasons, MRI v
notes (given in abbreviated form) (22, p. IV-14): : '

as, The thyroid gland in man has a large store of hormone and slcw réte of
nomral turnover, and functioning of the rat ‘hyroid is no. ~omparable to
that of man.

40
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b. In the rat thyroid, there is the "Wolff-Chaikoff elfect," a phenomencn
which is qualitatively different in the rat and man.

. A sax difference in rat responss (in thyroid tumor production) to ETU
is shown (23). This indicates that such a tumor could be related to the
rodent endocrine system, requiring consideration of its many variables
before human extrapolation of the data is valid,

Thus, use of the one-hit model for human risk assessment in the
ETU-induced thyroid tumor (based on rat data) is a "poor choice;" even
though other (linear or one-hit?) mathematical model of risk determiration may
be adopted for most regulatory determinations (of liver tumor risk, for
example) (MRI, 22).]

[We note, MRI (22) holds that, since thyroid effects (hyperplasia)
are seen at lower doses than the tumors (in the rat, caused by ETU), thyroid
toxicity is sufficiently important to be considered,  itself, as a trigger
area for RPAR.]

We believe that consideration of other possible target organs than the thvroid

gland - below = is very germanc to assessing the'rat oncopgenic noiential or
oryzalin.
Liver.

Antithyroid substances have caused liver tumors in mice, -i.e., v -

EIU ard aminotriazcle (19). .

ETU caused bicchemical effects on hamster liver, including increaséé
hepatic glutamic-pyruvic transaminase.and alkaline phosghatase {3Ja« (23), ao™
quoted by MRI (22), p. II-23).

Although liver tumors {adenomas) ocourred in spproximztely cre per %};@%,
cent of rats (at FDA) in the authors' experience, yet the aniitrmyrsid compound,
wthicurea, administered orally to (thoss rats for a prolonged pericd of
time, induce(d) liver tumors, without liver cirrhosis, in a large percentage
of cases at concentrations which may be below those producing nyperplasia of
the thyrcid gland,* (18).

Liver adenomas and hyperplastic nodules are nct common sgontancous

- lesions in most rat strains (personal communication froa Dr. L. Xcsza, EPA

Pathologist).

Foliowing examples are taken from the NCI study on 2,L-diaminoanisole
sulfate, a para-substituted aniline derivative, in the Fischer 24l raz (ard mouse),

Skin and related glands (and thyroid).

Dietary administration of a _para-substituted aniline derivative,
2,4~diaminoanisole sulfate, to the Fischer 344 rat incrcased the ircidences
of malignant tumors of the skin and its glands and malignant thyrold tunors
in each sex (24). A

The former include(malignang) squamous-ccll carsinomas, tasal-cell

carcincmas, or sebaceous adenocarcinomas of the ckin and asscciates glands
(zZymbal's gland/ear canal and preputial/clitoral gland).

aromareali §
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The latter consist of various malignant follicular-cell, thyroid
tumors (edenocarcinoma NOS, papillary adenocarcinoma, papillary cystadenc-
carcinoma, or follicular-cell carcinoma).

Male test rats had increased incidence of either a C-cell adenom or
a C-cell carcinoma, as well., :

The incidence of integumentary neoplasms was increased, particularly
in males, and the incidence of thyroid ne®plasms was increased in rats of both
sexes,

Mammary sland.

The response of the mammary gland to 2,4-diaminocanisole sulfate
appears equivocal; since there was wide variation in the numbers of mammary
tumors found in low-dose control females compared with high-dose control femzles.

Although the incidence of mammary fibroadenomas in low-dose ferzles
(35%) was significantly (p = 0.011) grcater than in low-dose controls (10%),
yet that for high-dose females (8%) was inversely related to that for hign-
dose controls (38%). Historical control incidence of spontaneous mammary
fibroadenomas in untreated female rats, numbering 585, of this strain, Fischer

344, is 18%.

[We note that Handler et al. (25, p. 948) find that, "The status o~
thyroid functioning in man markedly influences the rates of metabolism® -9 -
of estrogens, e.g., with respect to hydroxylation and conversion of hydrecxy =o
keto groups. We do not know vhether such a relation obtains in the rat. .

Qther urgans or tissues,

Incidence of testicular interstitial cell tumors in males was high
(CO to 98%) and not different in control and test groups (24 ).

Incidence of pituitary tumors, adenomas or carcinomas, in test sr
control racs-of either sex did not differ (24).

Incidence of malignant lymphoma was low in male and femak test rats
and not higher than in respective controls (24).

bther species.

In this study, dietary administration of 2,/-~diamincaniscle sulilate,
also, induced thyroid tumors in B6QFL mice of each sex (24). They were J:llizular
edenomas in males; in females (L5 in rurber) there were six rats witn follicu ar-
cell adencms and two with follicular-cell carcinomas.

These female mice (24 ) showed possibly increased incidence of raligrant
lymphorma; rales did rnot. '

Dscussten ~ BEST AYAILABLE COPY )

This study (24), then, seems to give a coherent picture of tumors
produced in Fischer 344 rats (the strain used in the cryzalin oncogenicity study)
by diectary administration of a para-substituted aniline derivative, 2,/~i‘:mino-
enisole sulfate (a chemical class to which oryzalin belongs), which is, demon-—
strably, an antithyroid substance, 12

~- -




8

. '4’ ...:: . . "000961
¢ Otyzalin, PP 6F1859 &

' _ 010612
Nots that thyroid follicular tumors and turors of skin and related

glards (Zymbal's/ear canal, preputial/clitoral) were significantly increased

in rats of both sexes and wers malignant.

¥ithout prejudicing evaluation of the oryzalin study (in the Fischer
344 rat), we note that numerical incrcases in thyroid follicular tumors and tumors
of skin and related glands occurred intest rats, There were, also, dose-rclated
increases in benign mammary fibroadenomas in females and some neoplastic lesions
of liver in males at the high dose (only). '

We suggest that tumors of any organ or tissue found in aryzalin-treated
rats (which exceed in incidence that in the controls) are worthy of consideration
in extrapolating oryzalin's oncogenic activity from rat to man.

Further, we suggest extrapolating the non-neoplastic, antithyroid activity
of aryzalin from rat to man as a factor in making safety judgments of its use in
agriculture or occurrence in the human diet.

To date (as noted), insofar as we are aware, Petitioner has (a) provided
neither determination of activity of oryzalin on thyroid function in rat
or monkey, yet (b) seemed to imply that man will be relatively insensitive to such
effect.

Petitioner has cited lack of hyperplasia or neoplasia of the thyrsid o -
of monkeys - in contrast to presence of these in rats -~ [ed sulfamcthoxazois :
( sulfonamide as oryzalin is) (12) [implying thereby that man is either less_

sensitive or insensitive, to antithyroid effects of sulfonamides than the rz= .
These are structural efi"ects cn the thyroid gland. - ,

+ Therefore, it is of great interest toc note that this same compound
(sulfamethoxazole), when given to human, healthy adults for orly 10 days,
nlowered serum T-3, T-4, and free T-4 indexes in both sexes....Thus, i0-day
periecds of drug administration do not cause hypothyroidism, but may reduce
conversion of iodine to the organic form," (2]6??* These are functional
effects on the human thyroid glard.

L
Conclusion:

To this reviewer, the desirable toxicologic characterization of oryzalin,
for the purpcie of extrapolating safety of pro posed uses(s) to man, remains incomplete
without determining its potency in affecting function of the thyroid gland -
at least, in the rat and, preferably, in the monkey, tco, in comparative studies.

This seems especially urgent, in case a clear cut "no~effect level” is
fourd not to have been established in this two-year feeding study in the rat,
with respect to adverse effects of oryzalin on thyroid gland structure.

% To man, sulfamethoxazole was given in 5 to 1 combination with the drug, *rimetho-
prim (26). To monkcys and racs, sulfamethoxazole was given either alcne, o3 anong
various combinations, 5 to 1 with trimethoprim; antithyroid effects, when manifcsted,
were unaffected by presence of trimethoprim (12) and, thus, must be :
ascribed only to the sulfamethoxazole. {Doses of sulfamethoxazole given are:

To man, 13 R;?/kg BW/day (if the adul: weighed &0 kg), for 10 days (26). To rat,

: 25 to 600 mg/kg BY/day, for 60 weeks; to monkey, 50 to 300 mg/kg BW/day for 5&

& woeks (12).].

“ We thank Mr. R. Cedsr of OPP User Service Center for locating (5/29/8l) Ref. 26 for us.
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Two-ysar Feeding Study, 2., b. and c.

In our memo of 1/7/81, this PP, we noted (under Summary) spparent
discrepancies in composition of lots of test chemical (oryzalin) used in varicus
toxicologic studies, including reproduction and c}}ronic/oncogenic studies.

So-called Lots X28607 and 9SYLT were variously expressed as being
96.5 and 96.0% purc; 97.4 and 98.9 mole %, respcctively, and Lot X28607 was also
given as 99.0% pure. :

R vcre lound present on analysis ‘of oryzalin used in
{3 2-year feeding/oncogenicity study. We asked for their identity.

Ws wanted information as to whether the oryzalin which was tested in
reproduction and chronic feeding/oncogenic studies is entirely typical of that
produced commercially for uses in connection with this PP.

Because one impurity is acknowledged by Petitioner to ve mutagenic
in Ames-type testing (cf. our 1/23/81 memo, this PP, Summary, point 5’ and
because uf the acknowledged presence in technical oryzalin of di-nepropylaitrosamize,
a known carcinogen and mutagen (personal communication of Dr. I. Mauer, TB/HED,
5/29/81), t.~ question is important.

A

n veply of 2/10/81, Petitioner notes that, "Cur chertdists aivrise us )
using thrcs different analytical methods on the same lot of material .ver . -
a three-year period, one could expect a 2% variation in assay results."
Chemical identity of the impurities is provided. . -

4

Ir reply of 3/5/81, it is stated thst results were determined by both
differential scanning colorimeter, a method used to determine small amounts *
of impurities in a highly purified material, i.e., an analytical stardard, ard
by high pressure liquid chromatography, which is specific for sryzalin.

e ssvma gy ¢ s g W 7 S Vs
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impurities not of consequence in trace amounts.

tince RCB {memo of M. Nelson, 9/7/78, PP 8E2075) finds less than 1
ppm of di-n-propylnitrosamine to be present in 75% W Surflan (oryzalin
tozh.,” also)ad based on EPA's proposed choice of 1 ppm as a practical limit
of detecticn for analytical methods for nitrosamine contaminants in pesticides,
as noted in the F:deral Register, V. L5, No. 124, p. 42856, 5/25/80, ccncern as
to presence of this irmurity seems to be alleviated in accord with Agency policy.

Since the oryzalin used in diets of experimental animals in cncogenic
and reproduction studidon it was found by chemical analysis to not have
more than 1 ppm di-n-propylnitrosamine, then that test matsrial corresponds to
commercially markected oryzalin (Su. flan 754, e.g) with respect to content
of d%-n-propylnitrosandnc (cf. 7B memos, this PP, of 1/7/81, ». 2, and 1/23/81,
Pe 5 ®
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The Nelson memo (of 9/7/78, PP 8E2075) notes, also, that purity of
technical grade oryzalin may vary, typically, from 96.9 to 98.8%(purch Thererfore,
we defer to RCB that this degree of variation is acce”ptable; since we regard
known impurities acceptable, as noted in preceding paragraphs.

