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SUBJECT: Applicatlon for Registration of: Express® Herbicide (EPA Reg S
' No. 352-L¥0) and Petition for Toierances in/on Wheat and B?rxey
(Petition No. TF3540).. Tox. Chen. (os. h‘9o and ESOA Tox.
Proj. No. T-0828). S :
Actions Reguested
1. Review of reports listed in Appendices IT. and III. beiow.

2. Tolerances on wheat and barley grain (0.05 ppm) and strew (C.1 ppm).

Recomméndations and Conclusions

1. Recommendation on the requested tolnrances, raglst*ation and data gaps
" are reserved until a Peer Review of the evidence regarding the onco-
genic potential of Express® has been completed (see point T. below).

2a. Technical grade DPX-L5300 is =lassifiea into Toxicity Tategory III
— for acute inhaiaztion and dermal toxicity and Tategory IV for acute
oral toxicity (see Section I. B. 1. a. telow).

2v. Limitad irritation end sensitization st.idies on the teC"Plu&l grade
materizl (see Sestion I. B. 1. a. beicw) ani availahle data orn the
75% DF formuliat? on (s=e psint 3. Hn;o~) s3uRgest that Express® is
siightly irritating to the eyes and skia {Toxicity Category IV), and

the herbicide is not a skin sensitizer.
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’“The 75’ DF forwulatlon is c19551f1ea into Toxlclty Category TIT1: glth
'respect to acute oral and dermal toxicity. No acute- inha;ation

"‘toxicity study is needed because <0.5% of the granules are less thaa

'7Tox1c effects observea 1n a 90-aay rat ’eeding study 1ntluaed de-’
" creases in food consumption, body weight gain, food eff 1ciency,~and

105 um in" diameter, and the formuiation-is not respirabie. The .
formuiation is a moderate eye irritant (Toxicx*y Category III) and

:causes no skin 1rr1tation or skin sensitlzation.

i‘absolute weights for the heart, hraln llvpr, and. kloneys. Relatlve

organ weights for the heart, lenr, kloneys, testns, and spleen were

increased because of the decreased boqy weights observnq.' Serum

Ja.

\Q

. glucose, globulin, and cholesterol concentrations wére also aeureaseu,‘

but tnere were no treatment-ralated histopatho;ogical effects., The
LOEL is 1750 ppm (highest dose testeo), and the ﬂOEL Ais 100 ppm.

~t‘The NOEL is probably >2500 ppm - (hlghest dose testeq) 1n dogs based on

resultu from a 90—uay feeding study.

A NOEL was estab;ishea at ‘25 ppm (0.525 mg/ks/uay), and the LEL was :
250 ppm in a one-year dog stuiy based on elevated blood levels of bili-
"rubin and aspartate amlnotransferase (AST), increased urinary volume

and decreased body weight gain in maies, and elevated bilirubin, AST
creatinine and globulin levels along with decreased body w=1ght galn
in femajes. The highest dose tested was 1500 ppm.

Based on reduced body weight and body wnlght galn in treated male and
female rats, a NOEL was established in the chronlu feeolng study at

25 pm (1.25 mg/kg/day). There was also a statistically significantly
-increased incidence of mammary gland adenocarcinomas observed in o

treated female rats. mﬁe highest dose testeu was 1250 ppm.

‘Based on the increased inciaence of seminiferous degeneration and

oligospermia in mice from a suppiementary long-term feeding stuiy, the
suggested NOEL was 20 pmm (3 mg/kg/day), and the LEL was . 200 pm (30
mg/kg/day). Under the limited conditions of the study, Express® was
not'oncogenic (see Section II. C. 2. below)," o

%atprﬁal tox1c1ty in & rat teratology study at 125 mg/kg and higher
ineluded d-body weight gain ana food consumption, increased
71v=r—_o—de S 6ht ratios, and ex:zess salivation in some anirmals.
Tetuses from dams given toxic doses o° 500 or 125 mg/¥z had reduced
body weights. Increased resorptions, ’a“al ieaths, ani incomplet
DaS’flC&t‘Oﬂ were observed at ‘the 500 mg/tg dose (highest dose tasted).
These results indicate that the NDEL ©o: *P+=rnal and develiopmental

Ay

toxicity was 20 mg/xg/day, ani the L2ZL iz 125 mg/kg/day.

A deveiopmental toxicity study in rat®its indicated that the WOEL for
raternal toxicity was 20 mg/ug/day has 3 statistically signifi-
cantly decreased feed consumr-ion ard In:reazed iacidence of absortions.

The LEL for maternal toxicity was 83 ~.-'vr’a3y (highest dose tested).
The LEL for fetail effects (r=duced ?e':; w»1-%t) was also 80 mgl/kg/day,
and the NOEL is 20 mg/%g/day. Thers - > fetal malformations or
variations associated with a:iministrz-! T onhe t st substance in

pregnant rabbits.

BEST AVAILABLE COPY
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10. 'In a two—generation rep*oduction study. no effeﬂ sﬁﬁErevseen on -
’ertillty, gestation, or lactation at dietary leveis as high as 1000
ppm (highest dose testea) Effects associated: with: Express® included
reduced group mean body weight for the.adult females and  offspring and

reduced’ spleen weight in the second litter of the final generation:
The NOEL was establignea at 95 npm, and. the LEL ‘was 250 ppm.

1la. do mJtagenlc acuiv1ty was obsevved in Chinese Hamster Ovary CGILS in
vltro, no cytogenetic effects were seen in bone marrcw cells from
treated rats; no induc¢tion of micronucle1 were found in normochra-
matocytas from treated mice; and no unscneduled DNA sysnthe51s was

1naucea 1n prlnarj hepatocytes from trea*ed rats.

11b. A reverse mutat1on assay in Salmonella typhimurium is unacceptacle
because *he report was not complete (miss1ng page)

12a. Orally“administered Expvessg is readily absorbed by male and femaie
rats. The excretion half-life (time required for excretion of half
“of the dose) for a low dose was 26 to 33 hours. At high single doses
the excretion half-life for male rats was 51 to 54, hours, and that
' value for female rats was 69 to 96 hours. The maJor route of excrn-”
tion in rats was the u71ne.

12b. Tissue levels of Express® and its metabolites increased with dose,
but there was no concentvation oP vaaloaetlvitj in any particular
organ or tlssue.

12c. ¥ajor ‘metabolites in the urine and feces 1neluaed metsulfuron methyl,
saccharln, and O-demethyl triazine amine. "There was no evidence of
glucuronide of suifate conjugation.

13a. DPX-L5296 (h-methokjév A-dimethyl-1,3,5-triazin-2-amine) is a mo de
rateiy persistent soil rcetabolite and a possible minor rat metabo it
of prress® .

13b. Its acute oral- JD50 fo' male and female rats is th mg/kg, and its
‘dermal LDgg is greater than 2000 mg/kg in rats (highest dose testei).
‘The metabolite did not cause skin i-ritation in male rabhits, and it
caused siight eye irritation (con*uncu1van reactions) that reversed
in 3 days in rabbits. No delayed dermal sensitization rea"tlons ware
chbserved in guinea pigs treated with DP¥- 5296

T or

13¢. In 2 foir-week oral toxicity study, an LEL was established at L0
mg/¥g/day, and the effects associated with the test substance incliuded
requced body weight and weight gain, decreased blood glucose levels,
and reduzed platelet counts. These effects were 1150 observed in
raies and females given the highest dose “ested (200 mg/kg/day). In
adidition, the high dose group femli=s exhibited decreased splesn-to-
hody weight rztios and iacreased white bhiood cell counts. High dese
group males and Temales also had decreasei rotassium, increased SG2T,
and an increased incidence of myccardiial degeneration (often associa-
ted with fibrosis) in the ventricuiar apex. The 200 mg/kg dose group
males alisy had -lpvateq total s2rum protein., Based on these results,
the suggested NOZL is 3 ng/kg/dav.

"
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S 13d. DPX—I5290 did not increase the frequoncy of reverse mutatlons w1th or  : e
without metabolic activation in Salmonella typhimurium or cause. e '

. .structural or numerlcal cnromosome ab=rrat10ns m huma:l lympho.,ytes i}
< in. v1t.o.f o - ; - .

- 14. Usmg a NOEL of 25 ppm (O 625 mg/kg/day) estabhsned in'a one—year
. do study and a Safety Factor of 100, a Reference Dose {RfD) of 0.006 .

_ kg/day is denved Thls value has not been verfled by the ADI
'Commlt.ee. o ; . S ool :

Al ueneral Informaulon _' 4 o

DX L5300 (chemical name: bangoic acid 2—[[5[V—4—metnoxy—6-metnyl— 3,
5—tr-a.z1n-2-y1)—ﬂ—methylamno]ca.rbo'l Jl]am.no ~sulfonyl]-, methyl ester)
is proposed as a herbicide for use on wheat and barley. It is to be .

formilated for that purpose as a dry flowable (75% active mgredlent)
Tne 1nert mgred1ents have been cleared for food use.

The fomulaulon, which.is called Ebcpress@-’ Herblclde, is to be apphed at
rates of 1/6 to 1/3 oz. active ingredient per acre according to the

: . label, and the apphcatlon is to be made between the 2-leaf and booh

, stages of winter or spring wheat and spring barley. The herbicide is“to
be mixed with water, and the mixture is to be sprayed by a1r (1 gal/A) or
ground equwpment (5’ gal. /A) in the spring. -

Th= proposed tolerances are O. 05 ppm 1n/on wheat and barley graln and. O 1
PP in/on wheat and ‘barley straw.

According to a memorandum from thc Res:de Chemstry Branch (Wortnmgton,
October 18, 1985), DPX-I5300 is the major residue, and there are adeguate
‘data to indicate that residues will not exceed +he proposed temporary
tolerances which are the same as the perranent tolerances under conside-
ration herein. Meat, milk,poultry, and egg tolerances were not reguested
because of a restr1ct10n 1mposed agalnst feeding treated crops or forage
to livestock. ,

B. Summary of Praviocusly Submitted Data

Appendix I. below contains Toxicology "O"’e—ulx ers" for all the ’roxlr'ltj
studiss distugsed in this section.

1. Techniczl grade DPX 15300
a. Acute toxicity

The results of ~acute toxicity studies on “echnical DPK L5300 ares summa-
rized as follows:

()



Rote of T o Moxicity
..administration - Species Sex . “”‘125;) "j.,Category
: “ofai"‘;}}?: . Rat © Botn 5, 000 mg/kg oW
fnhalation . Rét"’i»’v*aoth . 7 ng/L* R O
» fb-Derﬁlalr = Rabblt BOtr{ %, ooo mg/l.g g -

*Four hour exposure.

There were 1nd1cat10ns ‘of mild eye 1"r1tat10n in tne washed and unwashed
eyes of two rabbits after instillation of 10 mg technical grade DPX-L5300.
Redness with vessels injected above normal was observed in both rabblts
at the 1 and 4 hour observatlon periods. . -

,Technlcal grade DPX—LSBOO is not a. dermal sensfmzer.1 ‘,
b, Subchronic. toxlclty '

In a three—month feedlng study, groups of rats were glven dlets contal-
ning O, 100, 1750, or 5000 ppm DPX 15300. The 100 ppm dietary level had
no effect (NOEL) The two higher levels caused significant dose-related
decreases in food consumption, body weight gain, and lower food eff1c1enqy.
" There were also significant decreases in absolute weights for. the heart,
brain, liver, and kidneys at the two highest dietary 1levels. Relative:
organ we;ghts for the heart, liver, kidneys, testes, and spleen were -
 increased significantly because of the decreased body weights observed.
‘Serum glucose, globulin, and cholesterol concentrations were also decrea-

. sed in the mid and high dose groups, but there were no treatment-related

histopathological effects. These effects were described by the investi-
gators as 1nd1cat10ns of cachexia. The LOEL is 1750 ppm. :

In another 90O—day feedlng study, DPX-L53%00 was. g1von to dogs in their
diet at levels of O, 50, 500, or 2500 ppm. The highest dose tested
caused no clearly treatment related effects. These results suggest a
NOEL >2500 ppm in dogs. . o

¢c. Reproductive effects

As part of the subchronic feeding study in r=*s, a one-generation repro—
duction experiment was conducted. Six male wid 5 female rats from each
group were mated to produce the litters. Decreased pup viability and pup
seignts ware observed in the 5000 ppam dose g"ouo These results were
consistent with the decreased body weights and g ﬂerally poor condition
of the dams given the highest dose level in fne subchronic experiment.
tlowever, no furtner conclusions can be drawn from the reproduction expe-
riment since there were only 3 to 6 dams witn liiters available for
analysis and the experiment was carried out for only one generation.

(AR
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Cd. Developmental tox1c1ty

- Doses of O, 20 125, or: 5OO mg DPX-—LS')'OO per e body welght were admim.-f
 stered to groups of pregnant rats.on gestation days 6 through 16. The -
‘mid and high doses were found to cause maternal toxicity {decreased
~mzternal body. weight gain and food consumption,  increased liver-to-body
weight ratios at the highest dose and excess sallvatlon) - Fetuses from.
dams glven the two highest doses also had reduced body weights. The = R
" highesi dose caused resorptions, fetal deaths, and incomplete os31flcat10n.
These results 1nd1cated that the NOEL's and IOEL'S for maternal ard
developmental toxicit ty are dso 20 and 125 mg/kg/day, respectlvely

e. : r’tutagenlclty

No 1ncrease in the frequency of reverse nrufatlons was observed in Salmo— ,
nella typhimirium strains TA1535, TA97, TA98, and TA100 when exposed %O
levels as high as 500 u.g/ plate- w1thout metabolic activation or as much as-
2000 ug/plate with metabolic activation. However, it should be noted
that page 4 of the original report is missing, and there were no toxlclty
data presented to indicate that a sufficient dose "a.nge was tested.. The
study is consudered unaccep*able because the report is incomplete. - B

No~ mu.fagenlc activity was observed in Chlnose LIams1'er Ovary cells exposed
in vitro to concen L.ratlons of 0. 5 to 5.0 mM UPX—LSBOO—ZO with and w1thout
‘actlvatlon.

Single oral doses of 50 500, or SOOO ng DPX—LS")’OO per xg body welgh* had
no effect on the incidence of chromosomal aberrations or mltotlc index of
bone marrow cells in male and female rats

A sengle oral dose of 5000 mg DPX~L53%00 per xg body «’Plght was shown to
be cytotoxic (reduced polychromatlr-/normocnromatlr- erythrocyte ratio) in
mice. However;, that dose did not increase the incidence of polychromatlc
'ery"m‘ocytes with microsuclei in treated mice. .

Under the conditions of an in vitro unscheduled DHA sysnth°s1s assay,
DPX-~15300 did not induce UDS in rat prlm.ary nepa*ocytes at concentrations
of 0 to 25CO uM. ’ ‘

2. Toxicity data on Express® Herbicide (75% a. i.)

dcate toxicity results are summerized as foliows:
Route of ' . Dgg or 'Toxicity
ainministration Species Sex Weo____ Category
Oral Rat Female 5,700 mg/kg v .. -
Male 4,800 mafxg ITL
Dermal Rabbit Both >2,300 mg/keg 111

In tne listing of toxicity studies pro."u—’i sitn g p"‘ﬂvious submission,
tne Registrant stated thah an acute innalation “oxicity study with the 0
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' formulation was not conduoted because <0 5% of the water—d1spers1ble=f7
: granules in the formulatlon are smaller than 105 um. - ,

" Most of tne deaths observed in thD acute oral toxlclty s+udy occurred 2
to 3 days after treatment, and some were noted as'long as 9 days after
dosing. Gross lesions ooserved at necropsy were. not organ-specific.
Signs of toxicity noted durlng post-dosing observation included staining
of the face and pe.Lneum, cqromodacryorrhea, and body welgnt loss. '\f -

An eye 1rr1tat10n study indicated that mean 1rr1tatlon scores for unwashed
eyes 24, 48, and T2 hours after treatment were 14, 6, and 6, respeetlvely
At 4 and 7 days after instillation the mean scores were 4 and 0. "The
results were sufficient to classify Express® Herbicide® 1nto Tox101+y

: Cateoory III for eye 1rr1tat10n N ‘ :

' The Primary Irrltatlon Score for dermal 1rr1tat10n was 0 whlch places the
formulatlon into Toxicity Category IV S o .

No dermal sen31t1zat10n‘was observed in épineaIpige:;i
o ’) | V ,. Dlscu881on 3

A;‘ New Toxlcology Data on Express® derb1r1d=

11 One—Jear feedlng study - dogs .

Groups of 5 male and 5 female beagle dogs were glven diets contalnlng o,
25, 250, or 1500 ppm DPX-L5300 for eone year. Effects associated with
DPX—LSBOO treatment included elevated blood levels of bilirubin and

aspiartate aminotransferase (AST), increased urinary volume and decreased
body weight gain in males. Treated females exhibited elevated bilirubin,
AST, creatinine and globulin levels along with decreased body weight
gain. A no-observed-effect level was established for these effecus at 25
ppa, and the LEL was 250 ppo.

2. Chronic feeding/oncogenicity study - rats

Groups of 72 male and T2 female Sprague-Dawlsay rats were given diets
containing O, 25, 250, or 1,250 ppm DPX~-L33CO for up to 24 months.

Effects attributed to the test substance included decreased body weight
and increased incidences of masses located on the shoulder, side, and
under body regions in high dose group femalz rats. The masses were
associated with the statistically significarsly increased incidence of
maminary gland adenocarcinomas observed in th2 high dose group females (see
Section II. C. below). There was no signilizant effect on survival in
treated animals. ‘ '

By the end of the study, tre mid and high dos2 group weight gains for
males were 10.8 and 36.4% less than that for =ne control group. In
female rats the mid dose group had a body «:.-n% gain that was 26.6% less
than that for tne control group at the end 7 =-i: 3™ady, and the high
dose group's weight gain was 53.86% less tiv wnrols.
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Organ welghts in treated anlmals reflected the observed deereases in hody '

‘weight (i. e., significant increases ‘in the majority of relative organ
weighta in the male and female rats at the 1,250 ppm dose level and -
female rats at the 250 ppm doce level along w1th statlstlcally s1gn1f1—
: cantly decreased absolute organ nelghts). i ,

“In male rats: given the high dose level the 1n01dence “of polyarterltls in.
the pancreas, decreased’ secretion in semlnal ve51cles, lymphoid depletion
"in the spleen, and mineralization of the aorta and stomach were statisti-
- cally 81gn1flcant1y increased above control group incidences. The latter

“4wo lesions were associated with an increase in severity of glameruloneph—,

ropathy in the high dose group males. The 1n01dence of dilatation of the
renal pelvis, dilatation of the uterine horns, and ret1nal degeneratlon
was statlstlralLv 31gn1f1cantly 1ncreased in females glve1 the hlghest
dose 1°ve1. , . : ;

" Based on the reduced body welghts 1n treated male and female rats, a
“NOEL was established in the study at 25 ppm \1 25 mg/kg/day)

3, Oncogen1c1ty study - mlce o

In a supplementary study, d1ets contalnlng 0, 20 200 or 1500 ppm Express
were given to male and female Charles Rlver Crl CD~1(ICR) BR strain mice
for 18 months. . ‘ .

By “the end of the studj the nlghest dose tested caused mlnlmal effects on
body weight (6 and 5% less than control group mears for males:and females,
respectively) and body weight gain (24% and 20% less than controls for
‘nales and females, respect 1vely) were observed. At i3 weeks, there wes

" approximately a 10% decrease in body weight gain for the high dose group
males, and female mice in that group galned the same amount of weight as
the control group females. =

" -Although mortallty was not statlstlcally 51gn1f1cant1y increased at the

highest dose in male mice, it was 65% in the 1500 pmn dose group compared
to 51% in tre control group. The incidence of amyloidosis was statisti-
cally significantly increased in male and female mice at the highest dose
level (p < 0.01; Fisher's Exact Test), and the incidence of bilateral
seminiferous degenerau1on (atrophy) and oligospermia was statistically
significantly increased in 200 and 1500 ppm group males. Amyloidosis was

also increassed in females from the 1500-_Lpm dose group. . Thyroid inflamma—-

tion was statistically significantly increased in both sexes at the
highsst dose.

Zased on the increased incidance of bilateral semlnlferous degeneration
and ollgpepermla in mid dose groap male mlce the s sted NOEL was 20
ppn (3 mg/kz/day), and the LEL was 200 ppm 30 mE/‘gﬁée However, the
minimal body weight reductions and absence of conpound—related lesions in

female mice suggests that a dose range aaequate for assesswent, of oncogenic

potential of the test substance may not have been tested.

Under the limited conditions of the study, Exprass wds not oncogenic.

o
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'4 Developme')tal toxic 1ty- - rab"uts f'

' JI‘OU.pS of 22 pregnant ‘Iew Zealand 'Whl*e rabb1+s were gl'fen da11y doses of
0, 5, 20 ‘or 80 mg DPX—..S}OO by gavage on gestatlon dajs T through 19

aBased on s+at1st1¢~a.11y mgnlflr'antly ‘decreased feed consumptlon a_nd :

‘increased incidence of abortions at the highest dose, the lowest-effect _ S

level for maternal toxicity was 80 mg/kg/day. 'The no-observed-effect

“level (NOEL) was 20 mg/xg/day. The IZL for fetal effects {10% reduction -

—in fetal weight without statistical s1gn1f1r'ance) was also 80 mg/kg/day,

and the NOEL is 20 mg/kg/ ay. There were no fetal maiformations or. -

. variations assoc1ated mth admlnlst*atlon of the test substanre in pregnant
‘_I'abblta-. : . : . . .

’\5_, Reproduc tion study - rats

o In a two—generatlon reproductlon study, male and female rats were given
diets containing 0, 25, 250, or 1000 ppm- DPX=I5300: There was no effect
~on .fertility, gestatlon, or lactation, and effects associated with the
test substance included reduced group mean body weight for the adult
females and for offsprmg, reduced spleen weight in the second litter of
the final generation in the study.. T"1e NOEL was establlshed at 25 ppm,
and- +n= LEL was 250 ppam.

It should be noted that microscopic examinations of the reproductlve

organs of adult rats was limited to 10 adults of each sex in each group for
the Fy generation only, but r~ssults from subchronic and chronic feeding
studies and the absence of effects on reproductive performance 1nd10ate that
tnis deflr'len\,y is not sufflclent to warrent Vlasmflcatlon of the st'uiy

as supplementary. : : .

6. -letabollsm studies - rats

A series of limited experlments suggested thas orally admlnlstered
DPX-L53() is readily absorbed by male and female rats. 'The. execretion
“half-life (time required for excretion of hal? of the dose) for a low dose
(20 mg/kg) was 26 to 33 hours. Half-life values were similar in male and
female rats and in rats given repeated daily doses (100 ppa for 21 days
followed by a single 20 mg/kg dose on day 22). At high single doses

{1700 o 2000 mg/kg) the excretion half-life for male rats was 51 to 54
hours, ‘and that value for female rats was 69 %o 96 hours..

. The major route of excreiion in rats was the yrins. Urine samples
collacted over a 168-hour period following a single 1700 mz/kg dose
contained two to four times zore of tne administered radiozctivity than
the feces. ,

Tissue levels of DPX-L5300 and its mehabolites increased with dose, tus
there was ro concentration of radiosctivity in any particular organ or
s

nissue.

Fajor metabolites in tne urine and feces incliidd mefsulfuron metnyl,
saccharin, and O-demetnyl triazine azine. Thare was no svidence of
2luzuronide of sulfate eo'wgugaflon , U
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Results from the 31ngle 1ow dose 1nd1cated that approx1mate1y 3‘ to 40%
of the recovered radloact1V1ty in urine and feces samples collected
during the 96 hours following dosing was associated with saccharin and
approximately 15 to 20% was associated with metsulfuron metnyl.- Forty to
'50% of the radlolabel recovered in excreta was anldentlfled.;,

The O—demethyl trlaz1ne amine was 1dentlfled in the excreta of rats g1V°n, 1;’

the high dose, and it represented 40% of the recovered radioactivity in
feces and urine from males and approximately 15% in female rats. DlNetsul-
furon methyl. accounted for approximately 20% of the radioactivity reco-
vered during the 168 hours after the high dose in male and female rats. -
- Approximately 25% of the radiocactivity in excreta of males uﬂd 40% of '
that in females was not 1dent1f1ed. :

"B. New Tox1cology Data on DPXPL5296

DPX4IJ296 is described - by “the Reglstrant (“uPont) as a moderately pers1stent )

soil metabolite of Express®. -Its chemical néme is 4—methoxy—N 6-dimethyl-

1,3,5-*riazin-2-amine, and it has been identified as one of the. pOSS1b1e o

minor metabolltes 1n rats (se Ser 1rn II. A. 6. above)
1. Acute tox1c1‘y

The acate oral LDgg for both sexes was 410 mg/kg with 95% confidence -
limits of 366 to 455 mg/kg. The calculated LD5g for males alone was. .
reported to be 3¢ mg/kg with-95% confidence limits of 336 to 452 ma/kg,
and -those values for females were reported to be 427 and 3C6 to 548 ;
mg/kg, respectively. Signs of toxicity included lethargy, decreased
motor activity, hunched posture, ataxia, irregular breathing, colorad
occular discharges, stained snout, .and closed syes. Survivors recovered
from tnesD signs during the first 4 days after doelng : .

The results of an acute dermal toxicity study 1nd1rated that the dermal
LDsp is greater than 2000 mg/kg in rats. No toxicity was cbserved in the
treated animals, and 2000 mg/kg was the highest dose testee.

JPX—L5296 did not cause skin irritation in male rabblts. Tpe metabollte
caused slight eye irritation (conjunctival reackions) that reversed in 3
days in rabbits. : 8

o delayed dermal sens1tlzatlon reactlons wers ob ved in guinea pigs
treated with DPX-15296 in a Maximization test.

2. Subcnronic toxicity - rats

In a four—wesk study, groups of male and fewale rats were given daily
doses of O, 8, 40, or 200 mg DPX-L5300 pe" Kg body weight by gavag The
LEL was OSuaD11sned at 40 mgfkg/day, and th: effects associated with the
test substance included reduced body weignt and weight gain, decreased
bloed glucose levels, and reduced platelet counts. These effects were
also observed in males and females given tn2 nignest dose tested. 1In
addition, the high dose group females exhibit=i decreased syleen-to-body
weignt ratios and increased white blood c=2ll «eunts. High dose group
males and females also had decreased potazssiiz, inzr2ased SGPT, and an

i ’
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' 1ncreased 1n01dence of myocardlal degeneratlon (often aSSOC1ated w1th
,flbr081s) in the ventricular apex. The 200 mg/kg dose group males also
- "had elevated total serum pPOteln-; Based on these results, the suggested

- NOEL is 8 mg/kg/day - . ;

,j; Mutaggn1c1ty

DPX~L5290 d1d nok 1ncrease the frequency of reverse mu?atlons w1th or o
without metabolic activation in Salmonella jzphlmurlum at concentratlons T
up to 5000 ug/plate (a tox1c dose-Tevel). = ,

, There wers no structural or numerical - chromosome aberratlons induced by
DPX-L5296 in hmman 1ymphocytes in vitro at concentratlons up ‘to toxic -
levels (100 ug/nl ,

_C; Oncogsnln Potentlal of Express®

The following information is to be  suibmi bted to' the Peer Review Cdmmittee‘/
. for an assessment of the welght—of;the—eV1dence and clas51f1catlon of
Express' oncogenic. potent1a1 - - o

1. Chronlc feed1ng~study in Spregﬂe—Dawley rafs N

a. Tumor results

As mentioned in Section II.'A.-aboVe; DPX-L5300 was associated with a
statistically significant increase in the incidence of malignant mammary

gland tumors in female rats given diets containing O, 25, 250, or 1250
‘ppm for 24 months. Mammary fumor results are summarized as follows:

Dose level (ppm)
5 250

Observation 0 11250
Mammary zland (mmber examined) t 60 60 5T 61
adenoma, 2 2 2 3
adenocarcinona ; 9 9 13 26 **
fibroadenom 16 12 12 : 8
Total with mammary tumors 1+ 24 7 20 34
Animals with tumor (any type) 58 56 52 . 57

T Excluding animals sacrificed at 12 monkns. .
t+ Animals having one or more of the types of tumwor mentic-ed (animais
are not coun*ed more than once).

The time to observation of masses (median days on test) assonlated with
- mammary tumors was as follows:



e i;‘  .{a1_ 006333

ose lévél_gppm)“

Location 0. T 25 20 T 1250 .

' Shoulders . 614 . 502 . 552 474
_++  Bides ‘404 551 502 530

Under body . - 5}0 R 558 - 502 ' 502

U The first mammary gland adenocar01noma was mlvroscoplcally dlagnosed

in a control group female examined at the 12-month interim sacrifice.
The first of these tumors observed in the low, mid and high dose groups
were diagnosed on days 574, 514, and 431, respectlvelj The respective .
median times to diagnosis of these tumors in the control, low, mid, and
high dose groups were 542 623, 592, and 578 daya.

b. Tox1c1ty

~ There wag.no 31gn1f1ranf effect on- surv1val of traated anlmals in the
study. - .

After 13 weeks of the study tne hl%h dose group male and fpmale rats :
showed decreased body weight gain (approximately 21 and 34%, respectively).
By the end of the study, the 250 and 1250 ppm dose group weight gains for
males were 10.8 and 36.4% less than that for the control group. In
female rats the 250 ppm dose group had a body weight gain that was 26.6%
less than that fbr the .control group at the end of the study, and the
hlgh dose group's weizht gain was 53. 8% less than controls.

- In male rats given the 1250 ppn 1°ve1 the. incidence of polyaruerltls in
the pancreas, decreased secrstion in sem1nal vesicles, lymphoid depletion-
in the spleen, and mineralization of the aorta and stomach were statisti-
cally significantly increased above control group inciderces. The latter
two lesions were associated with an increase in severlJy of glomeruloneph—
ropathy in the high dose group males. Ths incidence of dilatation of the
renal pelvis, dilatation of the uterine horns, and retinal degeneration
wWas statistically significantly increased in fEmales glven the 1250 ppm
dose level.

c. Historical control information

In a suualemenﬁ-to the repor:t on the rat unr)nir/oncoronici‘y s‘udy; the
incidence of mammary gland tumors was compar=d #ith historical rontrol
data as follows: .

The malignant turor incidence in the concurcant control and
in the 29 and 250 ppm treatuent groups «<r2 within the range
of aistorical control da® -a for tdaskell Lacoraiory (1.5 to
23.4% with a mean of 12.¢%; these data s wrmarize results from
10 2-year feeding shudies reported behw::t 130 2nd 1326).

The reported incidences. of mammary gland al--ocarzinozas in the control,
low, mid, asi nizh dese grours ol the rat I 1.1y shudy were 13, 15,
22.3, and 42.6%, respectively.

e g e

O R P
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iore detalled hlStOFlual control da*a have been "e uesfed
2. Onco~enx01‘y stuuy in. Crl op- (IPn straln m1we '

'lee .S Ponfalﬂlng O 20, 200 or 1500 pom ZXUress were g ven to wele and
,feaalp Cnarles Rlvar Crl uD—](ICR) Br °fra1ﬂ mloo for 13 monuns. v D e

At 13 'eoxs, thare was approx1maue1y a 10w decrease in DOdj w81gnt ga11'
- for ihe high dose group males, and %he female mice in that group gained
‘the same amount of we:i ‘1t as the control group: By the end of the study
the hlgnost dose test-. was associated with minimal effects on tody .
#eight (6 and 5% less than control group means for males and females, .
respectively) and body weight ga.n 24% and 20% 1ess than controls for
malnb and females, respeculveljl were ooberved. a ' T .