Conclusion: Our questions as to apparent discrepancies in composition of
YotUs of technical oryzalin used in TOX studics are answered satisfactorily
and our concern is satisfied. This "deficiency" is resolved.

Three-generation rat reproducticn study, 5.

Because of the fact that oryzalin is a dinitro compound (and, thus,
theoretically, possibly related to known cataract-causing chenicals), we
asked for details of adverse eye effects noted in course of the rat reproduction

study.
Petitioner hes provided the information asked for.

Inspection of these tables provides assurance that the effects fcurd were
not related to exposure to the test chemical,oryzalin. Petitioner says (in
3/2/81 response), "The majority of the eyc conditions noted in the multi-
generation study were considered to be infectious in origin and were of shcr:
duration. The infection was not considered related to oryzalin treatme.at,” a=d,
", .eofindings at termination showed no evidence that the conditions were e:itrer
dose or treatment-related....if result of in utero evnsure, F_, generation
rats would have been similarly affected....(lnstead) ia the F_ “generation, tr:z orly
eye opacity occurred in the control group.* “

Conclusion: Petiticner's response relieves the (point 5) deficiency with
respect to the reproduction study. We now rate it as CORE-MINIMUM.
Conservatively, we judge the NOEL to be 250 ppm. (There was borderline effec:
on pre- «nd post-weanling growth of rats in the 750-ppm group.)

Rat dominant-lethal study, points 1, 2, and 3.

. Wo stated that this study is supplementary and cannot be upgradec s
CORE (minimum or guideliine).

Petitioner?’s defense of the conduct of the study is judged inadecus:e
to change its status. In this view of it, we are joined by prior T3/UED
reviewers, Dr. L. Anderson And Dr. M, Adrian Cross.

Conelustons | BEST avaiLaniz nopy )

Pstitioner®s response to points 1, 2, ard 3 on the rat dominant-
lsthal study is judgodinsufticient to allow upgraling of the study to
acceptable status. The dominant=lethal study (rat) on oryzalin remaini
CORE-SUPPLEMEN'AARY ., .

We note that Petitioner promises to run a DMA Repair Study, startirg
in sdd-April and ending (final report to EPA) by June 15, 1981. [TQ{HED
did not request this atudﬁ, and our opinion of the worth of carrying{t out was

nob sought by Petitioner. i2
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Final conclusion, No. 4, p. 4, of the 2/4/81 EPA ltr. to Eli Lilly.

Petitioner concludes that, "A general metablism study on oryzalin is

needed," (bottom of p. 3, 3/5/81 ltr., Lilly - R. Tiylei), while stating that
three prev* ous metabolism studies have been sutmitted.

We are agreeable with Petitionsr's intent to do a new general metabolism
study (in accord ~ith proposed guideline requirements, F. R., 8/22/75). We
ask Petitioner to send TB/UED a proposed protocol before the study 13 done.
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SUBJECT : Oryzalin Registration Standafa">\anogenic Studies
on Oryzalin in Rodents<:ngan]\‘)
L

TO: Robert Taylor/James Yowell
Product Managers (295)
Heryicides-Fungicides Branch .
Registraticn Division (TS-767)

Head, Review section I

Toxicolegy Branch
Hazard Evaluation pivision (Ts-769)

FROM: John H.S. Chen, D.V.M. T 2 H’{&Zﬂd/ ’7/2/({5/‘

Review Section 1

Toxiccology Branch
Hazard Evaluation pivision (TS-769)

THRU: Robert B. Jaeger
oo
A\

Toxicology Branch is asked to comment on the oncogenic
potential of oryzalin to humans from the final evaluaticn ot
long term oncogenic studies in mice and rats.

Following our previcus review of the 2-year feeding/bncogenic
study in the rat (T8 Memo 1/7/81 M. L. Quaife), the 2-year
feeding/oncogenic study in the mouse (TB Memoc 10/7/81 M.L.
ouaife), and the carcinogenicity/oncogenicity assessment of
the 2-year Eeeding/oncogenic study in the rat (TB ™Memoc 3/17/82
g.D. Litt), we have reached the following conclusions:

1. 1In the 2-year mouse cncogenic study, oryzalin was
negative for oncegenicity in the mouse at up to 3630 ppm in
the diet_(highest level fed).

2. 1In the 2-year rat sncogenic study, large numbers of
tumor bearing animals were identified in both contrel and
treated animals. statistical evaluation of the 2-year rat
chronic,feeding/oncogenicity study indicated that the incidence
of thyroid tumors (follicular cell adencma and C-cell adencma)
was not considered a significaht finding. However, the skin |
tumers (keratcacanthoma and/c¢r squamous cell carcinoma and
basal cell and related tumors) were gignificantly increased
in the treated group 3as coempared to the controul group.
Therefore, TH considers oryzalin to be a rat oncogen.
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3. According ve the Guidance for Analysis and Evaluation
of Long Termm Rodent Studies recommended Dy £PA-OPTS (Paynter
12/1/84), the most persuasive evidence of potential oncegenicity
in man should com d conductad
human epidemiology studies supported by appropriate animal
studies. since no human epidemiclogy study for oryzalin is
available to the Toxicology Branch, and since the results of
oncogenicity experiments provide positive cesponse in only
one spe with no decrease time to tumor incidence, the -
availabe data provide only iimited evidence that vcyzalin is

i ) experimental animals. The weight of evidence
from these long term rodent studies may be classified in the
category of Group C- Possible Human Carcinogen {see alsu the
Guidance recommende y paynteri. ~ox Branch has been
regulating oryzalin on the basis of this rat oncogenicity
study and the subsequent risk assessment {Litt, 3/12/82)
since 1982 and therefore, special review of these studies

appears unnecessary at the present time.

reference:

paynter, 0.E. Evaluaticn procedures for oncogenic porential:
Guidance for Analysis and Evaluation of Long Term Redent
studies, EPA - OPT S, revised pecember 1., 1984

.____’.-—-rra-f—-v—~ -
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Reviewed by: Virginia A. Dobozy, V.M.D., M.P.H. (/,4,7“‘;«.& 44}7-44% él/zj

Section I, Toxicology Branch Il (H7509C) oy,
Secondary Reviewer: Yiannakis M. Ioannou, Ph.D.,:7Z:£[:7f? Cﬁ/zg‘/qjs
Section I, Toxicology Branch II (H7505C) "

ADDENDUM TO DATA EVALUATION REPORT FOR CARCINOGENICITY STUDY IN MICE'
I. RESULTS
The study report indicates that there were no toxicologically important

differences between the two replicate studies, therefore the results were
presented together.

A. Diet Analyses

Every month, a standard ration was mixed with appropriate quantities of oryzalin
and then pelleted. Analyses of the fresh mash (ration plus oryzalin), fresh
pellets and aged pellets were done at various times during the study. The
concentration of the chemical in the fresh mash approximated the theoretical

levels. The average percent loss in the fresh and aged pellets was less than 10% -

for the diets containing 0.05% and 0.135% of the chemical and less than 2I% tor
the diet containing 0.365%. :

B. Estimated Compound Consumption

It was not possible to measure food consumption due to the propensity of the
animals to spill the pellets. The testing laboratory had no food consumption data
on the B6C3F, mouse so they extrapolated data from the ICR mouse and estimated
3 g/mouse for daily intake. Using this estimate and mean body weights, the
following intake of the chemical was determined.

% Oryzatin_in Diet Sex . Mean Daily Intake (mg/kg)* Nominat _(pem/7)
0.05 L] 38.5 7.4
F 42.25 7.4
0.135 L] 104.25 192.9
F 112,25 192.9
0.365 L] 287.0 521.4
F 333.75 521.4

* Calculated by the reviewer from page 13 of the study report.

The study report states that there was less than 10% loss of oryzalin during the
pelleting process in the diets containing levels of 0.05 and 0.135% and less than
21% in the diets containing 0.365%. Therefore, it is reasonable to assume that
the mice were exposed to levels of oryzalin =25, 100 and 245 mg/kg/day during
the study. The calculations for these Tevels are not included in the study
report. '

C. Survival and Clinical Observations

According to the statistical analysis (Appendix I, page 956), the twelve-month

! Caswell number for the original DER was 623A; Accession Numbers were

244746, 244747 and 244748.
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mortality was decreased in treated males and increased in treated females but at
the end of the study, survival was comparable between the treated and control
groups. The number (percentage) of animals which survived to the end of the study
is presented below.

% Oryzalin in Diet Replicate # Males Femaies
0 M-9087 26 (43) 43 (72)
M-9097 - 38 (63) 38 (63)
0.05 M-9087 28 (70) 29 (72)
M-9097 21 (52) 30 (75)

0.135 M-9087 24 (60) 26 (65)
M-9097 24 (60) 26 (65)

0.365 M-9087 19 (48) 30 (75)
M-9097 29 (72) 31 (78)

Extrécted from Tables 2 and 3 (pages 34-38 of the study report).

€tlinical Cbservations

The study report states that there was no evidence of a treatment-related
response, however no data on daily observations were submitted. '

D. Body Weight and Body Weight Gain .

There were no statistically significant differences in bedy weight between the
" treated and control groups.

At three months, body weight gain was decreased in the 0.365% males and females
by 13 and 10%, respectively, in comparison to the control weight gain. It was
also decreased in the 0.365% group males during the last six months of the study;
the differences from the control group were statistically significant at 21 and
24 months in one replicate. In the 0.365% group femaies, there were statistically
significant decreases during the last 18 months of the study. Table 1 summarizes
the body weight gain data at selected time periods.

(o4}
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Table 1
Mean Body Weight Gain (G) in Mice Treated
with Oryzalin in the Diet for Two Years®
Dosage Levels (X Oryzalin in Diet)
Males Females
0 [ 0.05 [ 0.135 [ 0.365 0 [ro.os l 0.135 1 0.365
Month 3 v
study M-9087 | 8.3 9.8* 9.0 7.2 7.1 6.6 6.7 6.6
% Control - 118 108 14 -- 93 % |90
study 8-9097 | 9.0 8.3 8.1 8.8 7.5 7.5 8.1 7.8
% Control - 92 90 98 -- 100 108 164
Month 12
Study M-9087 | 15.2 18.5 16.6 14.7 20.2 21.7 20.7 16.7*
X Control -- 114 102 91 - 107 102 a3
Study #-9097 | 16.5 15.7 15.7 16.6 21.7 19.8 21.3 15.8*
X Control - 95 95 101 - 91 98 [+
Month 18
Study M-9087 1 17.6 20.7* 18.2 16.9 26.0 26.8 3.6 19.8%
% Control - 118 103 96 -- 95 91 ) jo
study ¥-9097 1 16.8 16.5 15.6 16.5 26.2 2247 3.9 ] 18.1%
% Control -~ 98 93 98 -- 85 91 69
Month 24
Study M-9087 | 14.5 16.0 14.8 13.4 20.9 18.9 16.8% 14.2%
% Control -- 110 102 92 .- 90 23 58
Study M-9097 | 16.3 13.7 13.8 13.3* 23.0 19.6% 18.7* 14.9*
X Control -- R 85 82 -- 85 - 21 65

Extracted from Tables 4 and 5 (page 38-39 of the study report); percentages calculated by the
reviewer.