: Alfhough mortalxty was not stat1stlcally 51gn1f1 anuly inc roased at the
nighest dose in male mice, it was 65% in the 1500 ppam dose group compared
_to 51% in the ront"ol group. - The incidence of amy101d061s was statisti~
cally 51gnLLlcant1y 1ncreased in male and female mice at the highest dose
level (o < 0.01; Pisher's Exack Test), and she 1ﬂg1denCP of bilateral
seminiferous doggqeratlon (atroghy) and oligospermia was ‘statistically
'significantly increased in 200 and 1500 ppm group irales. Amylcidosis was
also increased in females from the 1500 ppo dose group. Thyroid 1ﬂ‘1amma-
tion was sta+1s+1cally significantly 1ncreased in bo+n sexes a*,tne o
highss® dose. g , ,

Based On the increased incidence of bilétefal s=ﬁinifefous degeneration
and oligospermia in mid dose group male mic2, the suggested NOZL wes 20
ppn (3 ng/{g/day), and *the LZL was 200 ppa {30 mo/{:§6 :

Bod/ weignt results, zortalify late in %he a‘ui "9ﬂd the inci depce of
age-related effects suggested +tnat adeaaaﬁe dosn levels for assessment of
the oncogenic potential of Express® in malz mice were usad. Howsver,
results from female mice in the highest dosed graup aaéoos* tnet an
adejuate dose range was not tested. :

3

Under the conditions of tne study, Express was not oncoganic.

3. Mutagenicity -

gxpr=2ss is not-mutagenic in Chinsse Hamster Cvasy cells in vitro, and it
did not induce chromosomal aberrations in rat tone zarrow cells in vivo.
-Oytotoxic Joses of %ne nerbicide did not if:uca nl*roruCIOL in zice.
Zxprass also failad to induce Unscheduled L2 rnasis in primary rat
nepatocybes in vitro. ‘

=xpress® 13 struchtarzlly similar Yo odher "3"0131135 incluiing Lcndex,
Harmony, and 2eacon. The firss 12213 ~2re nob found To te

oncogenis in rats or aize, and o2 fhird nus t2en associzted with an
insraasad iience of : nizroscoplt 2xazinaticns
have no% ' '

]

J



D, Data Gaps

o ’As mentlor-ed‘ in seculon I. 5 1. 2. above, nege 4 oi' tne orlgmal report

on a miagenicity study with Salronella typhimirium is missing, and .there

" Were 0o toxicity data presented %o indicate that a sufficient dose range
was. testei. The missing page is needed. td‘complete an assesszent of .the

s‘ud_/ and its .esal"*. _ ‘ s = L o e ;

Addltlonal d°‘:a1.1°d hi stor;cal r‘on«,rol data for tns rat arc needed for .
the a2ssessment of the significance of the mammary gland tumors observed.’

. Those data should contain individual animal results and summaries -showing

. the 1ncidences of each type of mammary. tumor (adenoma, adenocarcmom,
- and fmroe.rle'xor:a) as well as the time of diagnosis. o

. Reference Dose (IDI)
Usmg a safety factor of 10‘3 and the uOEL of 25 pnm (6.25 mg/kg/day)

established by the one-year dog feeding study, the Acc=p+anle Dally
~ Intae (ADI) is valmlated as follows:

25 majxgjdai o c625 mg/kg/day

This ADI has not been verifisd.

- I1I1. References
Wortnington, J. M. Merorandum dated October 18, 1985. ‘To: R: Mountfort,
P4 do. 23. Registration Division. Subject: PP #533296. DPX-L5300 on

~ #h2a’ and parlsy. Comments on the analytical metnod and residue data
Accession ’xhlﬁbers‘O'B'?SS’ and-073786. RCB #1427 and 1428 ) ~

14
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APPEWDIX IT

Data Evaluatlon Pegoras for Studies on DPX—LS300 lf ' ', .

*Brock, W. J. October 10, 1986. One-year T eeding Study in Dogs with IN
L5300. Unpublished report no. 565-86 prepared, by Haskell Laboratory for.
Toxicology and Industrial Medicine. Submitted by E. I. DuPont de Nemours
and Company, Inc., Newark, DE.  MRID No. h02h55 12, :

Tobia, A. J. March 10, 1987. Combined Chronic Toxic1ty/0ncogen1c1
Study with TN-L5300 Long Term Feeding Stuuy in Rats. Unpublished report
no. 61-87 prepared by Haskell Laboratory for Toxicology and Industrial
Medicine. Submitted by .E. I. DuPont de Vemours and Company, Inc.,khnwark
DE. MRID No. hoehss 11. , ,

Tobia, A. J. March 6, 1987. Oncogenicity Study with INL-S300: Eightéen—
Month Feeding Study in Mice. Unpublished report no. 60-8T prepared by
Haskell Laboratory for Toxicology and Industrial Medicine. Submitted by

E. I. DuPont de Wenours and Company, Inc., Newark, DE. MRID No. h02h55—13.'

Zellers, J. E. April 8, 1986 IN L5300. Developmental Toxicity Study

in Rabbits Dosed by Gavage on Days T-19 of Gestation. Unpublished report
no. 150-86 prepared by Haskell Laboratory for Toxicology and Industrial
Medicine. Submitted by E. I. DuPont de Wemours and Company, Inc., Newark,
DE. MRID No. 402L55-1k, : .

Muliin, L. S. April 1L, 1986, Two-Generation stﬁdy in Rats with IN-.5300.
Unpublished report no. 193-86 prepared by Haskell Lab. Submitted by E. I.
DuPont de Wemours and uompany. Inc., Newark, DE. MRID No. L02hss-is,

Hardesty, P. T, April 15, 1987. Fate of Radioiabeled DPX-L5300 in Rats.
Unpublished report no. 31-98 prepared by Haskell Lab. Submitied by Z. I.
DuPont de Nemours and Company, Inc., Newark, DE. MRID No. L02455.1€.



006333

- . , ; ’ R ;r : ;i '
- Revieved by: Sanford W. Blgelow, Ph. D. r‘ / ‘/ ’7017/ o o

Section VI, Toxicology Branch (TS-769C) / ' o
Secondary reviewer: Judith W. Hausw1rth Ph D.: YR nk4mak(1—¢4'
‘Section VI, Toxlcology Branch (Ts 769C) - ﬁh)/‘,, '-%;<7/04/g5/ :

 DATA EVALUATION REPORT

1. SUMMARX:-‘ ,
.STUDY TYPE: chronic feedlng - dog (33 1) - CASWELL NO: 419S

ACCLSSION NUMBER: R ;‘f,”.‘gglb NO.: 402455-12

'TEST MATERIAL: 1IN L5300

SYNONYMS : Express, INL-5300, benzoic acid, 2=[[ [ [N-(4-methoxy-6-
methyl-1,3,5~- tr1a21n-2yl)-N-methylamlno]carbonyl]amlno]sulfonyl]-
B methyl este INL-5300 22. _ ‘ ‘

k STUDY NUMBER: Haskell Laboratory Report No. 565-86.‘

' SPONSOR: Agrlcultural Products Dept., E.I. du Pont de- Nemours
and Company, Inc., Wllmlngton, DE 19898.‘ :

TESTING FACILITY: Haskell Laboratory for Toxlcology and
Industrial Med1c1ne, P 0. Box 50 Elkton Road Newark DE 19714

TITLE OF R?PORT° One—Year Feedlng Study in Dogs with IN L5300.
AUTHOR: 'W.J. Brock ‘

REPORT ISSUED: October 10, 1986

 CONCLUSIONS:

Male Dogs

NOEL = 25 ppn (0 79 ng/kg/day)

LEL = 250 ppm (8.16 mg/kg/day) based upon the follow1ng
effects found in male beagle dogs: elevated bilirubin blood
levels reported at 12, 26 and 52 weeks, elevated AST blouod levels
at 26 and 52 weeks, and increased urinary volume at 36 weeks.

Female Dogs

NOEL = 250 ppm (8.18 mg/kg/day) .

LEL = 1500 ppm (52.02 mg/kg/day) based upon the following
effects found in fermale beagle dogs: élevated serum creatinine
levels at 4, 12, 26, 36, and 52 weeks, elevated blood bilirubin
levels at 26 weeks, elevated serum AST levels at 4 weeks,
elevated globulin levels at 12 weeks, and an 18.2% decrease in
body weight gain at 371 days.
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The elevated levels of serum creatlnlne, AST, albumin, or
globulln observed in feémale dogs and increased serum levels of
bilirubin, creatinine, and AST observed in male ‘dogs- indicated
that kidney, heart or liver tox1c1ty was present, hoWever, ‘no . v
increased incidence of lesions in the kldney, heart or liver were
reported in dogs exposed to INL-35300 in thlS study.'

Other toxlcological effects in male dogs exposed to 1500 ‘ppm
INL-5300 were:®

o elevated serum creatininehleVelsyat 36 weeks,
<] increased nrinary volume, and ;
‘o : a 20% decrease 1n body weight galn at 371 days.

Cla551f1catlon' core—minlmum This classification is based
on the fact that the methodology requirements established in the
Pesticide Assessment Gu1de11nes, Subolv151on ¥ §83-1 have been
satlsfled. » : o o

oo
<

e
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II. -MATERIALS:
: A.;_Test Comgouhd:, iNL-53ob

o Descrlptlon-_ INL-5300, technlcal-grade B

Batch #:  not provided (Haskell Sample# .15, 601)
o Pur1ty The purity of INL-5300 used in thls study was:

—_— ; L) 95.8% used to . feed from. April 30, 1985 to

o o July 1, 1985, and .
2) 94.2% used to feed from July 8, 1985 to May
’ 16, 158s6. '

B. Test Anlmals.

' 5pec1es' Dogs (male and female)
_Strain: Beagle
Age: med1an birthdate - December 9 1984.
' Weight (week 0): Mean, in kilograms (range)
+  females: 7.0 (6. 0 to 7. 8) - males: 7.8 (6.7 to 8.5)
Source: Marshall Research Animals (North Rose, NY).

"III. STUDY DESIGN: E R o . -

A. Animal Assignment:

Animals were assigned randdmi& to the: following test

groups:
Table 1
‘Animal Assignment in this study

‘ , Dose in Haln Study Least number
Test diet © one year of treatment
Group {ppm) male female weeks
1 Control - 5 .5 91l
2 Low (LDT) 25 5 5 g1
3 Mid. (MDT) 250 - 5 5 91
4 High (HDT) 1500 5 5 91

bpon arr1val from Marshall Research Anlmals, all dogs were
guarantined for 17 days for observation prior to initiaticn
of INL-5300 exposure. INL-5300 feeding started April 33,
1985 and ended May 16, 1986, a period reported as 371 days.

non
-1
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Diet'Preparation.

‘The. diet contalnlng INL—5300 ‘was prepared weekly ‘and

‘Vrefrlgerated prior to use. INL-5300 ‘was dissolved in:

Mazola Corn 0il and added to ground Purina- Certiflnd Canlne
Diet. #5007 at the followlng concentrations: 25, 250, and
1500 ppm INL-3500. ‘One. day prlor to the start of the study

© - (day -1) and on days 18} and 363,'50 gram samples ©f the.
" admixture was analyzed for stability and/or homogeneity on.
samples prepared fresh as well as fresh samples stored for -

24 hours and 10 days. .Samples tested fer homogeneity were

‘sampled from the top, middle -and bottom of the mixing: p
"container.  This . ana1y51s was performed in the Holecular
v.and Genetic Tox1cology Section at Haskell Laboratory.

1Bnalxt1ca1 results: . The nom1na1-(INL-5300‘ dietary
concentration for all of the admixtures ranged from 104%

to 106% for the 25, 250, and 1500 ppm dietary levels.  The

‘difference in concentratlon between freshly frozen samples

of the admixture and. samples stored at room temperature for

16 days ranged from 92% to 108%. The. homogeneity in the

diet was within 13% of the’ nominally prepared

.concentrations (25, 250 and 1500 ppm); .except on day 181,

they were 16-19% higher than the nom1na1 concentrations.
Overall, minimal variability was reported. in both batches

of the admixture prepared from -the two lots of test
compound differing in purity regarding the homogeneity,
"stability and . nonrinal. dietary ;concentratlons of test

corpound in the admlxture.

Feeding schedule: Animals recelved about 350g da11y of
Purina Certified Canine Diet. #5007) and tap water ad
1b;tum throughout the 371- day feedlng study ; ,

Statistics:

The following statistical procedures were utilized inw_
na1y21ng the namerlcal data:

The clinical laboratory results were compared with the
Bartlett's test, Mann-Whitney U test, or the Kruskall-
wallis test.  The incidences of clinical observations
between control and treated group results were evaluated
with Fisher's exact test. Body weights, body weight gains,
organ weights and clinical laboratory measurerments were
analyzed for differences between control and treated grcups
bty one-way analysis of variance (ANOVA).

a2
Go
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‘A signed quality assurance. statement was. provided by a

’ qﬁality assurance inspector. According to the statement,

the study was audited about 21 times during the course of

the study.: The dates when ‘the study was audited were:
4/29/85, 5/16/85, 6/14,17-20/85, 8/12,13/85, 1ll1/18- 20/85,._

72/3-7,10,11,19/85,;4/10,17‘,29/86, ‘and’.S/l 19 21/86. ,
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'METHODS AND RESULTS:
‘ Cl;nical Observatlons' ; - o
‘Animals were inspected tw1ce daily for mortalitx and‘

once daily for general appearance, behavior and excreta.

Tox1c1tv/morta;1tv (survival) ;esults., ‘No dogs died during

“the course of this study. One female dog in the 1500 ppm
- exposure group was found to have an ‘umbilical hernia,
reported in this study to be a common finding in dogs.

Clinical Results: No treatmentfrelatedf”clinical* signs
were reported in this -study. = Clinical signs most
frequently observed were: 1solated incidences of skin’

' sores in both male and female dogs ‘as well as alopecia.

lopecia was found in 1 male dog in the 250 ppm
‘exposure group, no females in the control group, 1 female
in the 25 ppm exposure group and 2 females in both the 250
and 1500 ppm exposure groups. However, alopecia is viewed

. as unrelated to exposure to the INL-5300 because alopecia

was not confined to any one region of the dogs' bodies,

(alopecia was found on the front and rear legs as well as

the chest and face). Furthermore, alopecia ‘was not found

in mére than one body region in. any one dog and, is

therefore, viewed as toxicologically insignificant.-»

Bodv weight:

- All animals were weighed weekly.

Results: No differences in absolute body weight between
control and treated groups of dogs were found. No
decreases in body weight cain were found in. dogs fed 0, 25
or 250 ppm INL-5300. .

A compound -related decrease in body weight gain was
observed in male and female dogs fed 1500 ppm INL-5300.
The results of the body weight gain are listed in Table 2
below. As an example of the data listed below, at day 371,
male dogs exhibited a 20% decrease in body weight gain and
female dogs exhibited an 18.2% decrease in body weight
gain. : §

o
L9

006833
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Table 2

- Hean Body Welght Gain Changes in Dogs Fed 1500 ppm INL~5300

(taken from Tables 2 and 3)

e Percent Decrease'(ihtgeasei e

Day 14 _ Day 189  __Day 203 Day 371
'Males  25.0 . s.8 . . 11.8 = . 20.0
Females (33.0) . = 12.2 14 3. 1s.2

, The’reviewer;calculated body ‘weight gain by the follow1ng formula.

% Decrease = 100 - -Mean body weight qain (test qroupl x 100
(1ncrease) Mean body welght gain (control)
. c. Food consumption and comoound intake-

Food consumptlon was determlned in all animals on a
weekly basis. Mean daily diet consumption were calculated
from these data. . . The dietary -intake of INL-5300 was
calculated and is reported in Table 4 below.

Food consumption results: No treatment-related reductions .
in mean food consumption or mean food efficiency. (kg welght,
galn/kg dlet consumed) were observed in this study.

‘Table 4 ' ; .
Dietary Intake of INKL-5300 in Dogs
(taken from Tables 10 and 11)

 pietary = Mean Daily

Concentration Dose (mg[kg)
Hales: d
Group # 2 25 ' 0.79
3 250 : . -8.16
4 1500 : "51.46
Females: :
Group # 2 25 : ' 0.90 . ‘
3 250 = © 8.18 : ——
4 1500 52.02
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gogglus;on .on the basls of a dally dietary 1ntake, female
; and male dogs. recelved about the same amount of INL-53OO
',(Tab1e4) , LT . R ,

D. 'Qphthalmolog;c‘l examlnat;on.,(id

: Ophthalmologlcal examlnatlons “Were performed on day
;352 of the study on all male and female dogs. N '

‘Results and conc1u51ons.; Both eyes of all male and female'
dogs were reported to be normal on an ophthalmological
basis, , .

- E{“;Hematologx R Lo T ~kl7 digdl

Blood samples were obtained twice before INL-5300
exposure had commenced and at about week 4, 12, 24, 36, and

52. The dogs  were fasted for about 16 hours vefore-
- individual blood samples were taken 'for  hematology
analysis. Bone - marrow &mears were collected from all

animals from a rib and not from the femur.. The PHECKED (X)
parameters wvere examined. . R

|X| Hematocrit (HCT)* 11Xy Leukocyte_differential count*
|X] Hemoglobin (Hb)# |X| Mean corpuscular Hb (MCH)
|X] Leukocyte count (WBC) * |X| Mean corpuscular Hb conc. (MCHC)
|X] Erythrocyte count (RBC)* |X] Mean corpuscular vcolume (MCV) '
X|{ Platelet count#** | | Reticulocyte count

| Plateletcrit : , ! | Mean platelet volume
"] Platelet dist. width | | Red cell dist. width

| | Blood clotting msrmts.
| | (Thromboplastin time)
| |
I

(Clotting time)
(Prothrombin time)

* Required for subchronic and chronic studies
* Not required for oncogenicity studies

. Re s and conclusjons: Selected hematological results
from this study are presented in Table 5 below. All
changes in hematological parameters discussed here are
statistically significant. At 12 weeks, eosinophil levels
were decreased in male dogs {=2d 1500 ppm INL-5300 and
female dogs fed 250 ppm INL-3500. However, the
variability in eosinophil levels within each group, whether
treated or control, is excessively high to Dbase
toxicological significance on these findings (Table 5).

Qo

'\
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) Other findings, decreases in monocyte levels in male

© dogs. fed 250 ppm and increases- in WBC and neutrophil levels
~in female. dogs fed 250 ppm, vere ,not',found at higher
exposure levels. . » f L . ‘,n o

In conc1u51on, no toxicologically signiflcant changes“‘
in hematological parameters were reported in this: study.

Table 5
Selected Hematological Parameters in Dogs Fed INL-5300
(taken from Tables 13 and 14)

Group #: - | 1 | 2 o3 a4

Dose (ppm): 0 25 250 1500
Pafameter‘(weekli S L "

: : , Males _ ;

Monocytes ~ (52w) 434 (56) 284 (124) ' zzo,(112)§ .. 502 (147)
E051nophlls (12w) . 877 (301) 1226 (644) €63 (239) 225 (217)2

Females ;

wBC - . - (52w) 4.8 (1.2) 6.1 (1.3) 8.0 (1.7)®  6:3 (1.5)
Neutrophils (52w) 2698 (819) 3422 (832) 5392 (1631)a 3795 (1275)
Eosinophils (12w) 724 (598) 84 (53) 65 (55) 202 (161)

4 p = <0.05, significantly different from control group when conpared by
‘the use of the two-tailed Dunnett t-test performed on the raw data.
"significantly different based on Mann-Whitney U-test criteria.

F. ‘Clinical Chepistry:

- Blood samples were obtained twice before INL-5300
exposure had commenced and at about week 4, 12, 24, 38, and
52. The dogs were fasted for about 16 hours before
individual blood samples were taken for clinical chemistry
analysis. - The CHECKED (X) parame*ers were examincd,

Electrolytes

|X| Calcium* , |X] Phosphorus*
|X|] Chloridex» |X| Potassium#
| | Magnesium p |X] Sodium*



6106833

.10
other AnalvteS“:

[X] Albumin* Lo IXI Blood creat1nine*
|X] Blood urea nltrogen* |X|" Cholesterol+
|X] Glucose* [X] Total bilirubin ‘ :
| l;Trlglyce*1des o | X] Total serum prote1n (TP)*k,
| X] Serum proteln electrophores o
rXJ,Urlc ac1d .

o Enz‘ es

X| Alkaline phosphatase (ALP)

I
| Cholinesterase (ChE)#
| Creatinine phosphokinase#~

|| Lactic acid dehydrogenase (LAD)
|X| Serum alanine aminotransferase (ALT)®*
|X] Serum aspartate aminotransferase (AST)*

| | Gamma glutamyl transferase (GGT)
| | Glutamate dehydrogenase :

| | Alpha=l-globulin

| Alpha-2-globulin -
| Beta-globulins
| Globulin

*,Reqﬁifed for subchronic and chronic studies
# Should be required for organophosphate pesticides
~ Not requirel for subchronic stud1es

Results and conclus;ons. : Selected clinical chemistry
results from this study are presented. in Table 6 below.
All changes in clinical chemistry parameters dlscussed here
- are statlstically signiflrant.

Male dogs. The toxicologlcally significant changes in
clinical chemistry parameters in male dogs were elevated
serum bilirubin, AST and creatinine levels. At 12 and 26
weeks, male dogs fed 250 or 1500 ppm INL-5300 exhibited
elevated bilirubin levels. Elevated bilirubin levels were
seen in male dogs fed 1500 ppm INL-5300 at 36 weeks as well
as in male dogs fed 250 ppm INL-5300 at 52 weeks. No
elevation in bilirubin blood levels were seen at 52 weeks
in male dogs fed 1500 ppm IKL-5300. Male dogs fed 1500 ppm
INL-5300 had elevated serum creatinine levels at 36 weeks.
In addition, AST blood levels were elevated in male dogs
fed 250 or 1500 ppm INL-5300 at 26 and 52 weeks.

3
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In addltlon, male dogs fed 25 ppm INL-5300 exhiblted
elevated albumin levels and diminished blood globulin
.- levels at 26" weeks. However, no changes were observed at
" higher exposure levels (Table 6) A

Fermale dogs.. Tox1cologlca11y szgnlflcant changes in female
dogs involved elevated serum creatinine, AST and bilirubln
levels. :Female_dogs_fed 1500 ppm INL-5300 had elevated ’
‘serum creatinine levels at 4, 12, 26, 36, and 52 weeks

(every treatment time point measured) At 26 weeks, ,
elevated blood bilirubin levels were seen in female dogs e
~ fed 1500 ppm INL-5300. Serum. AST levels were elevated at 4
weeks in female dogs fed 1500 ppm INL-5300. In addition,
elevated globulin levels were reported at 12 weeks in

female dogs fed 1500 ppm INL-SBOO.

_ Elevated total serum protein levels were reported at
12 weeks in female dogs fed 250 or 1500 ppm INL-5300.
However, these results are viewed as toxicologically
insignificant because these levels were <10% higher. than
the control values for total serum protein (Table 6).

, - In conclu51on, elevated serum 1evels of billrubrn, AST
and creatinine in male and female dogs (and elevated -
globulin levels in females) are suggestlve of liver, heart
or perhaps renal tox1C1ty . .

&l
Ct
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o o ‘Table 6 T S e T
Selected Clinlcal Chemlstry Parameters in Dogs Fed INL—5300
: (taken from Tables 15 and 16) - ~

Group #:.";‘ o _ ' 'j2 3 ’ : 4

Dose (ppm): - 0 25 . . 250 ° 1500
Parameter (week): ‘ L
T : ; Males ) ,
CAST  (26W) 18 (2) 22 (3) 26.(3)2 28 (5)2
~ AST . -~ (52wW) S 19 -(3) 22 (4) . - 28 (5)2 26 (2)®
Bilirubin  (-1w)  0.10 (0.01) 0.13 (0.02) 0.15 (0.02)2 '0.13 (0.02)
Bilirubin  (12w)  ~0.18 (0.03) 0.22 (0.05) 0.28 (0.08)2 0.31 (0.06)2
‘Bilirubin (26w)  0.27 (0.04) 0.33 (0,06) 0.37 (0.03)3-.0.40 (0.08)3
‘Bilirubin  (36w) ~ 0.21 (0.03) 0.22 (0.04) 0.26 (0.05) 0.28 (0.04)2
Bilirubin - (52w) -  0.16 (0.03) 0.20 (0.03) 0.24 (0.04)3 0.23 (0.05)
‘Creatinine (36w)  0.83 (0.03) 0.81 (0.08) 0.79 (0.07) '0.97 (0.08)2
Albumin  (26w) 3.6 (0.1) 3.9 (0.2)2 3.7 (0.2) . 3.6 (0.1)
Globulin  (26w) 2.6 (0.2) 2.2 (0.2)2 2.5 (0.2) 2.5 (0.2)
'A , | Females ,
AST C{ 4w) 30 (5) 32 (8) 40 (25) 38 (s5)P
Bilirubin = (26w) 0.26 (0.16) 0.24 (0.07) 0.34 (0.05) 0.45 (0.09)2
Creatinine ( 4w)  0.73 (0.03) 0.79 (0.06) 0.76 (0.03) 0.84 (0.05)2
Creatinine ~(12w)  0.82 (0.04)  0.83 (0.11) -0.82 .(0.03) 0.95 (0.06)2
Creatinine (26w) 0.72 (0.08) 0.72 (0.07) 0.71 (0.04) 0.84 (0.07)2
Creatinine (36w) 0.73 (0.07) 0.76 (0.08) 0.77 (0.05) 0.87 (0.02)2
Creatinine (52w) 0.82 (0.08) 0.88 (0.12) 0.87 (0.10) 1.05 (0.06)2
Total Prot. (1l2w) 5.6 (0.2) 5.7 (0.1) 6.0 (0.2)2 6.0 (0.3)2
Globulin (12w) 1.9 (0.1) 1.8 (6.1) 2.2 (0.2) 2.3 (0.3)3

@ p = <0.05, significantly different from control group when compared Ly
the use of the two-tailed Dunnett t-test performed-on the raw data.
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Urine samples were' obtained twice before INL-5300A
exposure had commenced and at about week 4, 12, 24, 36, and

52. . The dogs were fasted for about 16 hours before
jind1v1dual urine samples were obtalned for urinalysis. -

One male from the 0 ppm exposure group and a. male and
a female from the 1500 ppm exposure group had no urinalysis
test performed at 9 months (female) and 12 months (males).
Also, another male dog at 12 months, as part -of. the
urinalysis test, did not have his urinary appearance
endpoint examined. One female‘dog in the 250 ppm INL-5300.
exposure group at the 9-month urinalysis examination did .
not have the osmolality, woccult bloecd, urinary glucose, .
_ protein;, pH, bilirubin, uroporphyrinobilinogen, and ketone :

parameters measured. The CHECKED (X) - parameters were
examined;., : ~ S o ; , S

X Appearance* , 1X| Glucose*

|X] Volume* . |X]| Ketones* .

|X] Specific gravity»* |X| Bilirubin*

IX| pH , |X| Blood#* : )

| | Nitrate |X| Sediment (microscopic)*

1 X] Protein*_ ’ 1 X Urobilinogen

~Not required for subchronic studies o
* Required for chronic studies

Results' The selected ur1na1y51s results from this study
are presented in Table 7 below.; The only finding that was
statistically significant in all of the urinalysis results
was an increased urinary volume in male dogs fed 250 or
1500 ppm INL-5300 at 36 weeks.

of interast to note, 1n the control and the 25 ppn
exposure groups, female dogs had higher urinary volures
than male dogs at 36 weeks.

In conclusion, increased urinary volume in male dogs
is suggestive of kidney toxicity from INL-5300 exposure.
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Table 7 '
Selected Urinalysis Results in Dogs Fed INL—5300
: (taken from Tables 17- and 18) '

Group #: - 1 - 2"" T T

dose (ppm): - o .25 . 250 1500
" sarameter (week): - e
_ S Males ‘
ro1ume (m1) (36w) 2osk(135) 179 (160) . 44.16_(9_1)'a 475 (51)5
‘ ' k | | Females :
’olume (ml) (36w) o 371 (147) ”3399 (123) r'éis-(134) 336 (161)

D p = <0 05, sxgnificantly different from control group when compared by

he use of the two-tailed Dunnett t-test performed on the raw data

- F. Sacrifjce, Grosh-g athology and ﬂi‘togetgolggx:

All animals were fasted overnight prior to terminal
‘necropsy.  All animals that were sacrificed on schedule.
were examined for gross pathological and histological
changes. Terminal necropsies began on day 377 and ended
on day. 381 of the study. Microscopic examinations were
performed on all specified tissues and gross lesions from

- all animals in each group.
The . CHECKED (X): tissueS"werc collected for

histological examination. The organs double-checked (XX)
were weighed. , ‘
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Digestive system = Cardiovascular =~  Neurological
- -| Tongue . ~ X | Aortat , | XX| Brain= .
X. | salivary glands* | XX| Hearts _ X Periph. nerve (sc1atlc)*r7
X | Esophagus* ~ _ |X | -Bone marrow*# |X | Spinal cord (3 levels)*#
X | Stomach* ; |X | Lymph nodes¥*: 1X | Pituitary*
X | buodenum* ° -~ ‘|X | Spleen = - |X | Eyes (optic n. )*#
X | Jejunum* = ~ |X | Thymus* . Glandular -
X | Ileum¥* -~ " Urogenital - ~7 |XX| Adrenal gland® o
X | Cecum¥* , XX Ridneys*+ oo | Exorbital lacrimal glandr'
X | Colon* , |X | Bladder* |X | Mammary gland*§
X | Rectum#* - |XX| Testesxt |X | Parathyroids**+
XX| Liver** " |X | Epididymides ~ |X | Thyroids***+ =
X | Gall bladder*# IX | Prostate ) Other tissues
X | Pancreas¥ - |X | Seminal vesicle| | Bone (femur)*#
Respiratory - |X | ovaries*¥ -~ |X | Skeletal muscle(thigh)*#,
X | Trachea*# - |X | Uterus# ) 1X | Skin*# .
X | Lung#% : ] | Cexrvix IX | All gross lesions
| Nose~ . | | Fallopian tubes ~ -and masses*
| Pharynx~ 1X | Vaglna ; 11X | Rib (with costochondral
| Larynx~ ' e junction)
, ~ , X | sternum
, |X | Tonsil
* Requlred for subchronic and chronic studies.
* Reqguired for chronic inhalation.
# In subchronic studies, examined and preserved only if 1ndicated
-~ signs of toxicity or target organ involvement.
: organ weight required in subchronic and chronic studies. :

* organ weight requlred for non-rodent studles.

1. Organ weigh : Organ welghts vere. determined for the
liver, heart, kidneys, thyroids/parathyroids, testes, and
braln in all dogs at the’termlnatlon of INL-5300 feeding.

Organ weiggg Iesults" INL-5300 exposure caused no
.changes in (1) organ weight or in (2) organ waight
relative to whole body weight as reported in this study.
Therefore, no table is presented that lists these data.

2. Gross vathology results: INL-5300 exposure caused no
changes in macroscopic or gross lesions as reported in
this study. The incidence of selected gross lesions are
listed in Table 8 below.
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Table 8

Summary Inc1dence of Gross lesions Observed in this Study
. (taken ‘from Table 21) e ;

sex: _ - Male Doqs B S Female Dogs
Group #: 1 2 3 4 1 2 3 4

Dose (ppm): o] 25 - 250 1500 0 25 250 1500
otal # of dogs: ‘5 5 5 5. 5 5 -5 5
rgan or Site:
arge Intestine: o R o

discolored (o] ) 5 0 1 i 0o 1

ungs. ' ' , , S L

' discolored -0 2 o] -0 o - 0 o 1
aart: , : . .

thick 1 0 0 o , o] 1 L] 1

3. Histopathology results: These results are listed in
Table 9 below. .

a) Non-neoplastic lesions: No increased incidence of
histopathologic lesions related to INL-5300 exposure to
dogs was observed in this study.