E. Food Consumption

As stated previbus]y, food consumption data were not collected.

.

F. Clinical Pathology

Hematology

There were statistically significant decreases in the HCT (1 replicate), MCV and
MCHC in the 0.365% group fcmales No reference values were submitted for these
parameters so no determination can be made as to whether the values were within
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the normal range for this species.

Clinical Chemistr

Blood glucose levels were significantly decreased in the 0.365% group females in
one replicate and in all the treated females in the other replicate. Again, no
reference values have been submitted so no judgment can he made about chese
changes.

G. Post-mortem Examinations

Organ Weights

The study report siates that variation in organ weigh s was not treatment-related
except for two instances. Treated females had a se-dependent decrease in
relative and absolute uterine weights due to a dec.eased incideance of cystic
endometrial hyperplasia in these animals. The treated females also had an
increase in relative liver weights; no morphological changes were present on
histopathology. On review of the uterine weight data, only the two highest dose
groups were affected and the changes were not consistent between the two
replicates. The relative liver weight was increased in the 0.365% group -emales
in one replicate. The data are summarized in Table 2.

Table 2
Absolute and Relative Weights of the Uterus and Liver in Mice
Treated with Oryzalin in the Diet for Two Years®

posage Llevels (X Oryzalin in Diet)
Males Females

0 l 0.05 ‘ 0.135 [ 0.365 | o [,0.05 l 0.135 l 0.365
Terminal Body Weight
Study M-9087 41 41 40 39 40 39 37 34*
Study M-9097 41 37 39 33 43 39* 38* 34*
Liver '
Study M-9037 A 1.58 1.67 1.58 1.73 1.68 1.83 1.68 1.72
Study M-9097 A 1.76 1.66 1.64 1.47 1.69 1.64 1.68 1.55
Study MW-9087 R 3.92 4.17 4.05 4.56 4.23 4.80 4.55 5.04
Study M-9097 R 6..40 4.65 4.32 3.84 4.02 4.27 4.52 ! _.o02%
uterus
Study M-9087 A 1.04 .83 .61 31
Study M-9097 | A .7 .95 .38* .39*
Study M-9087 R 2.59 2.18 1.69 92
Study M-9097 | R 1.8 | 2.50 1.02 1.17

* Extracted from Tables 16.01 - 19.02 (peges 129-134 of the study repert).
* significantly differcat from contrel, p < 0.05

()
v
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Non-neonlastic Post-mortem Findings

A variety of non-neoplastic lesions was seen in both the treated and control’

groups. The incidences were comparable between the groups, except for cystic
endometrial hyperplasia which was decreased in the 0.365% group females. In Study
M-9087, the lesion was observed in 23/60 (38%) control females vs. 9/40 (22.5%)
0.365% group females. In Study M-90S7, the incidence was 18/60 (30%) in the
control vs. 7/40 (17.5%) in the 0.365% group females.

There was no increased incidence of three thyroid lesions (cystic follicles, C-
cell hyperplasia and focal follicular hyperplasia) in the treated animals as was
seen in the combined chronic toxicity/carcinogenicity study in rats (replicate
studies R-167 and R-177).

Neoplastic Post-mortem Findings

The incidence of benign and malignant neoplasms was comparable between the
treated and control groups, 2xcept for pituitary adenomas which were reduced in
incidence in the 0.365% group females. In the combined- chronic
toxicity/carcinogenicity study in rats (replicate studies R-167 and R-177), there
was an increased incidence of thyroid, skin and mammary gland neoplasms. In these
replicate studies, only in M-9097 was there a slight increase. in skin
fibrosarcomas [3/60 (5%) in the control vs. 5/40 (12.5%) in the 0.365% group
males]; no statistically significant difference was found.

II. STUDY DEFICIENCIES

1. No data on clinical observations or food consumption were provided.
2. No accurate mg/kg/day dosages were provided for the treated animals.

II1. DISCUSSION/CONCLUSIONS

In two replicate studies, technical oryzalin was administered in the diet to
B6C3F, mice at concentrations of 0.05, 0.135 and 0.365% (equivalent to 500, 1350
and 3650, respectively) for two years. Dose selection was based on the results
of a three-month study in B6C3F, mice using diets containing 0.045, 0.09, 0.18,
0.365 and 0.8% oryzalin. Slight increases were observed in the mean relative
liver, kidney and heart weights of males in the 0.8% group. In the females, the
mean relative weight of the liver was increased in the three higher dosage
groups, the kidney weight was increased in all but the lowest dosage group and
the spleen weight was increased at the highest dosage group. In this study,
minimal treatment-related effects were observed. 2t three months, body weight
gain was decreased in the 0.365% males and females oy 13 and 10%, respectively,
in comparison to the control weight gain. It was 1lso decreased in the 0.365%
group males during the last six months of the stucy; the differences from the
control group were statistically significant at 21 and 24 months in one
replicate. Minor alterations in the clinical pathology evaluaticns were not
consistent between the replicates and were judczd not to be of bioclogical
significance. The absolute weight of the uterus was decreased in the 0.135 and
0.365% group females; the relative weight was decreased in the 0.365% group
females in one replicate. On histopathology, there #as a decreasad incidence of
cystic endometrial hyperplasia in the 0.365% group females. No other neoplastic
or non-neoplastic findings were considered to be treatment-related.
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There is no evidence that technical oryzalin is carcinogenic in B6C3F, mice when
given in the diet at concentrations of 0.05, 0.135 and 0.365%.

The No Observed Effect Level (NOEL) = 0.135% (1350 ppm) in males and females

The Lowest Observed Effect Level (LEL) = 0. 365% (3650 ppm) in males and fema]es
based on decreased body weight gain in males and females.

The Maximum Tolerated Dose (MTD) = 0.365% based on decreased body weight gains
in both sexes.

IV. CLASSIFICATION - Minimum (See STUDY DEFICIENCIES)

(941
<
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MEMORANDUM
DATE: October 7, 1981

SUBJECT: Oryzalin, mouse oncogenicity/chronic study on, T3/HZD evzluation of .
G
FROM: Mary L. Quaife, 7h.D. M- 19)9 /3

Toxicology Branca/HED (TS-769) i } l,,/yl
ic

TO: PM Mr. Robert Taylcr , ,1\/3

Registration Division (TS-767) jt R
THROUGH: Mr. W. Burnam, Acting Chief

Toxdicology Branch/E=D (TS-769)
*Identifying Number" 1471-100 Eli Lilly and Company
Caswell Number 6234 . Greenfield, Indiana L61.)

Accession Numbers 244746, 7, and 8

This two-year mouse feeding study was submitted by Registrart in support

of varied tolerance petitions ard registration submissionsfor oryzalin
technical (and formilations).

The study is reviewed in detail in the text of this mem,

CONCLUSIONS:

The study is judged acceptatle for characterizing possible chronie and
_pncogenic effects of oryzali.ﬁ technical in the mouse.

Oryzaiin is shown to be negat.ive for oncogenicity in the mouse at up to

and including 3,650 ppm in ‘he diet. i
Cryzalin is judged to provide a "no-observed effect® level of 500 ppm in

the diet with regard to chrenic-feeding effects.
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NZW TOXICCLOGY :

The toxicological evaluation of oryzalin (comoound 67019; given to B C.F.
mice in the diet for 2 years, J. L. Carter, OVM, P and N.V. owen, JuM,

’
=]

Test material. Oryzalin, 3,S-dinitro—Nh,Nh-di-n-propylsulfanilamide;‘ lect
X=28807 (Socdyeco lot 863L3) was employed. Add:‘tiopal information is given

in Ap_pendix A of this submission. Since the latter correspords exaczly o
ATppendix C of Acc. No. 699518 (report of two-yr »at study on aryzalin{ -
exce_pt that the 1/22/80 "attachment," of Appendix C,which ~onsists of tests

to confirm the identity of oryzalin lots by D.S.C., L.0.D., T.lL.C., T.G.A., .
D.T.Asy I.R., and N.M.R. procedures and elemental analysis, is not inclided -
characterization of this material may be fourd in greater detail in cur

memos of 6/3/81, pp. 11-12, and of 1/7/81, on oryzalin (chrenic rat study).

Procedure. In two identical studies, carried out concurrently, )

BECIFL mice (cesarean-derived, barrier-sustained) were obtained from

Charles River Laboratories; allowed to acclimate for one week; and groups of
60M and 60F controls and 4OM and LOF test mice each started on zero,

500, 1,250, or 3,650 ppm oryzalin in the diet for a pericd to last two years.
Mice weighed 25.5 + 0.2 or 19.8 + 0.1 g, M and F in first study, and,
correspondingly, 24.6 + 0.2 or 13.3 + 0.1 (mean and S.E) in second study..

Diets were assayed before and after pelleting and two week3 after pelleting
at time intervals specified in the study procedure.

Twice a day, all cages (each containing 3 or L mice, by separate sex, oresumazliy)
were inspected for"dead, dying or moribund mice,*dead ones teirg taiken

for necropsy, dying ones being disposed of as decided by project leader.

When mouse was weighed, it was examined for clinical appearance and behavior

and for presence of any external masses. Mice were weighed weekly during
firstthree ronths andtwice monthly thereafter.

All two-year survivors were necropsied, blood samples being taken for
hematoclogy and serum prepared for blood chemistry assays:

Hematologic tests: Irythccyte and white blood cell counts (RBC and W3C);
hemoglobin (HGB); leukocyte (WBC) differential count; hematocris;

mean corpuscular volume (MCV); mean corpuscular hemoglobin (MCH);

mean corpuscular hemoglobin concentration (MCHC); and erythrocyte cell
morphology. '

Blood chemistry assays: Glucose; urea nitrogen (BUN); creatinine (CRZAT);
%otal)bilirubin (TB); alkaline phosphatase (AP); and alanine aminotransferase
SGPT).

All mice, killed or died, were to be necro_psied by qualified pathologis:s.
Organs and tissues were collected ard fixed in 10%4 Luffered formalin and
exasined grossly and.tissue sections (stained with hematoxylin ard eosin), )
. microscopically, by ACUP-aertified pathologist, J. L. Carter (see above):

* 9€.5% pure by high~pressure liquid chromatographic assay, with
0.2 to 0.7 ppm di-n-propylnitrosamine present.

['BEST AVAILABLE oY 53
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Mammary gland ileum kidreys and adrenals+
salivary gland colon urirary oladder
lungs (with nodules) lymph node prostate
neart#* liver (with masses)# testes*
thyroid bone marrow uterus and ovariss*
(with parathyroids) (sternebrae) train
stomach thymus pituitary
duodenun pancreas ayes
Je Junum spleen#* skeletal muscle

Organs starred (above) - or combined organs starred - were trimmed ard weighec.

Pituitaries were examined grossly; only those from mice that "had lesions" wer=
examined microscopically.