[Inu
[olf)
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| Table.9 - - |
Summary Incidence of Microscopic Lesions. Observed in this Study
(taken from Table 22) ’ -

‘Sex: - _Male DOQ§4; a frff'” _ Eemgle Doqs o

Group #: . 1 2 3 4 11 2 4
: Dose (ppm): 0 25 = 250 1500 0 25 250 "1500
Total # of dogs: .~ 5 5 5. - &5 5

5 5. 5

Organ'or Site:

'Adrenal Cortex: -

‘accessory nodule @ 1 o - 1 '1?~f ’ :]0" ]17c' 1l RS |

‘Duodenum.a, o , ‘ o N S R
dllatatlon of glandnl 0 1 1. .0 1 1 1
Gall Bladder. _ _ o o . , -
lymph01d hyperplasia b o .1 .1 0 o0 o - :0

Heart. |
focal cartilaginous o ~ : , _ :

. metaplasia 1 0 1l - 1 e 1 1l 1 1
Kldney. o - - _ ‘
glomerulonephropathy 1l 1 1l 1l .2 1 1 1

“focal mineralization 2 2 2 1l 1 1 2 1
unilateral médullary _ ‘ :
inflammation = 1 0 1l o c - 0 Y 0
Liver: ' . ’ . .
lymphoreticular foci 2 2 2 1 1 2 2 2
Parctid Salivary Gland:
lymphocytic
infiltration 1 1 1 0 1 2 1 1
tomach:
lymphoid hyperplasia 1 2 .2 1 1 ¢} 1 1
Thymus: '
atrophy/ , : :
fatty replacement O o) 1 1 o 0 1 1l

41
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" b) Neoplastic lesions: INL-5300 exposure did not cause a
. dose-related increased incidence of neoplasms in dogs in .
this study.  Table 9 above 'shows that 1lymphoid
,hype:plasia, was reported in the stomach and gall bladder.

g
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v.“DIscusgIon- o ' :
~_“ Male and female ‘beagle dogs were fed elther 0, ﬁé"250” or
;-1500 ppm INL~-5300 for 371 days. After termination of feeding

" INL-5300, the dogs were examined for changes in hematology,

clinical chemistry, urinalysis as well as the incidence of gross

-or hlstopathologlcal le51ons and ophthalmologic changes.;.

- The LEL value in male dogs fed INL-5300 was 250 ppm’ based on _
_elevated serum bilirubin levels reported at weeks 12, 26, and 52 ‘
‘as well as elevated AST serum levels at 26 and 52 weeks and
increased urinary volume at 36 weeks. The NOEL value for INL-

5300 in dogs 1s set at 25 ppm. : : ' ‘ ' ,

Female dogs fed 1soo ppm INL-5300 exhlblted elevated
creatinine levels in the serum at 4, 12, 26, 36, and 52 weeks,
" elevated blood bilirubin levels at 26 weeks, elevated serum AST
levels at 4 weeks, elevated globulln levels at 12 weeks, and an
18.2% decrease in body welght gain at 371 days as well. Thus,
_the LEL value for INL-5300 is established at 1500 ppm .in female S
.dogs and the NOEL value is set at 250 ppm. g

‘ The elevated levels of serum creatinine, AST, albumin,lor
Globulin observed in female dogs and increased serum levels of
" bilirubin, creatinine, and AST observed in male dogs indicated
.. that kidney, heart or liver toxicity was present, however, no
. increased incidence of lesions in the kidney, heart or liver were
repérted'in dogs exposed to INL-5300 in this study.

Othe* tox1colog1cal effects 1n male dogs exposed to 1500 ppm
INL-5300 were: ,

o elevated serum creatlnlne levels at 36 weeks,
o 1ncreased urlnary volume, and ;
o a 20% cdecrease in body welght galn at 371 days.

c1a551f1cation:7 core-minimum: Thls classification is based
on the fact that the methodology redquirerments established in the
FPesticide Assessment Guidelines, Subdivision F §83-1 have keen
satisfied. ~

PCl/express/xprscdog. 035

1D
49
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- DATA EVALUATION RECORD

“STUDY TYPE: Chronic feeding/Oncogenicity (Guideline 583-5) ' " - =
MRID NUMBER: hoahss 11

TEST MATERIAL: Technical grade INL-5300 vith a stated purity of 96. 8% vas
" used.

,SYﬁONYMS Exprese Herbicide; benzoic acid, 2-[[[[N-(L4-methoxy-6-methyl~
1 3, 5-triazin-2—y1)-N-methylamino]carbonyl]amino]sulfonyl]—, methyl ester

STUDY NUMBER( s): 61_87

SPOHSOR E. I. DuPont de Nemours and Company, Inc., Nevark DE.

TESTING FACILITY: Haskell Laboratory for Toxicology and Industriel Medicine 2

' TITﬁE OF REPORT: Combined Chronic Toxicity/Oncogenicity Study vith INL-
5300 Long Term Feeding Study in Rats

AUTHOR(S) Tobia, A3 © [BEST AVAILABLE WPJJ

REPORT ISSUED: March 10, 1987

CORCLUSIORS: Groups of T2 male and T2 female Sprague-Dawley rats were
given diets containing 0, 25, 250, or 1,250 ppm DPX-L5300 for up to 2k
months. Twelve months after the study began, 10 animals of each sex from
each group were sacrificed and necropsied.

Effects attributed by the 1nvest1gators to the test substance included
decreased body welght and increased incidences of masses located on the
shoulder, -side, and under body regions in high dose group female rats.
The masses were associated with the statistically significantly increased
incidence of mammary gland adenocarcinomas observed in the high dose
group females.

By the end of the study, mean body veights faor the mid and high dose
group males were decreased from the controli value by 8.6 and 29.2%,
respectively, and group mean body weights f>r females in the low, mid,
and high dose groups were 9.5, 21.3, and L42.5% iess than the control
group mean, respectively. Organ weights in *“reated animals reflected the
observed decreases in body weight (1. e., sisnificant increases in the
majority of relative organ weights in the ~al= and female rats at the
1,250 ppm dose level and female rats at the °" rzm dose level along with
statistically significantly decreased absc..'+ ‘rzan weights).

Tn male rats given the high dose level, th» - --12nce of polyarteritis in
the pancreas, decreased secretion in semin: - .::i:ies, lymphoid depletion
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CONCLUSIONS {eontinued) -

in the spleen, and mineralization of the aorta and stomach were statistically . ot
significantly increased above control group incidences. The latter two S
lesions were assoclated with an Increase in severity of glomerulonephro—

pathy in the high dose group males. ' The incidence of dilatation of the

~renal -pelvis, dilatation -of the uterine horns, and retinal degeneration

was statistically significantly increased in females given the highest !

dose level. . . -

. The only tumor incidence significantly increased by the test substance
vas mammary gland adenocarcinomas in female rats.'

- Based on the reduced body weights in treated male and female, a no~observed
effect level (NOEL) was established in the study at 25 ppa (1 25 mg/kg/day)

a.

Core classirication Minimum.

“I. PROTOCOL
‘A. . MATERIALS
‘1. Test species: Male and female 21-day-old Charles1River Crl:CbOBR
strain rats were used. Their weights ranged from 30 to 55 g. The

animals were placed on test diets 17 days after receipt at’ the labo-{,
ratory. .o )

2. Diet preparation Basal diet consisted of Purina Lab Chow #5002 and
the test substance vas added in corn oil in appropriate concentrations.
(Corn 0il was 1% by veight of the diet.) Test diets were prepared
weekly and stored under refrigeration. Samples of test diets were
analyzed for stability, homogeneity and accuracy of test concentra-
tion at the beginning of the study and on test days 718 and 725.

Diets vere also analyzed for concentration and stability of test
substance on days 180 and 369, and for concentration on days 381,

565, 676, and 685. The report noted that on test day 502 concentration
and homogeneity analyses were made of test diets because of the
reduction in amount of diet prepared and a change in the mixer used

for diet preparations for the rest of the study.

B. STUDY DESIGK

1. Animal assignment: Animals vere randomly assigned to test groups as

follows:
Animals perasex
Test groups Dose - Interinm
No. Designation {ppm) Main study* Sacrifice®®
1 Control 0 62 10
2 Low (LDT) 25 £2 10
3 Mid 250 €2 10 . -
L High (HDT) 1250 &2 10 45

- #24 months. ##At 12 months
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2 Obsemtiau achedule

" Number of animals‘
_zpe of dbservttion

Mortality . S A1l

”Signs of toxicity . A

Body veight S P V&
FoodVCOnsumpticn " ] All
Ophthalmology High and low

‘ : ’ dose groups only
Blood samples 1o#ee
Urine samples 100

Animals found,dead

Necropsy
) .or moribund

10
Survivors

- _per_sex per group .

" .On day of arrival at lab.

1835 |
1006333

Frequency

. Twice a day
; Tvice a day* .

at weekly intervals throughk
the first 6 months, bi-

"weekly thereafter, and
_on the day of necropsy.

. For all weighing inter- ‘
" vals during the study.®® .

At the end of fhe‘study.

At 3, 6, 9, 12 18 and 2h

. months.

At 3, 6, 9,12 18, andzh
'montha.’”

'Hhen‘found.

At 12 montha

At 24 months

*Each rat vas individually handled at least once each week during the
first six months of the study and every other week during the remasinder
of the study. The groass presence of tissue masses and changes in

appearance and behavior were noted.
*%For each individual animal.

®##The report stated that 10 animals of each sex were selected at random

"...0n the
spontaneos
~ control g

rats."

"C. METHODS

813 of freedom from any lesions which appeared to be of a
igin and vhich occurred with = similar frequency in

1. Observation of blocd samples: Blood was collected by amputaticn of -

the distal portion of the tail from animals which were fasted for
16 hours prior to sampling.




X  Electrolytes -

X Creatinine B - X ‘Alanine amino-
: " transferase (ALT)

3.

g e )
Page b | o §83-5
1. Observation of blood aamples (continued) 00&833
Hematolgg”_ ) ’
X Hemateerit - . X Ditterential vhite cell counts
X Hemoglobin B x Mean’ corpuscular hemoglobin :
X Red cell comnt . .. - . -concentration
X Platelet count - . _X. Mean cell volume ;
X Total vwhite cell count o x Mean corpuacular hemoglobin St
b. Bldod chemisfrx .
X Total protein . ___ Uric acld B X A.llmline
X Albumin "X Glucose . . phosphatase
“X_ Globulin (calculated) X Total cholesterol '+ ‘Lactate ,
Albumin/globulin ratio . Total bilirubin ' ' dehydrogenase
X Blood urea nitrogen )

"X Aspartate amino- = Triglycerides
transferase (AST) - T A

Urine observations: Urine was collected from each animal during the

2.
16 hour fasting period preceeding blood sample collection. The
following observations vere made: _ )
X Volume X glucoae"" ‘_x_ occult blood X _ osmolality
x .pH . _X_ ketones _X _urobilinogen X microscopic exami
x protein . _X bilirubin o o naticn of centri-
o fuged deposits
Necropsy Gross lesions wvere -noted. :
a. Weighed organs
X Liver _X_Spleen _X Brain
“X_Kidneys _X Heart _X Testes
b. Tissues examined microscopically
Circulatory System Hematopoletic System Reproductive System
_X_Aorta: . X Bone marrow X Epididymides
X Heart ' "X Lymph nodes “X_ Mammary glands
- “X_ Spleen "X Ovaries
Digestive System “X_ Thymus _X_ Prostate
: ‘ : , _X Seminal vessicles
_X Cecunm - Musculoskeletal System _X Testes
_X Colon . X Vagina
_X Duodenum _X Bone _X Uterus with cervix
_X Esophagus _X Skeletel muscle ‘
X Ileum , Respiratory Syatem
_X_ Jejunum Rervous System .
X Liver _X Lungs
-X Pancreas _X_ Brain _X FNasal turbanates
_X_Rectum _X Sclatic nerve _X Trachea
X Salivary gland _X Spinal cord '

X Stomach
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b. mm. we'd microscopically (continued)

Endocrine Sy:ta Other . Urina.ry Syatem ,.

‘ X Adrenals 1 ' X A1T macroacopic o Kidneys :
X Pituitary o . a.bnormalities S X Urinary bla.dder .
X Thyroid with - . - X Eye ‘ o L

parathyrold ~ _X_ Hardarian gla.nd S o
B ,,UX Skin and subcutis_m}

‘Tissue samples from the control and high doae groupa as vell as ra.ta
. found dead or sacrificed in extremis were examined’ microscopica.lly.
The report stated that only the heart, liver, kidneya, lungs, and
organs with gross lesions from rats in the low and mid dose groups
were examined. After day 368 of the study, the mammary glands from

'a.ll female ra.ts in the low and mid dose groupa vere a.lao exa.nincd. o

D. STATISTICAI. ANALYSIS

' Observation I Sta.tistical Test
Continuous Va.ria.bles

‘Body weights . One-wa.y a.nalyais of variance (AllOVA)
- , Least Significa.nt Diffcrcncc teat (LSD)

Organ weights , ANOVA with pair-vise canpariaona by
) : LSD and Dunnett's teata and a test
for linear trcnd

Clinical pathology ANGVA and the Ba.rtlett'a't'eat; if the
o " P-test was significant, means of each

treated group vere compared with that -
of the appropriate control group by

" Dunnett's test; if results of the Bart-

lett's test vere significant, the Krusksl-

Wallis and Mann-Whitney tests were used to
compare control group means with each
treated group mean. '

,‘3 Hon-Parametric Variables
Survival awmguig groupa Mantcl-Haentzeli and Fisher's Exact tests
Tumor incidence? Pisher's Exact test

Other Analyses

Survival probability ’ Kaplan-Meier prccedure

006333

®Tumors were ‘analyzed by specific site, lesion, and benign-malignant
classification.
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- 11. REPORTED RESULTS
Mortal*ty'and Sigﬁp of Toxicity: No treatment-related clinical signs‘
were observed according to the report. Mortality during the last 9
“nonths of the study is summarized as follovs ' . .
o ' L Hortalities‘ during days ; o o
Dose Males " Females L.
- {ppm) 0-365 63: 53 S547-730 0-365 366546 5h7-73o -
0 ot T  2h 2. 10 22
25 2 1t b 2y 2 o9 .25
250 2 1 o 2h L- . 17 . 15
1250 1 5 27 16 19

~

®Excludes those animala aacrificed at 12 and 2h montha.

1Two enimals died during the firat tvo weeks of the study and vere’
replaced

t+10ne rat in this group died during the first tvo weeka of the study
end was replaced.k :

. The incidence of masses in the ahoulder, 'side, and under body regionl

vere associated by the investigators with administration of the teat
substance to femle rats in the study. Those results are summarized
as follows: . )

Dose level (pﬁm).

‘Location 0 25 250 . 1250
 Shoulders ... S L 8 13
Sides 3 8 13 10
Under body 21 16 19 ; 32

Colored dischergel ‘from the eyes and nose and hair’lbsa were the most
frequently observed clinical signs, but the report noted that these

_occurred at an incidence which was unrelated to treatment.

Body Weight and Focd Consumption: The report noted that the test sub-
stance significantly affected body weight and body weight gain in
both sexez. By the emd of the study, mean body weights for the mid
and high &sse group males vere decreased from the control value by
8.6 and 28:2%, respectively. Only the high dose group males were
statisticslly significantly different from the control group, and the
low dose group mean body weight was similar to that of the control
group males. Group mean body weights for females in the lowv, mid,
and high dose groups at the end of the study were 9.5, 21.3, and
42.5% less than the control group mean, respectively. The mid and
high dose grcup values were statistically significantly different
from the control wvalue.

Reported group mean body welght gains were statistically significantly
decreased in mid and high dose groups *:-i"g the study. At six months,
wvelght gains for mid and high dose grour -al=s averaged 6 5 and 22,5%
less than that for the control group, r—+-:;e:tively. .By the end of

BEST AVAILABLE COPY
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B. Body ieighi and food ceﬁaunption (contihuéd)- S 005833

the studﬁhe mid and high dose group veight gains tor males were
10.8 and ¥6.4% less than that for the control group. In femle rats
at six moaths, group mean body weights for the mid and high dose

" “‘levels were also statistically aigniticantly less than that for .

-,  gain was 53 85 less than controls. L,

controls (8.5 and 39%, respectively). At the end of the study the
mid dose. group females had a body weight gain that was 26.6% less .
than that for the control group, and the hi gh dose group’ s veight ' -

P

No statistically significant ditterences in group ‘mean daily food .

" consumption were observed during the study for male or female rats. .

Reported group mean dally food consumption values for males were

- 25.5, 25,7, 24.8, and 23.4 g/day in the control, low, mid, and higﬁ

dose groups, respectively. The respective group mean food consumption
values for female rats in the control, law, mid and high dose groupa
19. 6 18. 9, 18.7, nd 17 0 glday. ;

_Foed efficlency results (g body weight gain/g tood) are summrized as ’

'tollows -
‘Weeks of , Dose level (i)j:m) ) :
observation o 25 . 250 1250
| Males

0-26 0.106  0.107 . 0.101 - 0.090
26-52 0.026 0.026 0.023 . ~ 0,017
52-104" 0.003 0.002 0.000 - -0.005

0-10L 0.033 0.033 0.030 0.023

Fem.les'

0-26 0,066 0.065 .0.061 © 0.046
26-52 ©0.029  0.029 0.024 - 0.012
52-104 - £ 0,022 0.01% - Q.013 ° 0.008

0-104 0.033 0.030 0.025 0.018

(Fo statistical analyses were reported.)

Test sub @ 1ntah:‘ According té the report, dietary analyses
indicate ¢ test substance concentrations were +2% of the nominal
concentraficns, and homogeneity tests indicated a +4% variation in

concentntion. Baged on results of these analyses, body velight and
food consumption measurements, the daily intake of test substance was
calculated. For males the dally doses were reported to be 0.95, 10,
and 55 mg/kg/day during the entire study. Those values for female
rats vere 1.2, 13, and 76 mg/kg/day.

Clinical Pathology

Hematology: The investigators noted that there were sporadic stati-
stically significant differences between treated and control groups,
but the differences were not dose-related, and they were within
normal ranges.

I

(BEST AYAILABLE T

M
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Clinical Pathology (continued)

Clinical chemistry. The statistically significant differences betveen ',
treated and control groups were not consistent with dose- or treatment-

'f'related effects, and the observations vere within normal ranges for

the age, sex,'and strain of test species used., )

'Hecropsz - ‘f"" N ' N ? "'Vﬁ t, . )f .
nOrgan veights' Organ veight changes wvere consistent vith the reduced
" body veight observed in the study. The absolute heart veight in high
- dose group male and female rats was statistically s gnificantly less

Wthan that in theﬂcontrols at 12 months and_at termination. -The heart-
to-body-weight ratios were statistically significantly increased in

males and females. These results are summarized as follows: -
T Dose level (ppm)
" Time of . Males Females
observation @ 0 - 1250 0 - 1250

‘Absolute weight (g)

12 months 1.891 1.656%  1.210 1.013%
Termination 2,194 1.895% 1.518 1.353%

Relative veight (% of body veigh*)'

12 months 0.250 0.281* 0.280 0.34k5%
Termination. 0.288 0.355*% 0,266 0.395%
*Statistically significantly different from contral {p<0.05;

LSD and Dunnett 8 tests).

In addition to these results, the mid dose group males had a
statistically significantly increased relative liver weight at 12
months. . . .

High dose group female rats also had statistically significantly
decreased liver and kidney weights at 12 months and at termination of
the study. HNo significant differences were noted at the mid dose
level. These results are summarized as follows

: Dose level (ppm)

Tizme of Liver . _Kidneys

cbservation 0 1250 0 1250
Absoluta weight (g)

12 months 14,762 11.502% 2.749 2,377t

Terminaticn __16.870 13.180%  3.L459 3.017*®
Relative weight (% cf body weight)

12 months 3.467 3.917* 0.639 - 0.80L# )

Termination 2.907 3.816*  0.616 0.884* - 51

#Statistically significantly different from control {p<0.05;
LSD and Dunnett's tests).
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' .Organ-to—body-veight ratios for all veighed organs were statistically
- significantly greater in the high dose group than those values for

control group animals.’

fNon-ne Jlastic lesions' 'I'he microscopic observations associated by ‘

“the investigators with administration of the test substance are
presented in Table 1 belav. o : : X )

The investigators noted that the incidence of male rats vith glounerulo—

nephropathy was similar in all groups, but the séverity of the lesion
increased with the dose level (see Table 1). The incidence of
mineralization in the aorta and stomach of mid and high dose group
males was also considered to be a secondary effect associated with
the increase in severity of the kKdney lesions.

‘Neoplastic lesions: The incidences of the most frequently observed
. tumors are summarized in Table 2. below.  The incidence of adenocar-

cinomas in the mammary glands was statistically significantly incressed
in female rats at the 1250 ppm dose level (highest dose tested), anmd
the incidence of hepatocellular tumors was statistically sigaificantly
decreased in male rats given the highest dose. KO other tumor inei-
dences were statistically significantly changed in a dose related or
treatment related manner.
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E. ,xec;zopsyfécontinﬁéd)
o o Table 1
Incidence of uelected non-neoplautic leuionu 1n male and female :
rats treated with ExpressO in their diets for up to 2k monthu.,f
. R o / Dose level (ppm) ,‘
Observation 0 85 250 1250
k Males - .
 Liver (number examined) T '62 ‘iA:”— 60 60 o 61 ,
Fatty changes ( rocallmntirocal) 17 14 12 8 »
Pancreas (number examined) - 62 3 :'38“ . 60
polyarteritis R ‘ “h -8 . 4 15 %
‘Seminal vessicles (number examined) 62 ‘ 33 39 . , 61
decreased secretion ‘ h N T 20
Spleen (number exepined) . - 62 31 38 61 -
lymphoid depletion o 2 3 g
Kidney (number examined) 62. 66 60 61
' glomerulonephropathy 9 - 56 5T 99
Minimm ' ' 13 18 n 6
Miia 20 9 . 16 .10
Moderate 15 1b - 12 1k
Severe ' 11 ’ 15 - 18 R~
Aorta (mmber examined) =~ - 62 29 3% 6l
Mineralization ) 2 2 o T 9
Stomach (number exaained) ‘ . 62 30 35 61
mineralization 3 2 g = 11 *
Ferales
Kidney (numbegjezamined) 60 60 - 58 = 61
dilatation§irenal pelvis L 8 10 13 »
Uterus (number examined) 60 36 28 61
dilatation 10 T 4 27 *
Eye (number examined) 59 33 23 61
retinal degeneration 33 4 9 ho =

t Excluding animilai sacrificed at 12 months.
# Statistically significantly different from the control group according
to the report (p<0.05; Fisher's Exact Test).
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=L e Table 2

Incidence of selected neoplastic lesions in mle and femle rats .
treated with ExpreasO 1n their dieta for up to 21& months. t

e _ Dose 1eve1 (ppm) R
Observation : ' 0 25 - 250 1250
Males k | ‘
Pancreas (number examined) 62 3k S 38 60
islet cell adencma 9 ‘ 5 2 - 3:
islet cell carcinam - 2 - -
Pituitary (number examined) o 62 L1 Couy 60
adencma 36 _ 32 26 . 22
Adrenal medulls (number examined) 62 32 kw6
pheochromocytoma (benign) 5 5 3 3,
pheochromocytoma (malignant) 1 _ 3 3 K
Animeleﬂﬁith'tumor (any‘type)’ ©u8 51 Ly . ‘hfégf;
_ ' ?emeles _
Pituitary (number examined) ' 60 52 5% -6
: adenoma 48 Lk LY 45
carcinoma 2 4 - R
Mamnary gland. (number examined) - 60 - 60 57 61
adenoma 2 2 2 o 3
adenocarcincma - 9 9 13 26 0
fibroadencma 16 12 12 8
Animals vith tumor (any type) 58 56 52 57

f Excluding animis sacziticed at 12 months.
According 4% the report, the 1ncidence is statistically significantly
% different 2 the control group (Fisher's Exact test, p < 0.05).
&% Apccording %9 the report, the incidence 1is statistically significantly
different from the cemtrol group (Fisher's Exact test, p < 0.01).

III. DISCUSSION

A. Authors' Conclusions |
The investigators concluded:

Effects attributadble to the dietary i-*1i+= >f INL-5300 by
rats in this study were consisdered t: < -inimal. Mean body

(]
[V
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‘A, Authors' ”‘lusions (continued)

'veights.for both male and female rats in the 250 ‘and 1 250
. Ppam yc&pc vere decrease? when compared to controls...The .
- only importa.nt c¢linieal +gn observed was a higher incidence
of masses located on the shoulder(s), side(s), and undér body o
regions in the tema.le 1,250 ppm group vwhen compared to. - - S . :
controls. These masses are consistent with the increased ' S .
" incidence of mmmry g-a.nd adenoca.rcinom.s obaerved in this
same group. : y
There was a significant decrease in the- mean absolute heart
veights in the male 1, 250 ppm group rats and a decrease in
mean abaolute liver, heart, and kidney veighta in the female
1,250 ppm rats when compared to: ‘controls. The signiricant
- increase in the majority of relative organ. ‘welghta in the
“male and femmle rats at the 1,250 Pra dose level and femle
rats at the 250 pmm dose level had no significant evidence of
microscopic leaions, and the veight differences vere considered
to be related to the lower final body weights observed. ,
_These findngs are consistent vith those observed at the one- .
yea.r interim sa.cririce. ,

' Administration of INL-5300 was associated with-a significant
increase in memmary gland adenoca.rcinomas in the 1,250 ppm

" female. rats...A speciric target organ vas not identiried ror
non-neopiastic effects.

eee, the no-observable-effect level for dietary inte.ke or IHL- ' =
5300 in this study vas 25 ppm. ) : ; ‘

B. Reviever's Discnssicn

'I'he report noted that the time to obserntion or mABses (median days on
test) associated with mammary tumors vas as follows:

Dose level (ppm)

Location 0 25 250 - 1250
611 502 552 L7k

) Kok 551 502 . 530

M Pody 530 "~ 558 502 502

The first mamsary gland adenocarcinoma was microscopleally diagnosed

in a control group female examined at the 12-month interim sacrifice.
The first of these tumorz observed In the low, mid and high dose groups
were diagncsed on days 574, 51L, and 431, respectively. The respective
median times to diagnosis of these tumors in the control, low, mid, and
high dose groups were S42, 623, 592, and 578 days. The incidence of
pammary gland adenomas and adenccarcinomas in female rats according to
time of diagnosis 1s summarized in Table 3.
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* B. Beviever@tcussicn (continued)

In a. supplemﬁtll report, the incidence of mamry gla.nd tumors vas
canpsred with historical control data as- follovs- .

'I'he malignant tumor incidence in the concurrent control and coa
in the 25 and. 250 ppm treatmen®: groups were within the range e e
of historical control data for Haskell Laboratory (1.5 to : '
23.4% with a mean of 12.6%; ‘these data summarize results from

.10 2—year feeding studies reported betveen 1980 and 1986)

The incidences of mammary gland adenomas and adenoca.rcincmaa combined in’
the control and high dose groups vere reported to be 15.5 and h3 11-

. respect ively.

Thr group ‘mean body velight results were used to determine effects on body )
~welight gain at 13 weeks during the study. The results of those calculations -
are gsummarized as follows: LT ' : -

Dose level {pm)

Observation  _ 0  ~_25 350 1250
‘Males | - |
Body weight at , o '
 Week 0 155.9 155.6 158.1 =~ 157.3°
‘ Week 13 ©530.9 . 542.7 = 513.4 ks53.2
Weight gain 375.0 387.1 355.3 = 295.9
% difference * —- C 3.2 -5.3° ;-_él.l
Pemales

Body weight at : a o e
Week O 122.0 122.1 122.4 122.8

© . Week 13 286.6 . 219.8 271.8 231.7
Weight gain 1646 157.7 1kg9.4 108.9
1 X rence ¥# - 4,2 - 9.2 -33.8

ated as followa:

% differene

"= (contzol weight gain - test group weight gain) X 100
‘ htrol veight gain)

The bedy veight and body weight galn decreases observed in maie and female
rats given the 1250 ppm diet indicated that adequate dose levels were tested.
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’5 Table 3
Summary of the incidence ot dose-related mammary gland tunors
. in fcmale rats according to tine of diagnosis.-x
- L ' Dose level (ppm) o ,1-.‘
Observntion oo 'J _ 0 . . 25 o 250 - 1250 -
' In 12—month interim sacritice animals - ; | ’
Adenoma - 0/10 o/t o2 of10°
Adenocarcinoma ' R - 1/10 .o/L . o/2 . 0/10
Combined adenoma/adeno- R o R
' carcinom . ) . - 1/10 . 0/1;‘- - 0/2 - © 0/10
| In animals dying on test (days 368 - 735) |
' Adencng S ‘ . 2/28 S 2/36 ; .,‘2/25' , 3/26
Adenccarcinoma ' 6/28 +  L/36  s5/25 17/26 ®
Ccmbined adencma/adeno— - L : ’ o S
carcinom ; : T/2B +  5/36 - T/25  20)26
k ’ Terminalksacrifiée animﬁls: | k
Adencma 2/33  1/26 135  2/36
Adenocarcinoms : 3/33+t 5/26  8/35 9/36 wan
Combined adenoma/adeno— ' : L ;
carcinoma 3/33 t+  5/26 9/35 11/36 nana
, %o . | ,
Adenama : - k W1 3/63 3/63  S/T2
" Adenocarcincma : 10/T1+ - 9/63 13/63 - 26/72 ttt
_ Combined adencn.lldzno- ' o : - ;
carcincea , 11/7T1 +  10/63 - 16/63, - 31/T2 tttt

] Statistictlly lien;ficnntly different from controls (p = 0.0012;
Fisher's Exact Test).
8 Syatdgl Tes significantly different from controls (p = 0.00015;
2D hct Test).
228 Not 3 stically significantly dirrerent from controls (p = 0.075;
Fisher's Exact Teat).
2888 Statistically significantly different from controls {p = 0.026;
Fisher's Exact Test).
t Stat§at1ca11y significant trend (p < 0.005; Cochran-Arnitage trend
test).
t+ Xo statistically significant trend (p > O. 005, Cochran-Armitage
trend test),
11t Statistically significently different from ~ontrols (p = 0 0025
Fisher's Exact Teat).
1ttt Statistically significantly different from: controls {p = 0.0002;
Fisher's Exact Test).

BEST AVAILABI.E COPY




e i T R 006833‘ “
. Py Caraner A W 5"'7 'S

Rev:lmd by:
Section 6, Téicology Branch (T8 769C) - - o
Secondary R r: Judith Eausv:lrth Pa. D. . LO

c/l‘?/“

Sectidn‘6 1cology Branch (TS 7690) : ’
- DATA zvu.uumn aaconn

S’I'UD! TYPE: Oncogen:lc:lty (Guideline 583—2) ~  o
HRID KUMBER: hoahss 13 - o

TEST MATERIAL: Technical grade INL-SBOO vith a stated pur:lty of 96. 8$ was.
used. , ;

SYNONYMS: Express Herbicide; benzolc acid, 2-[[[[!—(h-methoxy-6-nthyl-
1,3, S-triuin-a-yl)-l-nethylmino]carbonyl]uino]aulfonyl]-, methyl ester

, s'nmz mm(s) 60-87

SPOISOR- E. I. DuPont de lenours and Ccupnny, Inc., !mrk ‘DE.

TE‘STI!G !'ACILI,'I'!. Haskell Laboratory for Toxicology and Indnstr:ltl Hedic"

TITLE OF REPORT: Oncogenicity Study with INL-5300: Eighteen-Month Peeding
- Study 1n Mice SRR R . , A

AUI'HOR(S) Tob:la., A. J.
~ REPORT ISSUED: March 6 1987

COHCLUSIO!S Diets ca:tuining 0, 20, 200, or 1500 ppm Expreu were givea to
" male and femmle Charles River Crl: CD-l(ICR) BR strain mice for 18 mtln.
At the end of the study the hi;ho-t dose tested was a.uoc:l.ated with
minimal effects on body weight (6 and 5% less than control group means

for mles and females, respectively) and body veight gain (24% and 20% -
less than contyols for mRles and femamles, respectively) were observed.

At 13 veeks, jhaze vas apimwoximately a 10% decrease in body weight gain
for the highy groap sales, and the female mice in that group gained
the zame & weight during the first three months of the experiment.
Although mo [1%Yy wvas not statistically significantly increaszed at tae

highest dose in male mice, it was 65% in the 1500 pmm dose group ccmpared
to S51% in the control group. The incldence of a.myloidosis vas statisti-
cally significantly increased in male and female mice at the highest dose
level (p < 0.01; Fisher's Exact Test), and the incidence of bilateral
seminiferous degeneration (atrophy) and oligospermia. wvas statistically
significantly increased in 200 and 1500 ppm group males. Amyloidosia was
also increased in females from the 1500 ppm dose group. Thyrold inflamma-
tion was statistically significantly increased in both sexes at the
highest dose. ' .