Crgans of gastrointestinal tract (duoderum, jejurum, ileum, colan, and stomac: )
w#ere not collected,in case the tract was autolyzed, for microscopic examiratior,
only for gross, unless '"there were lesions."

Statistical evaluation of differences between control and treated group

means of body-weight-gaim, hematologic values, blood chemical levels,

final body weights, and organ weights was made by a non-parametric equivalent
to the statistical method described by Dumnnett (Miller, R. G. Simultanecus
statistical inference. McGraw-Hill, New York, N.7.; Dunnett, C. W. Mew
tables for multiple corvarison with a control. Biometrics 20, 482-91 (1%64)).
Tumor (reoplasm) data .ire analyzed statistically for a linear treatment
affect for benign and for malignant tumors and for male ard female mice. "’
The arcsin transformation of the square root of the ratio of tumor-bearing
mice Lo total mumber of mice at risk (alive when the first neoplasms were
found) was multiplied by an orthogcnal polymomial for a linear effect. The
result is distributed normally with a1 mean of zero and a variance of cne.
These results are tested using norma. distribution theory (Younz, S. S.
Analysis of tumor incidence in chronic toxdcity tests. Presented at

the American Statistical Association meeting, Boston, Massachusetts, Aug:st
23=~7 (1976)). :

Besults.
No clinical effects, Judged compound-related, were seen.

Assays of diet for oryzalin content showed loss of oryzalin of 104, on

the average, for 500~ and 1,350-ppm diets,and 21%, on the average, for

the 3,650-ppm diet during pelletting. Eased on the foregoing and on assumed
consumption of 3 g food per mouse, daily, mice may have been exposed to
levels of oryzalin of at least 35, 100, and 245 g/kg BW/day in this study.

Martalify at 12 months was statistically significantly increased for “eamales
and significantly decreased for males (Appendix I):

12 Month Male (%) 14.2 10.0 13.9 1.3, con. on up; "Z" = =2.30
Female (%) 0.0 3.8 2.5 7.6 nm n n " 3,47

(2 value i3 statistically sigrifican® if outside <he raes, ~2.43 4o +2..3.)

24 Month Males (%) L7 39 o) 40
Females (%) 32 2% 5 23

{24-Month values are approxamat: ones taken trcm Tables 2 and 2 of the report. }

- By P onp 5 5
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Survival was judged adequate in all zroups.

Sody weight at six-month intervals, means for each sex separately:

6 mos. “ALE 12 mos. 18 mos. 2L mos.
Contrecl 38 g g Lz Tz
500 ppm 38 L2 L3 39
1,350 ppm 37 Ll i2 L0
3,550 ppm 37 L1 L2 39

FEMALZE

Control 33 Ll L6 L2
500 ppm 32 L1 L 39
1,350 ppm 33 Ll 43 38
3,650 ppm 3 36 39 34

Body-weight values, wich are approximate, are averaged Srom Tables 4 and 5
of the report. Body-weight gains (not shown) were significantly less for
females in the highest dose-?eveI group from 6 months on.

There was no effect of oryzalin treatment on group hematology values, ard,
evidently, no toxicologically significant effect on blood chemical values.
(Blood glucose in females at 3,650 ppm averaged significantly less than
that of controls, 91 vs. 116 mg/100 ml.) -
Organ weights among treatment and ccntrol groups varied in two instances.
Mean weights of uteri (including ovaries) were decreased in dose-related
fashion, and markedly so, in oryzalin~treated females, significantly so
(p<0.05) in tietwo highest dose-groups. Study report attributes

this to the " lower incidence of cystic endometrial hyperplasia in the
oryzalin groups. Although oryzalin-treated female mice showed some increase
in relative liver weights, absolute values were unaffected by treatment.

Incidence of benign and malignant neoplasms was similiar between control
and treated mice: Following data are from Appendix I:

Tumor Analysis.

Dose Z
Sex Control 500 opm 1,350 ppm 2,650 ppm Statistic

Benign Male -50/108  25/75 23/71 2L/78 -0.39
(%) (46.3)  (33.3) (32.L4) (43.6)

Female  38/119 28/1 29/78 17/73 ~1.19
(%) (31.9)  (36.4) (37.2) (23.3)

Malignant Male .  23/1C8  1./75 19/71 23/18 +1.60
(%) (21.3) (18.7) (26.8) (29.5)

Female  42/119  28/77 32/78 27/13 +0.42
(%) (35.3)  (36.4) (11.0) (37.0)

As shown in ahove analysis, no significant effect is shown for benign or
malignant tumrs in either sex. Nor did tables of tumor incidence show amy.

Inspection of tables of normeoplastic lesions does not rewveal any which
can be related causally tc orywslin treatment of the mice, except for the

uterine condition (=2e belcw).
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Body weight at termination and weight of uterus in female mice (4 S. Z.)

-5

Bocy Weight of uterus*
Dose  wWeight Absolute weilzht (g)" Helative weiznt @ g/ 100 g

t._st replicate (ppm)  (2) —‘EEL
500 391 0.83 £ n.08 - 2,18 ¥ 0.2%
1,350 37 & 1w Q.61 « 0.07** .69 + 0.3
3,650 3L+ 1¥  0.31 = 0.02%* 3.92 ¥ Q€%
Second replicate
study (M=9097): 0 B +1 0.77 + 0.11 Z.8L + 0.27
500 39 + 1w 0.95 # 0.14 2.50 + 0.29
1,350 28 + 1w» 0.38 + 0.03%* .02 + 0.C9
3,650 34w 1 0,39 ¥ 0.074* .17 ¥ 0.23

#  Uterus with ovaries attached. :

#* Significantly less than control, p£0.05, Dunnett's two-tailed "t."

# Original report tables (16.02 and 17.02) list these uterire weights as
in "mg.” However, the original individual weights, uterire (tables
2005-20-8 and 22.5—?2.8), are given in "g."

Study ascribes these decreased uterine weights in oryzalin-treated mice
to decrease in incidence of cystic endometrial hyperplasia (see below).

Incidence of cystic endometrial hyperplasia in female mice

Dose Number of Animals total Number with c.e.n. (%)
(ppm) ]

First replicate

study (M~9087): 0 &0 23 28

500 L0 20 50

1,350 40 14 35
3,650 40 9 22

Second replicate 0 60 18 30

study (M~9097) 500 L0 15 a8
1,350 40 10 25
3,650 40 7 18

AS uterine weight is often under influence of erdoerine glands, one might
suppose that oryzalin exerts a hormonal influence in these mice.

Conclusica.

In this study, oryzalin was negative for oncogenicity in the xouse at up to
3,650 ppm in the diet. For chronic effects, the NOEL is judged tn be 500 ppm,

with 1,350 ppm a minimm-effect level, - atatistically signifieant (and dose-
related) decrease in weight of the‘uterus (ard attached ovaries),

CORE-Rating:
As oncogsmiclly study, Wiedam. | BEST AVAILABLE COPY "
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Primary Review by: Stephen C. Dapson, Ph.D.Jéf&nu<1~(lH”4"

. ; 93
Senior Pharmacologist, Review Section I, TB /HED (H7509C)'”3q ]
Secondary Review by: Yiannakis M. Ioannou, Ph.D., D.A.B.T. 0/?0¢2ﬁ/75
Ssection Head, Review Section I, TB II/HED (H7509C)

DATA EVALUATION RECORD

STUDY TYPE: Develcpmental Toxicity - Teratology - Rabbit
Guideline §83-3b)

EPA IDENTIFICATION NO.’s: MR:D No: 020052557, J0C735%2, 00025785
ZPA Pesticide Chemical Code 1042010
Toxkizology Chemical %Mo, 613A

TEST MATERIAL: Oryzalin (purity of 97.4%, Lot# X28491).
SYNONYMS: 3,5-dinitro-N+,N%-di(n-propyl)sulfanilamide, EL-119,
Compound 67019

TITLE OF REPORT:A Teratulogy study on Lilly Compound 57019 (Oryzal.in) in tas Rabbit
SPONSOR: Lilly

TESTING FACILITY: Tuxicology Division, Lilly Researss Laboratories

STUDY NUMBER(S): B7366

AUTHOR(S): J.K. Markham, 2J.N. ¥atchen, N.YV. owenn, D.G. Hiffman, D.M. Mocton

DATE REPORT ISSUED: September 1973 {(Signed april 18, 1979)

CONCLUSIONS: Dutch Belted Rabbits from Nicely Rabbitry receiwved
either 0, 25, 55, or 125 mg/kg/day Oryzalin by oral gavage from
gestacion days 6 through 18, inclusive. There was a slight
decrease in kody weight gain in the mid and nigh dose groups
during the dosing period, for the dosing plus post dosing period
and for the entire gestation period. There was a slight decrease
in food consumption during the treatment period and the post
dosing period in the mid and high dose groups. Possible
developmental toxicity was noted in the mid and high dose groups
in the form of reduced mean litter size, increased resorptions
and increased postimplantation loss {although the reduced number
of corpora lutea might have affected these parameters).
Core Claspification: Core Minimum Data,
Maternal Toxicity NOEL = 25 nmg/kg/day
Maternal Toxicity LOEL = 55 mg/kg/day

Developmental Toxicity NOEL = 25 mg/kg/day

Developmental Toxicity LOEL = 55 mg/kg/day
This study satisfies the 1984 Pesticide Assessment
Guideline requirement (40 CFR 158.340, 5 83-3b) for a
teratology study in rabbits. '

ERTaT
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A. Materials and Methoda A copy of the "materials and mecthecds*
section from the investigators report is appended.

Teat Compound: Purity: 97.4% a.l.
Density: not provided
Description: not provided
Lot No.: X28491
Receipt date: not provided
other provided information - none
Concaminants: list in CBI appendix - not prowvided

Yehicle(a): Aqueous acacia, 20% w/v

Test aAnimal(s): Species: Virgin female rabbits
Strain: Dutch Belted
Source: Nicely Rabbitry, Greenfield, Indiana
Age: not provided
Body Weight: 2.37 kg
any information of males used - same strain

B. study Design

This study was designed to assess the developmental toxicity
potential of Oryzalin when administered by cral gavage on
jgestation days 6 through 18, inclusive.

Mating Procedure

The investigators employed a modification of the methed of
53ibson (1966, reference citation provided) where each female was
artificially inseminated with the semen from 4 male rabbits in the
laboratory colony. The day considered to be gestation day 0 or 1
was not mentioned.

Animal Husbandzry

It was not indicated if the animals were acclimated to the
laboratory conditions or what animal care conditions they were
xept under. However, it was stated that they received Purina
Laboratory Rabbit Chow and tap water ad libitum.
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Group Arrangement

The animals were randomly distributed (method not provided)
to the following test groups: .

Test Group Dose Level Number Assigned
(mg/kg/day)
Control vehicle 15
Low Dose 25 15
Mid@ Dose 55 15
High Dose 125 15
Dose Administration

2l1l doses were administered in a volume of 5 ml/kg of body
weight/day prepared daily during the dosing period. The dosing
solutions were apparently not analyzed for concentration and
stability. Doses were adjusted every third day. Doses were basad
on & Pilot Reproduction Study on Lilly Compound 67019 (Oryzalin)

. in the Rabbit (Study No. B-7326, October 1978, included) where
pregnant rabbits received either 0, 25, 75, or 225 mg/kg/day by
oral gavage from gestation day 6 through 18, inclusive. The high
dose (225 mg/kg/day) was considered to be toxic, and the doses
used for the primary study were lower.