53
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~ Based on the eazed incidence of 'bila.teral seniniferoue degenera.tia: )
© " and oligospe | 4n mid dose group male mice, ‘the suggested BOEL wvas 20
- pmm (3 ng/kg/day), and the LEL was 200 P (30 ng/xg/day). -

CONCLUSIOES

Under the conditions of the study, Express was not oncogenie.

Core classirieetion- Supplementary. Body velght reeulte, norta.lity la.te

in the study, and the incidence of a.ge—rela.ted effects suggested that =

. adequate dose levels for assessment of the oncogenic potential of Express®
in male mice were used. However, results from female mice in the higheat
dosed group euggeet thet en a.dequa.te dose range vas not teeted. o

I. mo'rocon. S Gl e

A.  MATERTALS

. 1. Test species: Male and female 29-day-old Charles River Cr1:CD-1(IG
© BR strain mice were used. Their weights ranged from 16 to 2b g. fesf¥iiy
males and 13 to 22 g. for femmles. The animals vere placed on te X -
‘diets lT da.yl et‘her their lrrinl at the laboratory. : %

SL2 Diet preparetion' Basal diet ccneisted of Purina Lab Chor !5002 -

" ' the test substance was added in corn oil in appropriate comcentratioms.
(Corn 011 vas 1% by veight of the diet.) Test diets Vere prepared.

" weekly and stored under refrigeration. Samples of test diets were
‘analyzed for stability, hc-ogeneity and accuracy of test cmcentrt- :
‘tion at the beginning of the study and on test days 1Tk, 363, and 545.
The report noted that om test day LLoO concentretion and hamogeneity
analyses were made of test diets because a change was made in the
mixer used for diet pepnticn: for the rest of the study.f

B. STUDY DESIGE

1. Animel assigrmant: i.mll vere ra.ndcmly assigned to test groups as

follows:
Anima.ls per gex
, - Interinm
‘Main study® Sacrifice®®
1 g . 10
2 80 o 10.
3 - 30 10
4 High (EHDT) 1500 80 N 10

#24 menths. ®9At 12 months
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 Number of a.‘n’imis SRR
T BeX per group - Frequency
: Horta.lityf 0 A ‘Tyice a day
' Signs of toxicity . - A1l . - Twice a day‘ _ E
Body weight . . M1 On day of arrival at lab,

at veekly intervals through
‘the first 6 months, bi-
‘weekly thereafter, and = -
~ on the da.y of necropay.

Food consumption o o A1 [ Por all ve:lghing inter-

. SR , vals during the study.®*

Ophthalmology " High and low '_"At the énd' ofthe study.
. dose groups only _ ‘

Blood samples loees At 3,6 9, 12, a.ud 18 B
. _ .y , - ~ monthl. : ; g -
Kecropsy Animals found dead When found. T

Or mor ibund

10 " At 12 mcaths
Survivors - At 2% mooths

®*Each mouse was individually handled at least once each week during the
first six months of the study and every other week during the remainder
of the study. The gross presence of tissue magses a.nd chnnsel 1u

appearance and behavior were noted.

#3For each 1individual animal. ‘
'"’I’he report stated that 10 animals of each sex vere selected at random

".se0n the basis of freedcm fraam any lesions which appeared to be of a

spontarecus originm amd which occurred vith a gimilar frequency in

control greip miee B

* blood samples: Blood was collected by amputation of
2l portica of the tail from animls vhich vere fasted for
16 houxs micr to aupling

Hematology
X Hematocrit { Differential vhite cell counts
"X Hemoglobin Mean corpuscular hemoglobin

"X Red cell count
"X Platelet count
X Total white cell count

concentration
Mean cell volume
Meanr corpuscular hemoglobin
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2. Necropsy Gross lesions were noted. "
‘a. Weighed organs j S
.. X Liver X Spleen - X Brain

X Kidneys X _ Heart X Testes

The kidneys vere weighed with adrenals attached and the testes were
. veighed with epididimydis attached. .. .

'b.y Tissues examined microscopically

- Circulatory Syatem 'Kemtopoietic System Repr'oducy‘:tiv'ef Sygtém .

X Aorta % X Bone marrow-~ - - X Epididymides

“X_Heart . o “X_Lymph nodes . _X Mammary glands )
= - _X Spleen - X Ovaries -
Digestive System . _X_ Thymus - 'X_ Prostate . - '

. - : ‘ ) ’ . X Seminal veusiclet
_X_Cecum . ’Musculosheletal System" "X Testes o
_X Colon - , . x Vagina. - .
_X_Duodenum o X Bone ' . X Uterus vith cervix
_X_Esophagus x Skeletal muscle ’

x Ileum Respiratory Syatem
Jejunum Rervous Systan :
L Liver ' ) _ . X Lungs
X _Pancreas _X Brain : o X Nasal turbanates
X_Rectum - _X_Sciatic nerve - - Trachea
_X Salivary gland _X Spinal cord
_X_Stomach -
_X_ Gallbladder
Endocrine System = Other = , . Urinary System
_X Adrenals _X_ A1l macroscopic . X Kidneys
_X_ Pituitary abtnormalities X Ur:lnuy bladder
_X Thyroid with _X Eye
parathyroid Lﬂardaria.n gland
X Skin and subcutis

Tissue s @8 from the control and high dose groups as well as mice
found de or sacrificed in extremis were examined microscopically.
The report stated that only the heart, liver, ld.dneyu, lungs, and
organs with gross lesions from mice in the low end mid dose groups
were examined.
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D.

STATISTICAE ANALYSIS

Body weights

~ Organ veights

Clinical pathology

Survival among groupa ’

- Tumor incidence'

Snrvival probability

583-2’ S
00¢833

Statistical Test

Continuous Variables

_‘One-way analysis of variance (ANOVA) :
Least Significant Difference test (LSD) °

ABOVA with pair-vise comperisone by

LSD and Dunnett's tests, and a test

for linear trend .

ANOVA and the‘Bartlett's test; if the

- P-test was significant, means of each
treated group were compared with that
of the appropriate control group by
Dunnett's test; if results of the Bart- ,

. .lett's test were significant, the Kruskal-

* ‘Wallis and Mann-Whitney tests were used to
campare control group means with each
treated group mean . :

Ron—Parametric Variablea
Mantel-Haentzel and Fishe. 3 Exact tests
Fisher's Exact test
Other Analyses o

Kap;an—Heier procedure

_ ®*Tumors were analyzed by specific site, lesion, and benign-malignant

classification.

A.

II. REPORTED RESULTS -

Mortality and Signs of Toxicity: Mortality during the study is summa-

rized as tellovs

Hnles

Hortalities during‘days

Dose ) Females
(ppm) 0-365 ~ 366-553 Termination N-365 33-553 Termination
0 3 38 39 4 Lo 36
20 3 L5 32 k L5 31
200 7 36 37 2 39 39
1500 5 LT 28 2 L6 32

One female mouse from the 200 ppm grour
the study and was replaced by a pretes- -
that one male from the 200 ppm dose gr-.

ppm dose group were accidently klled :.-:-.

*'»1 i1ring the first week of

The report also noted
one female from the 20
*ne study.

52,

[ Sl

BEST AVAILABLE COPY




A Morta.lit!g.d signs of toxicity (continued)

B.

006333i

Accordin; to the report the following clinica.l signs vere slightly
elevated but not e.ttributed to treatment ‘ . o

o , , : - Dose levelr.(yppin.) . S
" Locatiom = . 0O T 20 200 - 1500 ce s
- ;7 o " Males i g ‘ ’
Irregula.r respiretion 1 2. 0 - -6 _
- Weakness 13 15 - ©..13 - 20
’ Hunched appearance = 2 : 8 1. 7
Swollen eyes -6 o 13- - 1
' Females
Cyanosis : 9 1Y .9 18 -
Exophthalmus 6 8 9 18
Colored occular dis- . s .
charges: : 3 T 3 10
Pallor ‘ ‘ 13 19 -2k 20
Ruffled fur -5 10 8 13

® Ko statistical evaluations of these results were conducted
according to the report. : . .

Body Height and ?ood Consumption:

The report noted that at 18 months the respective group mean body

'weights for the high dose group males and femsles were 6.8 and 10.3%

less than control group means. The report indicated that the wveight
decreases wvere obaerved from days 133 to 517 in males and from day

182 to 5h6 for female mice.

The investigators noted statistically significently decreesed Broup
mean body weaight gains in mele and female mice at the 1500 ppm dose
level in egpparison with that of the control groups during the first
six monthsef the study. The high dose group femalea also had
statisticalfy aignificantly decreased body weight gains during the
last year o?the feeding period. These differences are summarized as
follows: . .
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- Body Hel@ and Food Conmon (contmued) L
. Weeks of R -Dose level (ppm) L
~,.beomt10n;--0;v 2V 200 1500
026 - 12.0 - 12.4 128 =7 g.ugr -
2652 1.6 - 0.9 0.8 1.0 ’
- T 5281 T =1.9 -2.1" =1.7 ~1.6"
‘o8t 13.6 123 . 12.4 10.4
026 103 107 .. 9.9 9.2%
52-81 " 0.7 0.2 0.5 0.5 .
: 0—8$ ) 15 8 13.7 - 13.9 12.6%

o Statlatically s:.gnlﬁcantly dlfferent from control
(p < 0.05; ISD teet) ‘

‘There were no. s1gn.f1ca.nt dlfferencee in group . mean fopd consumpt:.on ‘

or food efﬁclency obeerved accord:.ng to the roport.

Test su’betanee mteke. Accordmg to the report d1etary

angalyses
indicated that test substance concentrations were within +12% of the
nominal concentrations, and homogeneity tests indicated a +15% varia-
tion in concentration. Based on results of these analyses, body
weight and food consumption messurements, the daily inteke of test
subetance was calculated. For males the daily doses were reported to .
be 2.5, 25, and 197 mg/kg/day during the entire study Those va.mes

for female mice were 3.1, 31, and 247 mg/kg/dag. , |
Ophthalmology: HNo sig:iﬁeant effects were noted by the investiga.tors.

Clinical Pathology - Hemetology: The investigators noted that there
%ﬁ?ﬁﬁ??%ﬁmﬁ%ﬂimt differences between treated

and control groups, but the differences were described as unrelated to
dose, and tbey were reported to be within normal ranges.
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Hecropsy - - ’ ‘
1. ‘Organ weights: Organ veight changes vere consistent with the reduced

- body weight observed in the atudy.’ The mean values are emr‘iged as -

follows: B _
L o . Dose. level (ppm) = .
Time of _Males = . ,_Femles " - .. .
observation 0 1500 . 0. . 1500
, _ Males o
 Body velgnt (g) W2 W2 s b1se
Liver velght (g) 2.273  2.303  2.446 ° 2,57k -
% Body weight 5.195 - 5.2346  5.h93  6.182e
_ _ | Pednlee | ’. ;
Body welght (g) .1 3.2 39.1 3.3
Liver weight (g) 2.098 -  2.020 - 2,113 - 2.179
% Body veight 5.1i2 5.195 s.k80 5.8k ®

Statistically eignificently different from control (p<0 05,
LSD and Dunnett s tests)..

Non-neopleatic leeione The inveetigatore described the microecopic
- lesions they observed as follows: . .

" Histopathology data’ revealed several minor modificatiocns
. 1n the normsl lesions of aging vithin the male and female
: 1,500 ppm dose groups. These included a slight increase
in the emrity of emyloidosis and marginal changes in
same background inflammatory lesions. A specific target .
organ wvas not 1dentified...In general, both the incidence
and severity of amyloidosis was slightly greater in the
1,500 pr= male group than in other male groups. Examination
‘of the organs which vere most consistently infiltrated
vith amyloid (kldneys, liver, heart, thyroid, jejunum,
ilewm, and adrenal cortex) indicates that the increased
incidence wvas not statistically significant. The incidence
of smyloid in other organs {i.e., secondary target organs)
is more an indication of the severity within the individual
. rather than the incidence within a group. A statistically
significant increase of amyloid was observed in a few of
these secondary target organs (glandular stomach, mesenteric.
lymph nodes, and testes) in the male 1,500 prm dose group.
Amyloidosis was also slightly increased in incidence and -

severity in the femsle 1,500 ppm group, although only two - , '6._ ’

organs {glandular stomach and mandibular salivary glands)
demonstrated statistically significant increases.

e
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Ron—neoplastic lesicns (continued)

KOther lesials the investiga.tors a.ssocia.ted vith the 1ncrea.sed severity
" of amyloidosis included testicular atrophy and oligospermis. The . o
. reported incidences of a.myloidosis a.nd testicula.r effects are sumrized ; ,‘f

in stle 1 belov. -

The report also noted a ststistically significa.nt 1ncresse 1n the E

. incidence of thyroid inflammation in the high dose group male and

female mice.. _The Beverity of these lesions was slight in. mle mice-

‘and slight to mild in female mice in the test group, and the duthors

 characterized the lesions as possible indications of the cs.tabolic

- 3.

~condition of the anims.ls 1n the highest dosed group.{ :

Neopls.stic lesions: The incidences of the most frequent]:y observed L
tumors are summarized in Table 2. below. According to the report

_there was no signiifcant increase in the incidence of any tumors in
. mice treated vith the test substance. . ; ‘
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Incidenct of amyloidoaia and related lesions in male and temnle A,; o
mice treated vith ExpreseO in their diets for up to 18 months. t -

' Dose leyel (ppm)

Observation - 0 T 20 _ 200 ;~m1500 _
~ . Males . . s . o .
Liver =~ . koo /80 - 48/80  49/T9
Jejunum ST . b8 . W3/13 - s1/18  52/Th
Ileun - S Wyts . boJ70- - W6/T3 C  WB/TL
. Kidney (amyloid) - .~ kg/80 43780 - s52/80 . 56/80
Focal atrophy (secondary to S I . .
: amyloid deposition) .. 11/80 13/80 - 15/80 21/80 = - -
' Adrenal cortex .. , 44 /80 L4/78 - 50/80 - 52/80
Heart - - - - k80 . 4W/80 °  50/80 . 52/80
Glandular stanach o 31/78 35/79 - 39/18 -48/78 =e
Lymph node. (mesenteric) - - 28177 - 26/70 ,35/78 . blyT6 w8
Testes (am:loid) L e0/19 21/80 3h/80 » h2178'-
Edema ‘ . 0/T9 - 6/80%s= -13/80"' 6/78 »s
Seminifercus degeneration (bi- ' = ‘ '
lateral) . . 38/79 .- hk1/80 h5/80 5i/78 #% © . .
Epididymides (amyloid) 17/80 11/80 . ~:18/80  18/718 - -.
Oligospermia (bilateral) 22/30 . .26/80.. . 36/80 ®* . .43/78 was.
- Thyroid (amyloid) . k2/80 k6/80 - 47/79 49/79
Inflammation : ‘ 0/80 0/80 - 0/79 ’ 8/79 #=»
| Females ’ i
Liver 47/80  50/80  L49/19 = 56/80
Jejugum - Lh/Th - 52/76 Y7/78 . - SO/T1 -
Ileum o T L8/72 52/T4 . 50/75 ST/TL
Kidney ' ' . sk/8o0 s;/80 - s4/80°  60/80
Adrenal cortex o 45/80 L6/80 .50/80 56/80
Heart . 47/80 51/80 49/80 58/80
Glandular stcmsch : 39/79 LL/78 L6/78 51/79 ®
Salivary glamﬁk(mnndibular) 11/80 13/80 15/80 25/80 8
Salivary glamg (parctid) k5/80  51/80 50/80 53/80
Thyroid (amyloid) BT/79 53/19 50/80 56/79
’ Inrlammation 9/79 5/79 1“/80 _ 27/79%*
. Stat%stically significantly different fronm control (p<o. 05, Fisher's Exact
test).
##% Statistically significantly different from control (p<0.0l; Fisher's Exact
test).
%2 Statistically significantly different from control (p<0.001; Fisher's Exact
test).
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E. Necropsy (continued)

e " Table 2

Incidence of selected nedpiastic lesions i1 male and female mice B

treated with Express® in their diets for up to 2L months.