Qbgervationsg

The animals were checked for changes in appearance or
behavior...daily. Dams were sacrificed on day 28 of gestation.
Body weights were taken on gestation days 0, 6, 12, 18, 21, and
27. Food consumption was measured dally.

Examinations of the dam at sacrifice consisted of: an
examiracion for gross tissue changes. Ovaries were inspected for
the number of corpora lutea, and the uterus for the number and
location of fetuses and resorptions.

The fetuses were examined in the following manner: Progeny
weights were recorded by litter. Each fetus was examined for sex,
viability, and external abnormalities. The progeny were...placed
in a sodium chloride (ca 1%). After 24 hours the viscera,
including the brain, were examined [procedure not described]:
special attention was directed to heart morphology:; the carcasses
were then prepared for skeletal examination [reference citation
provided].

Historical control data were provided for some parameters to
allow comparison with concurrent controls.
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Statistical analvsis

The following statistical analysis methods were employed
(from the investigartors report):

Mean values of the repraduction parameters vere Zezes-
a:ned for each group. In the calculation of mean fazal
weizht, the litler was considered the independent samp.izg

...;:.3 The f9ilowing reproduction indices wvere reporss:

Ferz:ilisy - thae proportion of females that vezs
sragnant.

Sestaticn Surwsival - tile proporzTion of fatuses —tas
ere al.ve,

- ‘ esorpiion - the prrgoriion of iaplanted conceptises
<hat Tesulted i1 T=scIotLons. ' -

:aplanzacisn - =he pz’cpc:‘.;on 22 isplantations s e
aumber 3£ sS3rpora .Jutea.

The valies £ Jerzantage thange in zatarnal Sody JeL3nT
S Ne L.ttaz vaLues I Live Iecuszes, sesorpticns, and

- -
comm  wra™

3.232271I03 el 3USIAGTed T3 3TATIITLCAL Analysii IV ine-dat

4

analysigs of variancs.  Comparison of "reatment moans with

that of the control vas perforsed Dy Dunnett's tut.s

Compliance
A signed Statement of (No?t Confidentiality Claims was not

provided.

A signed Good Laboratories Practices statement was not
provided. :

A signed Quality Assurance Statement was not provided.

A Flagging Criteria Ctatement was not provided; however, it
i$ the opinion of this reviewer that this study neither meets nor
exceeds the applicable criteria.
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C. Results
1. Matermal Toxicity:
Mortality

one high dose animal died on gestation day 26; necropsy
showed an acute upper respiratory infection. One mid dose animal
was killed due to gavage error on gestation day 10.

€linical Opserxvations
One mid dose arimal aborted on gestation day 28.
Body Weight

The investigatcrs supplied the group mean and individuvzl
animal data. The following table presents body weight yain data: .

Table I: Body Weight Gains (kg)2

Gestation Days:0-6 6-18 18-27 6-27 0-27
Control C.05 0.02 0.05 0.07 0.12¢.2;
LDT 0.05 0.02 0.09 0.11 - 0.1616.5;

- MDT G.01 -0.10 0.03 -0.07 ~0.06¢-5.2
HDT -0.0:2 -0.18 0.07 -0.11 -0.14¢-5.1.

1L « A = Pirst replicate; B = Second replicate; Com = combined replicates

2 . percent difference from controely * = p < G.05, by one-way analysis of
variance with Dunnett’s teaesZ.

a . Calculated by reviewer from means, Study # B7366, Table 2.0.

There was a slight decrease in body weight gain in the mid
and higrt dose groups during the dosing period (gd 6-18), for the
dosing plus post dosing period (gd 6-27) and for the entire
gestation period (gd 0-27): however, only the high dose was
statistically significant for the entire period.

Food Consumption

The investigators supplied the group mean and individual animal
data. The following table presents the food concumption data:

Table II: Food Consumption Data (unit)a

Gastation Days: 0-5 6~-18 19-27
Control 112 93 76
LDT 110 90 84
MDT 96 55 69

HDT 82 31 v59

a . Data extracted £from Study # B7366, Table 1.
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There was a slight decrease in food consumption during the
treatment period (gd 6-18) and the post dosing period (gd 19-27)
in the mid and high dose groups.

Pathol 1 v
No data on the dams were provided.

ion v n

Table III: Cesarean Section Obsexvationsg»

Dose: ‘ Control LDT MDT HDT
#Animals Assigned 15 15 15 15
#Animals Inseminated 15 15 15 15
#Animals Pregnant 12 13 14 13
Pregnancy Rate (%) 80 87 93 87
Maternal Wastage

#Diaed or killed 0 0 1 0

#Non preqnantl 3 2 0 2

#Aborted 0 0 1. 0
Total Corpora Lutea - 103 ) 114 Q7 90
Corpora Lutea/dam 3.6 8.8 7.3 7.5
Total Implantations 38 83 21 79
Implantations/Danm 7.3 6.4 5.2 6.6
Total Live Fetusas 78 77 59 56

Live Fetuses/Dan 6.5 5.9 4.5 4.7
Total Resorptions! 10 5 20 15
Barly 10 4 20 14
Late i 0 1 0 1
Regorpticns/Danm 0.8 0.4 1.5 1.4
Maan Petal Weight({gm) 29.8 32.3 30.8 28.2
preimplantation Loss(%)? 14.6 27.2 16.5 12.2
Postimplantatioa Loss(%)l 11.4 7.2 . 27.2 29.1
Sex Ratio(% Xale) 63 57 54 45

1 = Data zal~ulazaed by reviewer
a = Data extracted from Study % B7366, Table 3.0.

| BEST AVAILABLE COPY |
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pPossible developmental toxicity was noted in the mid and high
dose groups in the form of reduced mean litter size (although the
reduced number of corpora lutea could reduce the possible litter
size, as seen from the decreased number of implantations),
increased resorptions (not 1rse reliated) and increased
postimplantation loss.

2. Developmental Toxini

No trearment related effects were noted, see Table 7 from the
investigators report attached as an appendix.

D. wmmmmm
a. Maternal Toxicity:

There was a slight decrease in body weight gain in the
mid and high dose groups during the dosing per- ‘gd 6-18), for
the dosing plus post dosing period (gd 6-27) an. .or the entire
gestation period (gd 0-27); however, only the high dose was
statistically significant for the entire period. There was a
slight decrease in food consumption during the treatment period
(gd 6-18) and the post dosing period (gd 19-27) 1in the mid and
high dose groups.

b. Developmental Toxicity:

i. Deaths/Resorptions:

Possible developmental toxicity was noted in the mid and high
dose groups in the form of reduced mean litter size (although the
reduced number of corpora lutea could reduce the possible litter
size, as seen from the decreased number of implantations),
increased resorptions {not dose related) and increased
postimplantation loss.

ii. Altered Growth:

No treatment related observations were noted.

iii. Developmental Anomalies:

No treatment related observations were noted.

iv. Malformations:

No.creatment related observations were noted.



E. Study Deficiencies:

The dosing solutions were not analyzed for homogeneity,
concentration or stability.

F. Core Clasgification: Core Minimum Data,

Maternal Toxicity NOEL 25 mg/kg/day
Maternal Toxicity LOEL = 55 mg/kg/day
Developmental Toxicity NOEL = 25 mg/kg/day
Developmental Toxicity LOEL = 55 mg/kg/day

This study satisfies the 1984 Pesticide Assessment
Guideline requirement (40 CFR 158.340, § 83-3b)

for a
teratology study in rabbits.

010612
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Page is not included in this copy.

Pages ZO through Zi are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration actiont

T

ZS FIFRA registration data.
The document is a duplicate of page(s)

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

- . 010612
January 2, 1990

Teratology Studies on Oryzalin in the Rat and Rabbit - Addition
of Data to Files. CASWELLﬂﬁ’BA- EPA Reqg.#1471-96, -100, 102, -11.

Larry Anderson ﬂ{ (P2 ]/9L/
Toxicology Branch (TS-769) //’ 54{ ! L

Robert Taylor
Product Manager#25

Dr. Adrian Gross, Chief 4&&@§¢}422126;/45/ﬂédﬁ%ﬁzéAflxza

Toxicelogy Branch (TS=769)

Recommendations

The studies reviewed herein are adeauate estimates of the
fetotoxic/teratogenic potential of Oryzalin in the rat and
rabbit.- Findings in the rat study are unremarkable at
dosages <225 mqg/kg/day (highest dosage). A teratogenic
effect is not evident in the rabbit study at desages

< 155 ma/kg/day (hlghest dosage); however, the fetotoxic
no-effect level is concluded to be 25 mg/kg/day due to
adverse effects on reproduction observed in conjunction
with maternal toxicity induced by higher dosages. Sub-
mission of a report on the pilot study in rabbits descriked
herein for review by TOX is requested.

Feview
-

I. Teratology Study with Lilly Compound 67019 (0Oryzalin)
in the Rat (Elanco Products Co., Study No. R-1186,

11/15/76, submitted by Elanco, 10/31/79, Acc. No. 241232).

A, ‘Procedure

One hundred mated Vistar female rats, 252.9 + 2.3 g,
were divided into 4 groups of 25 animals each which
received 0 (vehicle controls), 25, 75, or 225 mg/kg/
day of Oryzalin (Lot X28491, Sodyeco Batch 243,
97.4% pure) by gavage on gestation days 6-15,
inclusively. The dosing vehicle was a 20% acacia
suspension. Dosages were based on body weight at
gestation day 0 which corresponds to observation of
an expelled copulatory plug.

-1

(4]

EPA FORM 1320-6 (REV. 3-76)
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Estimates of food consumption weekly and body weights on gestation
days 0, 7, 14, and 20 were made on 12 dams/dosage group. These
animals were subjected to necropsy at sacrifice on gestation day
20. The number of corpora lutea, number and distribution of
fetuses in the uterus, and number of early and late rescrptions
were recorded. Fetuses were examined for external abnrormalities,
viability, and sex. Approximately 2/3 of the fetuses in each '
lit<er were evaludted viscerally, and the remainder were pro-
cessed for skeletal examinatinn.

Remaining dams in each dosage group were assigned to a delivery
phase. Food intake on gestation days 0, 7, 14, and 21 and body
weight on postcoital days 0, 7, 14, 21, 28, and 35 and on day 21
post partum were determined. Okservations regarding reproductive
performance included: number of live and dead pups at birth,
duration of gestation, number of surviving oups at days 1, 7, 14,
and 21 post partum, pup weights as litters on days 1, 7, and 14
and individuals on day 21 following birth, and puo sexes on day

21 post partum. All pups which died were examined externally, and
the heart was evaluated grossly. All surviving progeny were
subjected to necropsy with particular emphasis on the heart. The
heart was further examined with a dye-infusion technique. Females
A,failing to deliver were evaluated to determine pregnancy.

In this study the litter was used as the independent sampling unit
for statistical analysis.

B. Results
1. Gestation Day 20 Component

a. Maternal Food Intake: Unremarkable

b. Maternal Body Weight: Unremarkable

c. Fertility: Two control, 4 low dose, and 2 high dose

- . animals were not pregnant. One low dose
dam was found dead on gestation day 15
with marked lung congestion; 15 implanta-
tion sites including 1 early resorption
were found in utero.

d. Fetal Viability: Unremarkable

e. Resorptions (Early and Late): Unremarkable

£. Implantation Sites: Unremarkable

g. Corpora Lutea: Unremarkable -
h. Fetal Sex Ratic: Unremarkable . 6
i. Mean Fetal Weight: Unremarkable

j. Fetal Examination: Unremarkable. Findings unrelated

to treatment include inguinal
hernia and hydronephrosis. One
high dose fetus was found to have
encephalocele out of 81 examined.

2. Delivery Ccmpcnent

a. Maternal Food Intake: Unremarkable
b. Maternal Rody Weiqght: Unremarkable



C.

IT.

010612

(3)

c. Fertility: Two control, 3 low dose, 3 nid dose, and
3 high dose animals were not pregnant.
One control dam with dystocia (1 fetus
in cervix, 7 dead fetuses in utero) and
1 high dose female with 11 empty implanta-
tion sites were sacrificed before the end
of the study. A mammary tumor and mammary
tissue hyperplasia were found in 1 mid dose
and 1 high dose dam , respectively.
d. puration of Gestation: Unremarkable
e. Pup Viability: Unremarkable. Nine of 11 pups in 1
control litter and 1 high dose pup died.
£. Pup Survival through 21 Days: Treatment related effects
were not evident, but the
following survival indices
at 21 days (proportion of
newborn pups alive) should
be noted: control, 0.72
(72/100); low dose, 0.%21
(103/113); mid dose, 0.735
(76/108) ; high dose, C.838

(98/111).
g-. Pup Weights: Unremarkable
h. Pup Sex Ratio: Unremarkable
i. Pup Examination: Unremarkable. Findings include
ringtail in 1 litter of 3 controls puss,
hydronephrosis in 2 pups per dosage
group except the low dose, and 1 high
dose male pup with alopecia. No heart
defects were reported.
Conclusions
1. Classification: Core-Minimum Data
a. Although an adequate number of pregnant animals were
used in this study, only 12 dams/dosage group were
selected for evaluation of fetuses prior to term.
2. Under the conditions of this study, it is concluded that th

test material is not fetotoxic/teratogenic in the rat at
225 mg/kg/day (highest level).

Teratology Study with Lilly Compound 67019 (Oryzalin) in the
Rabbit (Elanco Products Co., Study No. B-7366, 9/14/76
submitted by Clance, 10/31/72, Acc. No. 241232)

A. __Progedure | BEST AYAILABLE 20PY "7 0

Sixty virgin Dutch Pelted female rabbits. 2.37 + 0.04 k3.
were art1f1c1ally inseminated with sperm from 4 “males in
the colony. Fifteen females/dosage group were given

0 (vehicle control), 25, 55, or 125 mg/kq/day of Oryzalin

T A ¥vI0AQT CmnAvrAama Dakaln 249 N7 AQ enesram er swmsvrmoem  An
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gestation days 6-18, inclusively. The dosiag vechicle
was a 20% aqueous acacia suspension. Everv third day
dosages were adjusted according to body weight. Fcod
consumption was estimated daily, and body weight was
recorded periodically. All decedents were subjected
to necropsy. Survivors were examined grossly at
sacritfice on gestation day 28. DMNumber of cqrpora
lutea, number and location of fetuses, and number of
resorptions (early and late) were determined. Litters
were weighed, and fetuses were examined for sex,
viability, and external abnormalities. Visceral, with
special emphasis on the heart, and skeletal evaluation
of the fetuses was done. The litter is the sampling
unit for statistical analysis in this study.

Results

Maternal Food Intake: Dose-related decrease in mid dose and
. high dose animals throughrout gestation.
During gestation days 6-18, food intake
by mid dose and high dose animals
approximated 59% and 33%, respectively,
of the control group value.

2. Maternal Body Wéight: Dose-related reduction in mid dose and
high dose animals throughout gestation
as shown by the following mean percent-
age change in weight + S.E.: control,
+5.2 + 1.9; low dose, +6.6 + 1.5; mid
dose, -0.2 #+ 3.1; high docse, -6.1 +
2.9. Gain and loss are designated by
(+} and (-), respectively.

3. Fertility: Three control, 2 low dose, 1 mid dose, and 2

high dose rabbits were not pregnant.

4. Mean Live Litter Size: Control, 6.5 + 0.4 (S.E.); low dose,
5.9 + 0.6; mid dose, 4.5 + 0.6; high -
dose, 4.7 + 0.7. Dead fetuses were
not found, .

5. Resorptions (Early and Late):

Tétal No. Dams Affe~ted
Mean + SE (Early:Late) No. of Dams Pregna:r

Control 0.8 + 0.4 (10:0) 4/12

Low Dose 0.4 + C.1 ( 4:1) 5/12

Mid Dose 1.5 + 0.4 {20:90) 8/13

High Dose 1.4 + 0.4 (14:1) 8/11 .

(3

6. Corpora Lutea: Mean values + S.E. were: contrnl 0.6:

, 8.6 +
low dnse, 8.8 + 0.5; mid dose, 7.5 + 0.7:
high dose, 7.5 + 0.4.
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7. Sex Ratio: The percentage of male offspring decrcased as
follows: control, 63; low dose, 57; mid dose,
54; high dose, 45.

8. Mean Fetal Weight: Unremarkable

9, Fetal Examination: Findings related to treatment and dose
werce not evident. External examination
revealed edema, hemorrhagic areas, pale
skin, varus forepaws, missing tail, and
eventration of intestines as incidental
occurrences. Visceral abnormalities were
restricted ‘to 2 pups in the mid dose
group, 1 with an enlarged heart and 1
with a displaced and misshapened kidney.
Various skeletal anomalies, such as
missing sternebrae, 13 ribs, fused ribs
and fused vertebrae were found to be
incidental findings. It should be noted
that 3 fetuses from a single litter in
“the 55 mg/kg/day group exhibited multiple
defects. ‘

'C. Conclusions
1. -Classification: Core-Guidelines

2. It is concluded that the test compound is not teratogenic in
this study at dosage levels < 125 mg/kg/day (highest dosage);
however, the fet »xic no-effect level is considered to be
25 mg/kg/day with respect to fetotoxicity observed in con-
junction with maternal effects in the 55 ard 125 mg/kg/day
groups.

3. The registrant mentions a pilot study (Elanco Study No.
B-7326) which was done with dosage levels of 25, 75, and 225
mg/kg/day of Orjyzalin. However, since rabbits maintained at
225 mg/kg/day did not maintain normal pregnancy, the dosage
levels used in the subsequent study descrited herein were
selected. The registrant indicates that maternal toxicity
was evident at all dosage levels in the pilot study. It is
requested that a report on the pilot study be submitted to
TOX for review to allow a more definitive estimate of the
fetotoxic/teratogenic potential of Oryzalin in the rabbit.
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primary Review by: Ztuphen <. Dapson, Ph.D.,ﬁtpkwu ’ 9/”93
3enior Pharmacclcgist, Review Section I, TB II/HED (H7509C)

jecondary Review zy: Yiannakis M. Ioannou, Pn.D., D.A.3.T. M Zﬁ7/i3
Secrion Head, Review Sect:ion I, TB II/HED (H75097)

DATA EVALUATION RECORD

STUDY TYPE: Deve.ogmental Toxicity - Teratolegy - Rakbit
Guideline %583-3b)

EPA IDENTIFICATION NO.’'s: WRIT Mo UN0MEJAL
CPA Pesmootlde Jhemical Tode D332%1

Tkl eygy Themizal Mo, S20A

TEST MATERIAL: Oryzalin (puricy of 97.0%, Lot# 95Y47).
SYNONYMS: 3,5-dinitro-}*,MN+-di(a-propyl)sulfanilamide, EL-119,
Compound 67013

TITLE OF REPORT: A Replicated Teratology Study on Oryzalin (EL-
119, compound 67019) by the Oral Foute in
putch Belred Rakbits

SPONSOR: Lilly

PESTING FACILITY: oapartment SL77o, Lilly fesearsn Laborwcries, Tivision of El

Sit.y and Companys Sreenfield, TN 45130
STUDY NUMBER(S): 27231 & B7z9:1

AUTHOR(S): William H. Jordan {Preoject Leader)
DATE REPORT ISSUED: March 31, 1382

CONCLUSIONS: Dutczh 3elted Rabbits from Langshaw Farms raceived
eicther 0, 10, 25, 5%, or 125 mg/kg/day Oryzalin by oral gavage
from gestation aays 5 through 13, inclusive. Minimal maternal
roxicity was observed at the mid and high dose groups as reduced
food consumption during the dosing period and since a previous
study in rabbizs showed toxicity at a similar dose level (Lilly
study B-7366) the mid dose may e considered a maternally toxic
dose. There was no evidence cof developmental toxicity in this
study .
Tt should be noted -hat the pregnancy rates for both the replicate
studies are very .Low; however, when the studies are combined, the
data are marginally acceptable.
Core Classification: Coxe Minimum Data
Materzal Toxicity NOEL = 25 mg/kg/day
Maternal Toxicity LOEL = 55 mg/kg/day

Developmental Toxicity NOEL > 125 mg/kg/day

Developmental Toxicity LOEL 2 125 mg/kg/day
This study satisfies the 1984 Pesticide Assessment Guideline
requirement (40 CPR 158.340, 5 83-3b) for a teratology study in
rabbita and supports thae previous study (MRID Neo.’'s 00052857,
00073552, 00025785 .
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A. Materials and Methods A copy of the "materials and methods*
secrion from the investigators report is appended.

Test Compound: Purity: 97.0% a.li.
Density: not provided
Tescriprzion: not provided
Lot No.: 9SY47
Receipt date: not provided
oOther prevideld information - none
~ontaminants: list in CBI appendix - not provided

vehicle(s): Aqueous acacia, 10% w/v

Test Animal(s): Species: Virgin female rabbits
Strain: Dutch Belted
Source: Langshaw Farms, Augusta, Michigan
Age: not provided :
Body Weight: .2.20 kg - replicate 1: 2.45 kg - replicate 2
any information of males used - none provided

B. Degign
This study was designed to assess the developmental toxicity
potential of Oryzalin when administered by oral gavage on

-

gestation days 6 through 18, inclusive.

Mating Procedure

The investigators employed a modification of the method of
sibson (1966, reference citation provided) where each female was
arcificially inseminated with the semen from a stock colony of
males of the same strain. Following the insemination, each female
veceived 10 U.S.P. units/kg of chorionic gonadotropin (A.P.L.®,
ayerst Laboratories, Inc., New vork). The day considered to be
gestation day C or 1 was not mentioned.

Apnimal Husbandry

Animals were acclimated to the laboratory conditions for a
qninimum of 2 weeks and xept under standard enimal care conditicns.
They received Purina Laboratory Rabbit Chow HFS326® (Ralston-
surina Company, St. Louils, Missouri) and tap water ad libitum.
~he animals received, 2 weeks prior to shipment, a 3 day regimen
5f drinking water ccnteining sulphaquinoxaline as prophylaxis for
zoccidicsis.
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tand

Group Arzangement

The inimals were randomly discributed (metnoc not prov:ided)
o the fsllowing test groups:

Teat Group Dose Level " Number Assigned
(mg/kg/day) B7281 B7291
Control oo le 15 15
Low Dose Lo L 15
Low Mid Dose 25 i 15
High Mid Dose 55 i5 15
High Dose 125 15 15
Rose Administration

All doses were administered in a volume 2f¢ 5 ml/kg of body
weight/day prepared daily during the dosing period. The dosing
solutions were apparently not analyzed for concenrration and
stability. Doses were based on gestation day 6 bcdy weights and
adjusted or gestation day 13. i

Observations -

The animals wdéde checked daily for overt s:igrms of tculizicy.

Dams were sacrificed cn day 28 of gestarion. EBedy weights were
e

Lt

raken on yestation days 0, 5, 13, 12, 24, and . Food
consumption was measured daily.

Exanirations of the dam at sacrifice consizt=d of: A
laparccomy was performed, and the uterus and ovar:es of each
animal was removed. A necropsy was performed on zhe carcass. Each
uterus was opened along the antimescmetrial borZer, and the number
and distrikurion of implancations, live fetuses, znd resorp:ions
were recocrded.

The feruses were examined in the following manrexr: ...Zfetuses
were examined externally for anatomical anomaliszs, and individual
fetal weights were recorded. Prioc zo visceral =2xaminacion, all
fetuses were stored overnight ac amtlent room tzmperature i
iqueous sodium chloride (one percenz. w/v). Follcwing the
viszceral examination [procedure nct described], che carcass was
evisceraced and processed for sxelecal éxaminatiorn by a
modificarion of the Crary techrique (Crary, 136Z, freference
citation provided]).

His-orical control data were nct providaed o allow comparison
with concurrent controls (although chere was some mention of
ranges in tThe report text

Ca
4% ]



Statistical analvsis

The following statistical analysis methods were employed
(from the investigators report): )

For the various satermal. repraduc=.us,
and fetal carameters, Beans ind 3tandard errors sere :alcuiateqa v

.adiTiquai a0@ pnoled Tepl:icates.  Zata from 3022040 IemMaies S,z
i

nnrts) .ere mitied IZom ail lailacationg

For the purpaose of statistical analyses, the litter was used :o the
indepeadent uqlin\( upit (Weil, 1970; Hasemen ard Hogan, 1§75).
Analysis of variance vu.uud to test for "replicate”, "treatment™, and
“replicate by treatment” effects on the following vaciables (Goadnight,
1979): )

1. Percent chaage ia body vn'.gh:'.
- 2. Food consumptioa on gestation days 0-%, 6-18, aad 19-27.

- ‘3.  Percent live fetuses.

b. Fetal weight.

5. Perceat of fetuses with anomalies.

6. Perceat of fetuses with vertebral, rib, or sternal
anomelies. -

There were no significant "replicate” ocr "replicate by treacmest’
effects that precluded analyzing tha dats by pooling over both
replicates. Therefore, the data were pooled and the two ceplicates
analyzed as ocoe stu;dy. Arcsine square root transformations were used o
stabilize varisnces on percent live fetuses, percent of fetuses wita
inomalies. 3nd percest of fetuses with -ib, sternal, or vertebral
inomalies (Gaylor, 1978). Bartlett’'s test for homogensity of variance
<as computed on esch variable at the 0.001 level of probadility fAnderz-.n
and McLean. 1974). Dunnet:'s procedure (1964) was used to nnzl:;ze
sadividual oryzalin dose group differences with the vehicle -ometrai 3T.0

it the 3.05 level aof probability.
14

2
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‘ Compliance

:gned Statement of -u:.. Confidentiality Claims was not

yned Good Laboratories Practices Quality Assurance
-ion srtatement (FDA GLP's) was provided.

A signed Quality Assurance Statement was provided (combined
with above).

A Flagging Criteria Statement was not provided; however, it
is the cgpinion of this reviewer that this study neither meets nor
exceeds ~he applicable criteria.

C. Regults
1. M rn Toxici
Mortality
Mo znimals were reported to have died in either replicate.

‘glinical Observations

. Two animals aborted in the first replicate, one 25 mg/kg/day
animal or gestation day 26 and one 125 mg/kg/day animal on
gestaticn day 15.
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Body Weight

The ‘nvestigators supplied the group mean and indiwvidual
animal data. The following table presents body weight gain data:

Table I: Body Weight Gains (kg)a

Gestation Days:0-6 6-19 19-28 6-28 0-28
Control A1l .08 0.23 0.1% 0.40 0.48
B 0.13 D.13 0.1z~ 0.30 0.43

Com 0.10 w23 0.14 0.37 0.47

LDT A 0.08 n.21 0.14 0.35 0.43
B 0.07 0.%6 0.13 0.29 ~ 0.36

Com 0.08 0.18 0.14 0.32 0.40

LMDT A 0.14 0.24 0.13 0.37 0.51
B 0.67 0..8 0.11 0.29 0.36

Com 0.10 0.22 0.12 0.34 0.44

HMDT A 0.13 0.22 0.14 0.36 0.49
B 0.06 0.19 0.1z2 0.31 0.37

Com 0.09 0.21 0.12 0.33 0.42

#DT A 2.15 - D.22 0.1% 0.39 0.54
° ‘ B  0.92% 0.1 0.13 0.27 0.35

’ - Com 0.11 0.18 0.15 0.33 0.44

1 o« A = PFirst rapllicate; B a Second replicate; Com = combined replicates
a .ggcalculated by reviewer from means. study #°‘s B7231 & B7291, Table 2.0.

There was no indication of an

=
nowever, a previous study in rabbits
gains at 535 mg/xg/day and acove | 1

fecrt on kody weignt gain;
showed reduced bcedy weight
v S=udy B-T7386).

Food Consumption

he group mean and individual animal
resents the food consumption data:

[
o8

The investigato
data. The foll

3 -

b o

= »~
raple o

Qd
o
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Body Weight

Trs invest:igators supplied the grcup mean and individual
animal iata. The following tzable presents tody weight gairn data:

Table I: Body Weight Gains (kg)2

Gestation Days:0-6 6-~19 19-28 6-~-28 0-28
Control Al 3.083 0.24 2.16 0.40 0.8
B .13 0.19 7.11 0.30 0.43
Com 90.10 0.23 0.14 0.37 0.47
LDT A 2.08 0.21 0.14 0.35 0.43
B 9.07 0.1 0.13 0.29 0.36
Cgm 0.08 0.18 0.14 0.32 0.40
LMDT A 9.14 0.24 0.13 0.37 0.51
B 9.07 0.18 J3.11 0.29 0.36
Com 0.10 0.22 0.12 0.34 0.44
HMDT A J.13 0.22 0.14 0.36 0.49
B .06 0.9 0.12 0.31 0.37
Com 0.09 0.21 0.12 0.33 0.42
HDT A 7.15 0.23 J.16 0.39 0.54
B .08 0.14 2.13 0.27 0.35
com 0.11 0.18 0.15 0.33 0.44

1 3 A = PFirst replicate; B = Secqnd replizate; Com = combinaed replicates
LI 3 Calculit.d by reviewer from =means, Study #’s 'B7281 & B7291, Table 2.C,.

Trzre was not indicatien of an effect on body weight gain;
however, a previous study in rabbits showed reduced body weight

-

gains az 55 mg/xg/day and atove {Lilly Study B-7366).
F nsumption

The investigatcrs supplied the grour mean and individual animal
datz. T~he follsowing table presents the food consumption data:

(O]
[
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Table II: Food Consumption Data (unit)a

Gestation Days: 0-5 6-18 19-27
Control Al 148 153 144
B 167 163 152
Com 153 156 146
LDT A 158 156 140
B 172 151 128
Com 167 153 133
LMDT A 171 167 158
B 154 147 139
Com 163 157 149
HMDT - A 173 159 153
B 154 139 138
Com 163 148 145
HDT A 170 154 171
B 164 137 147
Com 167 145 158

i s« A = Pirst replicate; B = Second replicate; Com = combined replicates
a . Data extracted from Study #’s B7281 & B7291, Table 3.0,

There was a slight decrease in focd consumption during che
rrearment peried ‘gd 5-18) in the mid and hich dose groups with a
repound in food <onsumption following the dosing perisd . jd 19-27;
in the high'ﬂo%e Jroup.

Grosgss Pathological Obgervationg

No data cn the dams were provided.

(® )
-3



Table III:

Dosge:

#Anizals Assizned

#Anizals Inseainated

#Anizals Pregzant

Pregnancy Rate (%)

Mataernal Wastage
#Dled

Total

Total

Total

Total

Mean Petal

Preizplantation

Postizaplantacica

#Non praegnant

#Aborted

Corpoera

Corpora Lu

Lutea/dam

Implantati

Implancationaiaa%

Live

Live ?Zetus

Petuses Jlam

Ea:lylv

Lazel

Ressrpticns/Tanm

Sex

1

E

Ratlo (% Male)

Zata
cata

caiculated
exzraczaed

1

teal

onsl
9

egl

Resorptions!

Weight (gm)

Loss(%)!

Losa(%;i A

by
from

3
ion OF rvation
rean ion

Contrecl LDT LMDT
A 15 iz 15
B 15 1z 15
A l3 iz 15
B 15 1z 1
A LD 3 11
B 4 1z 3
A £7 53 73
B 27 73 50
none .3ST
A S 7 3
B 11 4 6
A C 0 . 1
ATl 64 59
B 27 87T - 76
A 7.1 9.2 5.9
B 6.8 7.3 3.4
A 53 42 42
B Z1 g: 35
A .9 5.2 4.8
B £.3 7.3 5.1
A S5 4% 46
B L% 7% 50
A S.5 5.7 3.9
B 4.3 7.2 5.5
A X 4 2
B 2 4 5
A 3 z 2
B 4 4
A L 2 d
B 1 3 1
A C.2 C.2 2.2
B C.3 0.4 3.0
A 235..: 1:.55 27.5%
B 25.:% 12.57 33.07
A _5.°: R 12,8
B Z2.2 1.9 27.5

5.z 3.2 1.2
B > = 1.2 2.0
A 2. 1.9 53,1
B £3.% 7.9 13.4
reviewer
Study ®#°a 3728. & B72931, Table

rva

A I

HMDT
15
15
15

19
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Wwhen the studies are viewed singly or combined, no apparent
rreatment relarad effects weres noted. It is of note that the
pregnancy rates for these studies are very low, the investigators
srared rhat The low number of gravid rabbits was dus to atypically

low ferriliry rares in both replicates. No explaration was
provided. }
Z. Dev m a xi

External Examinationsg

No treatment related effects were noted, see Tzble 5 from the
investigators report attached as an appendix.

Vi eral Examination

No rrearment related effects were noted, see Tzble 5 from the
investigators report attached as an appendix.

keletal Exami ion

No treatment related effects were noted, see Tzables 5 and 6
from the investigators report attached as an appendix.

D. Discu ion/Conclusion
a. Maternal Toxigicv:

very slight maternal toxicity was observed in the mid and
rnigh dose grcoups as reduced food consumption during the dosing
pericd with a rebound in food consumption in the days following
dosing for the high dose only. A previous study in rabbits showed
coxicity at similar dose levels (A Teratology Study on Lilly
Compound 67019 (Oryzalin) in the Rabbit, Lilly Research
Laporatories, Lilly Study B-7366, CSeptember 1978, MRID MNo.'s
00052557, 00073552, 00026785), where there was a slight decrease
in body weight gains in the mid and high dose groups and a slight
decrease in food consumprion. For rhat study the Maternal
moxicity NOEL was 25 mg/kg/day and the Maternal Tox:icity LOEL = 55
mg/kg/day.

(93]
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b. Developmental Toxicity:

i. Deaths/Resorptions:

No trearmen- relatei ctservaticns were noted.
if. Altered Growth:

No treatment related cbservations were noted.
iii. Developmental Anomalies:

No treatment related observaticons were noted.
iv. Malformations:

No treatment related opservations were ndted.

The previously mentioned study (A Teratology Study on Lilly
Compound 67019 iOryzalin) in the Rabbit, Lilly Research
Laboratories, Lilly Study 3-7366, Septemkber 1978, MRID MNo.’'s
00052557, 00073552, .000257283) noted possibkble developmental
toxicity in the mid and 7ign dose groups in the form of reduced
mean litter size, increaged resorptions and increased
postimplantation loss (aithcuyh the reduced number of corpora
lutea might have affected these paranmeters). The Develcpmental
Toxicity NOEL was 25 mg/xg/<ay and tne Developmental Toxicity LOEL
was 55 mg/kg/day.

D. Study Deficiencies:

The pregnancy rates for both the replicate studies are ver
low; however, when the studies are combined, the data are
marginally acceptable.

The dosing solutions were not analyzed for homogeneity,
concentration or stabilizy. :

E. Core Clagsification: Core Minimum Data,

Maternal Toxicity NOEL = 25 mg/kg/day
Maternal Toxicity LOEL = 55 mg/kg/day
Developmental Toxicity NOEL > 125 mg/kg/day
Developmental Toxicity LOEL 2 125 mg/kg/day

This study satisfies the 1984 Pesticide Assessment
Guideline requirement {40 CFR 158.340, § 83-3b) for a
teratology study in rabbits and supports the previous
study (MRID No.’‘s 00052557, 00073552, 00026785).
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MEMORANDUM ~ioe 4 s

TO: Robert Taylor, PM #25
Registration Division (TS-767)

- SUBJECT: Oryzalin; Replicated Rabbit Te. =>*ology Study;

Percutaneous Absorption of 14C- -.=alin in Monkeys;
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OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES

EPA Reg, Nos. 1471-96 and 1471~..2. CASWEL¥\3523 A

Submitted studies are reviewed and commented on as follows:

1. Study: -

A Replicated Teratology Study on Oryzalin (EL-119,
Compound 67019) By the Oral Route in Dutch Belted Rabbiss.
- [Acc. £247229] Studies: B7281 andéd B729. (Replicates).
Date: March 1982, Lab: Lilly Research Laboratories.

Conclusion:

Oryzalin was not teratogenic to Dutch Belted Rabbits when

administered, via gavage, at doses up to and including 125

mg/kg; NOEL = 125 mg/kg.

Method:

- Two replicate studies were performed; each containing

75 virgin female Dutch Belted Rabbits which were randomly

distributed among 5 experimental groups per study (15 rabbits

per group). Animals were acclimated for a 2 week period and

given physical/eye examinations prior to group assignment.
Each female was artificially inseminated followed by an

injection of chorionic gonadotropin. Environmentally controlled
room conditions were: temp -~ 21+3°C; rel. hum. - 45%; 12 hr.

light cycle; 12 air changes/hr. Animals were housed individ-

vally and received rabbit chow/tap water ad libiturm.

102
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Oryzalin, (97% pure) was administered orally via gavage
in doses of 0, 10, 25, 55 and 125 mg/kg/day on gestation days

6-18. Doses were based on gestation day 6 and adjusted on
day 13 body weights.

Observations:

Daily for overt toxic signs
- Body wt. - days 0, 6, 13, 19, 24 and 28
Food Consump. - daily
Gross necropsy - on all animals at day 28 and ail animals
that died prior to terminus. '

Parents:

Uterus and ovaries

° # and distribution of implantations
live fetuses

dead fetuses

# resorptions

e o @

Fetuses:

external anatomical cnomalies
body wt.

skeletal/visceral exam

sea :

Ana’:7siz of Data:

Puta pooled from both replicates.
Results:
Sur+ival - No compound related effects

. Body wt. = No compound related effects
Food Consumption - No campound related effects

1¢3
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Accumulated Datas
Replicate B7281/B7291
Dose {mg/kg) 0 10 25 55 128
#animals 15/15 15/15 15/15 15/15 15/15
#Pregnant 10/4 8/11 11/9 9/10 7/7
#aborted 0/0 0/0 1/0 0/0 1/0
tFertility 66%/27% 53/73 73/60 60/66 46/46

(pooled) (47) (63) (67) (63) (46)
Corpora Lutea 7.1/6.8 9.1/7.9 5.9/8.4 8.0/6.5 7.7/7.9
Implantatiors 5.9/5.3 6.3/7.5 4.8/6.1. 5.2/5.6 3.7/5.3
Live Fetuses
(g/Licter) 94/93.8 21.9/95.56 95.8/89.4 83.8/94 94.5/97.1
(#/Titter) 5.5/4.8 5.7/7.2 4,€/5.6 4.6/5.3 3.5/5.1
Resorptions 6/6.3 8.1/4.2 4.2/10.6 11l€.2/6 5.6/2.9
(s/Litter) : -
$Males/Litter 56.5/64.6 49.6/50 63.1/43.4 55.9/51.5 46.7/58.7"
Fetal Wt. 35/35 34.5/32.5 37.5/34 36.2/37.2 40.6/37.2
Fetuses

Examined 55/19 45/79 46/50 41/53 21/36
3 Fetuses w/ 25/8 19/31 23/12 13/29 10/20
Anomalies
(s/Litter) 44/42 44/41 49/30 44/56 55/57
Exencephaly 0/0 *1/0 0/0 0/0 0/0
(# fetuses)
Cleft Palate 0/0 *1/0 0/0 0/0 0/0
Hypoplastic

kid. 0/0 *1/0 0/0 0/0 0/0
Displaced
kid. 0/0 0/0 0/0 0/1 0/0

Mal formed

Sternebrae 1/0 *1/0 1/0 0/2 1/0
" Vertebrae 0/0 *1/0 1/0 0/1 0/0
Incompl. Closure .of Vertebral ,
centra 0/0 0/0 0/0 0/1 0/¢C
NOTE: *Same fetus (rabbit #6292, 1 of 4 fetuses)
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Administration of oryzalin to rabbits during gestation
days 6-18 did not adversely effect fetal viability, fertility
rates, or prenatal mortality. Skeletal and visceral examinations
did not reveal any treatment related effects. Oryzalin was
not evidenced to be teratogenic to Dutch Belted Rabbits at
doses up to and including .25 mg/kg.

It should be recognized that the fertility rates for
both replicates were extremely low (e.g. 27 to 73%). However,
there was no apparent dose~related trend in these fertility
rates. Because of this, it was apparently necessary to
corbine the results from both stvdies in order to provide
sufficient data on pups, and in -.ct may be the reason for a
second or replicate study (B7291) started 2 weaks after the
first study (B728l). In either event neither study provides
adequate information when viewed as a separate study. However,
when considered collectively, as submitted by the registrant,

the W zed CORE Minimum data and
provicde evidence that Oryzalin is not teratogenic or fetotoxic

to Dutcn Belted Rabbits under the conditions of the study.

2. Study:

Percutaneous Abscrption of 14C—Oryzalin in Monkeys.

(Acc. #247229]. Studies: M-6231 and M-601-  Date: March 1982.
Lab: Lilly Research Laboratories.

Conclusion:

Data presented are inconclusive with respect to absorption
and excretion of dermally applied concentrations of lic-
Oryzalin to the forearm of Rhesus Monkeys.

Method:

Two male and two female Rhesus Monkeys were given I.V.
and percutaneous doses of 14C-Oryzalin in ethanol and the rate
of excretion via urine, blood and feces was measured for 9§
hours after dosing. The same monkeys were used in both
studies (M=-6231 and M-6012). The studies were conducted 2
months apart.

Lab conditions temp = 22+1°c; Rel. humid = 45%; 12 hr.
light/dark cycle. .
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Dose Administration:

a. Dermal - 250 ul of 14C—oryzalin (ca 8.6 u Ci) were
applied to 6 cm?2 area on the shaved ventral forearm (shaved
24 hrs. prior to adminiztration). Solution applied slowly
and evaporated with a hair dryer. After 24 hrs., app.. zation
area was washed and the wash water saved and analyzed. During
the test, monkeys were placed in metabolism chains for the
first 24 hrs., arms restrained for the first 4 hrs., Afts-wards
they were placed in metabolism cages. Sampling: Blood~- 0.5,
l, 2, 4, 6, 24, 48, 72 and 96 hrs. Urine/feces - 6, 24, 48,
-72 and 36 hrs.

b. 1Intravenous - 1 ml ‘ca 9 mg oryzalin/animal or 9 u
Ci/animal) injected into “he saphz2nous vein. Animals placed
in metabolism cages immediately after dosing. Sampling: Blood
- 0.25, 0.5, 1, 2, 4, 6, 24 and 48 hrs. after dosing; urine/feces-
6, 24, 48, 72 and 96 hrs. [Bechman LS 9000 liquid scintillation
spectrometer used for sample analysi-..

Results:

After I.V. administration l4C-oryzalin is apparently
rapidly eliminated from the blood, with approx. 74% excreted
in urine/feces within 96 hrs. The fate of oryzalin via dermal
application is less accurately determined from the data
presented. 14C Oryzalin appears in the blood following
application and attains a steady state for the duration of
monitoring (96 hrs.), but shows no sign of decreasing (OPM/ML).
The statement that "these data indicate that the rate of
excretion was high compared to the rate of absorption®, in
my opinion, cennot be determined from the data (graphs)
oresented. The accum. % excretion (Figure 2) demonstrates
an increase with time, as does the blood level DPM/ML (Figure
1). [Correction to report: Figure 3 does not contain excretion
information for dermal dose, as stated on page 10, "RESULTS"
of subject report.] Without actual data from which these
figures were made it is difficult to determine how much of
the dermal dose was absored. Furthermore, excretion via
urine and feces may not be the only route of elimination, in
which case the determination of % absorbed based upon such

data may not be ccmpletely accurate.
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It would appear that oryzalin is poorly aosorbed via the
forearm of Rhesus Monkeys, however, this can only be verified
with submission of the data upon which the.e figures and
general statements are based.
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