Dose level (jbpm) '

Observation __  _ _0O 20" 200 _1500
k ‘Males
Liver (number examined) : 80 8o 8o 19
Hepatocellular adenoms 6 3 4 ‘5
Hepatocellular carcincma L 2 .6 3
Lungs (number examined) ' . 80 80 80 80 ..
Broncho-alveolar adenoma 15 L == L »n 3 e
Broncho-alveolar adenocarcinoma 3 1 2 1
Hardarian gland (number examined) 8o 80 8o - 8o
Adencma ‘ ’ 5 T 9 3
Animals with tumor (any type) 34 22 21 &
Females
Lungs (number examined) 19 8o - 80 8o
Broncho-alveolar adencma . 5 b ‘5 6
Broncho-alveolar adenocarcincma 1 0 2 2
Miscellaneous (number examined) 20 19 25 18
Lymphema (lymphocytic) 5 L 8 3
Lymphoma (hiatiocytic) 20 19 25 18
Animals with tumor (any type) 28 17 27 22

#% According to the repbrt, the incidence is statistically significantly

different from the cemtrol group (Pisher's Exact test, p < 0.01}.

T . III. DISCUSSION

&

A. Authors' Conclusicns -

The investigators concluded:

Effects attributable to the dietary intake of INL-5300 by
Mean body weighta for both
male and female mice in the 1,500 ppm group were lower when
compared to controls. Evaluation of mean final body weight at

mice in this study were minimal.

sacrifice confirmed a statistically and/or biologically

[REST REAILADL
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AL Authore' Gomclusions (continued)

"significant decreaae in body weights at the 1, 500 ppm level . L
in both sexes. " Organ veight data revealed an increase in : o . SR
. -relative liver weights in these same groups. However, this
~'effect was interpreted to have no major biological significance
and vas considered to. be related to the lover mean. final body .
weights observed. : . ‘ :

Histopathology data revealed several minor modifications in

. the normal lesions of aging within the male and female 1,500
ppm dose groups when compared to thelr respective control .
groups. These included a slight increase in the severity of

" amyloidosis and some marginal changes in some background
inflammatory lesions. A specific target organ was not

. 1dentified. In additiocn, secondary changes observed in a few
organs (thyroid, testes, and epldidymus) were considered to
be directly related to the amyloldosis observed and to the
slightly catabolic condition seen 1in these groups.,’h

IRL~ 5300 vas not carcinogenic in mice under the conditions of
this atudy. ‘ ,

Ro other effects observed in this study could be considered
compound related. Therefore, the no-observed-effect level
(NOEL) for the dietary intake of INL-5300 for mice this study
vas 200 ppm. .

B. Reviever's Discussion

The decrease in group mean body weights for male and female mice: in the
1500 ppm dose group Were approximately 6 and 5% below control values at
the end of the study, respectively. Overall weight gains for the high
dose group vere decreased in comparison to controls by 24% for males and.
20% for females. Food consumptiocn results and clinical signs obeerved;in
the study suggested that the body weight decreases vere not associated
with other effects such as diarhea, anorexia, emaciation, or poor palata-
bility of test diets. There were also no statistically significant-
absolute organ weight decreases reported.

Thr group nmes: ¥ velight results were used to determine effects on body
welght gain e weeks during the study. The results. of those calculations

are summarized ms follows: R
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B. Beviever s Discuasion (continued)

Dose level (ppn)

Onseﬁnfion_ Lo T2 200 - _1500
| ' Males - k
. Body. Height at - S B R
Week 0 =~ .. 29.2 - 29.6 29.5 29. ., '
Week 1° N 38.7 T .3901‘_ ’ _39’.8 37.8 .
. Weight gain - . 9.5 9.8 . 10.3 - 8.5
% difference . —_— -+ 3.2 + 8.4 -10.5

Females

'Body weight at . B . o
" Week 0 ‘23.2  23.1 23.3 22,

9,

Week 13 ~ 30.6. 30.8 ©30.3 30.9
Weight gain T 1T 7.0 7_.h :
] difference * . b =54 0.0 .

» Calculated as follows

% di’fcrence = (control veiigt 5ain - test group veiggg_gain) X 100
o o control Hcight gain) :
By the end o?f the‘study survival in the control, low, mid, and high dose
group male mice was 49, 40, 46, and 35%, respectively. Survival raten in
those groups of female mice were 45, 39, 49, and L0%, respectively.

These survival rates were not statistically significantly different &ccording
to the report, and the most trequcntly identificd probable cause: of death

1in the study was amyloidosis.

.~ The only microscopic obaervations associated with the adninistration of
the test substance were increases in the incidence and severity of lesions
indicative of aging (amyloidosis, seminiferous degeneration, and oligo-
spermia in males, and amyloidosis in females). The investigators suggeated

- that the effects in the testes and epididymus were a result of sévere
anyloidosis, bat the incidence of those effects (see pege 9 above) is much
greater than thet of amyloid in the testes or epididymus. Edema in the
testes wvas also statistically significantly increased in all doae groups,
but most of those lesions occurred with amyloid in the testes and their
incidences were not dose related.

The incidence of oligospermia was statistically significantly greater

in the =id and high dose groups than the control group. A reviev of

individual anizal data indicated that oligospermia occurred in animals

with moderate to severe seminiferous degeneration, and the proportion of
animals with seminiferous degeneration in each group having cligospermia

increased with dose (58, 63, 78, and 80% for the control, low, mid, and r~{)
hizh dose groups, respectively). These results support the investigator's
conclusion that a dose-related increase in severity of effects on the




‘lenever 8 Dz.acuse:.on (contmued)

testes of mice t'reeted \n.th Exprws. Smce these - effecta ocou'red du.rmg
"~ the. last 6 months of the a‘t:udy, they are probably related to the aaa of
: the am.ma.ls- . S o

"Based on the mcresaed se. 'er1ty of semlnlferous degeaeratmn as ind1cated_
by a statistically mgufmantly increased incidence of oligospermia in

| mid and high dose group male mice, a no—obeerved-effect level of 20 ppm - .

; 53 day; lowest dose tested) is suggested. The lowest—effect level -
(LEL) was 200 ppm, end the reduced body weight @.m in mle mics indicated
that adequate doee levels were tested in that sex. , ,

The ineidence of agt,hrelated effects and the abeence of e1gufwe.nt weight
~loss dyring the first 13 weeks of the study in female mice suggests that

an adequate dose range for assessment of the oncogenie potentlal of
Express‘ was not used in this study. ; ,

The reporb stated tha.t a fmlr-week range-fmdmg study and a 90-day )
- feeding stuﬂy were conducted to provided a basis for selection of the :
. doees used in the oncogenicity study.. Results from the 90-day study were
deseribed in the report as follows: , o

The dose levels for the ninety-day study were 0 125, 500,
1,250, and z <,500 ppm...

. No canpmnd—related effects on mean body welght mean
body weight gainsg, food congumption, food eff1c1ency, or
clinjecal s:.gns. o

* No compmmd—related effects on measured hana:bolog:.cal
paramters. ~ ; ,

* S1g;nlf1cant1y elevated mean sbsolute and relative hver
. weights in femle mice in the 2,500 pmm grcup.

* Elevated mean relative liver weights in male mice in the
2,500 pm. graup.

°® Elevated msea relative liver weights in male and feuale
- mice in the 1,250 pm group.

* No grces or histological changes attributed to dietary
adminigtration of IN 15300. ; .

Tre no—observed—effect level for the nmety—day study was
nezdered ‘ao be 500 ppm.

Since no data were submitted to support these conclus:.ons, the . toxicological
significance of the results can not be determined, and the adequacy of the
dose levels tested in the oncogenicity study is not supported.

The incidence of tumors was not increased in ﬁle or fomale mice under
the linited conditions of the study.
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DATA EVALUATION RECORD

STUDY TYPE: Teratology - Ra.‘ooits (Guideline 583-3)

. MRID HUMBER hOZhSS-lh

. TEST MATERTAL: Technica.l grade INL- 5300 v:lth a stated purity 91; 2$ wvas

used.

SYNONYMS: Express Herbicide; benzoic acld, 2-[[[[n-(h-methoxy-s-nethyl-

1,3, S-triaz.;n-Z-yl)-R-methylamino]car’bonyl]amino]sulfonyl]-, methyl ester

* STUDY mm(s) 150-86

' TESTING FACILITY Ha.shll La.bora.tory for Toxicology and Induatria.l Hedicine

SPONSOR E. I. DuPont de luouxs and Company, Inc., Neva.rk DE.

'VTTTLE OF REPORT Ix L5300.

by Gavage o Da.yx 7-19 of Gestation.

AUTHOR(S): Zellers, J. z.

P’PORT ISSUED: April 8, L986

COHCLUSIOHS Groups of 22 pregna.nt Rew Zealand Wnite rabbits véz;e glven a
daily doses of 0, 5, 20, or 80 mg DPX-L5300 ’by gavage on gesta.tion days 7

through 19.

'Ba.sed on statistically significantly decreased feed conéumption and

‘increased incidence of abortions at the highest dose, the lowest-effect .

level for maternal toxicity was 80 mg/kg/day. The no-observed-effect.

level (NOEL) wvas 20 mg/kg/day. The LEL for fetal effects (10% reduction -
in fetal weight without statistical significance) was also 80 ng/kg/day,

and the BOEL is 20 mg/kz/day. There were no fetal malformations or

variations associsted with administration of
rabbits.

Ccore classification: Hinimm

A.

I. FROTSCOL

Materlals

Test sﬁiéa: Six-month old female Yew ~>1:1-4 White strain rabbits
were used. The Day the animals were a--:"1-iaiiy inseminated was
designated Day O of gestation.

Developnenta.l Toxicizy Study :I.n Ra‘b‘o:lts Dosed

the test substance in pregnant

W,
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B. Experimental procedures: The test substance was suspended in aquecus
0.5; methy] cellulose and administered by gavage on Days T through 19
of gestation. Doses of-0, 5, 20, or 80 mg test substance per kg body
veight were. given to groups of 22 inseminated does.

“Ce Maternal observations' Each doe was observed at least‘onCe daily for
_occurrence of toxic signs and mortality. Body weight determinations
vere made on days 0, T through 20, 24 and 29 of gestation, and food ,
'consumption was measured daily during gestation. i

Surviving rabbits vere veighed and - sacrificed on- dsy 29 of gestation.
Internal organs were examined for gross lesions, and liver weights
vere obtained. The numbers of corpora lutea, implantation sites,
live and dead fetuses, and embryonic deaths were noted.

Does dying prior to the end of the study were examined for gross
pathological changes and to determine the cause of death vhen pos-
sible. = The pregnancy status of these animals was slso noted.

D. Litter cbservations: The number of implantation sites, live and dead
Tetuses, and resorptions were counted.

E. Fetal observstions- The position of each live fetus in utero vas

recorded, and they were weighed and examined for external abnormali-

ties. The fetuses were then internally sexed, and their viscera were -

examined for variations and mamlformations. The brain was examined

through a transverse section ‘between the parietal snd frontal bones . .
of the unfixed fetsl hesd, . e e . e R STt

Fetuses were then-fixed in TO% ethanol and macerated in potassium
hydroxide. The skeletons were then stained with alizarine red S for
examinatlon.

F. Evaluation of cbservatiocns: The report stated that the litter wes
considered the experimental unit. The proportion of affected '
retusesllitter or the litter mean of each parameter was subjected to
statistical analysis, and differences were considered to be statistically
significant at p < 0.05.

Statistical analyses were listed in the report as follows:

i- - Test for .
Obse ion Linear Trend Betveen Group&”; R

Incidence of pregnancy Cochran-Armitage Fisher 8 exact
Clinical signs

Maternal death

Litters wvith fetal

resorptions
Maternal body weight Orthogonal Dunrett's,
Maternal body weight polynomial when one-wvay
change of dose ranks * ANOVA was
Feed cconsumption , significant * ,73

Liver wveight
(absolute & relative)
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E. E‘n.luntinq Of ODbve oo covee AosliurfluSus.

o © Test for o S
_ Observation -~ Linear Trend " .. Between Groups
Implantations =~ . Jonckheere's #% Mann Whitney U %%
Live fetuses . . o ' : , o
Dead fetuses - o B . ' . .
Resorptions ' o 7 :

~ Corpora lutea : R : o - -
Male fetuses
Female fetuses
Fetal weight
Percent resorptions
Incidences of fetal
alterations,

% If Bartlett’s test is significant (p < O. 05) then Jounckheere's
test 1s used to determine significance of trends, and the Fisher'sa
exact test is used to determine the significance of difrerences
between groups. .

#% Yhen more than 75% ties occurred in reproductive and fetal para-
meters, the Cochran-Armitage test was used to detect significant
linear trends, and the Fisher's exact test was used to determine
the significance of differences between groups.

IT. REPORTED RESULTS

A. Maternal observations: The only sign observed during gestation and
attributed to the test subatance was red discharges on the cageboard. -
This effect was significantly increased in the high dose group in
comparison to the control group during gestation days 20 through 29,
Tke overall incidence of red discharge on cageboards according to
individual animal dats was 5/22 in the control group compareéd to
9/22 1in the high doss group.

One fey from the high dose group was found dead on geatation day
17 with | izatiocn of the lungs. Another female from the high dose
group, previously aborted a fetus and had four more in utero,

wvas found dzad on day 29 of gestatlion., A female frém theé mid dose
group dled just prior to scheduled sacrifice and was found to have
multiple mucosal hemorrhages of the stomach assoclated with a
trichobezoar. All three of these animals were pregnant.

During the dosing period, the high dose group exhibited statistically
significant decreases in body weight gain in comparison to the control
group. After dosing the high dose group had a statistically signirfi-
cantly increased body weight galn when compered with that of the
control group. These results are summarized as follows:

REST ﬂuﬁ'lﬂbir poev |
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Rabbit
A. Maternal gbservations {continued)
o Mean weight ' o
Dose (kg) on_gestationf Weight change (gg) for
(mg/kg/d;zl - Day 0 - Day 29tt Days 71-20 Days 0-29

o 3863.8 3B46.9 1ik.ke _16.9 o

5 3822.9 3721.5 12,1%% ©=101.b e
20 " 3868.9 3816.1 63.h ; -52.8 ) o
80 ) 3853 2 3684.9 =325,0%% '-168. - = ‘—[

tThe report did not 1nc1ude statistical analyses of these
results. i
t1tBody veights at day 2G, corrected for gravid uterine veight.
tttThese values were calculated from group mean body weights.
No statistical analyses were corducted on these data.
#Statistically significant trend (p<0.05). : ' :
"?tatistically signifticantly different from the control group :
p<0.05)

The report noted that feed consumption wvas decreaaed in the high dose
group during the dosing period, and in the low dose group it was

- decreased durirng the post dosing period. These results are summarized
as follows: .

Dose Feed Consumption ( /dav) on Days
(mg/kg/day) = T-10 10-13 * 13-16s 16-20 *  20-2h
0 1h7.9 44,3 133.7 - 132.4 135.0
5 1L7.4 139.0 111.2 100.4 116.0%®
20 148.4 131.5 110.3 101.4 129.1
80 11h,72#  80.8%a@ 61,18 Li 328 90,82

#Statistically significant trend (p<0.05).
##Statistically significantly different from the control group
(p<0.05).

According to the report there vere no compound related éffecta observed
at gross necropsy, and there were no significant effects on absolute
or relatlive liver weignus.

1(:3
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A. Maternal ebservations (continued)

Pregnancy status in each of the test groups 1s~summarlzed as follows:

Dose (y_m_glg /day)

Parameter o 5 20 8o .-

Number inseminated 22 - 22 .22 ‘22 -

Nunber pregnant 18 18 20 19 ,

Deaths 0 (4] 1 zc® - . o -
Abortions . o1 .0 1 TRE wuE

Total resorptions 1+ 1+ 1¢ 0

Number of litters - 16 17 17 11

%Both were pregnant. "
#%0ne of these also died before the end of the study.
®88Statistically significantly different from controls '
(p < 0.05; Fisher's exact test). ‘
tPregnancy determined by ammonium sulfide staining.

B. Litter observations: The report summarized these observations (meanl
per litter) follows:

Dose (mg/kg/day)

Farapeter 0 T 35 20 80
Number of litters 16 17 17 4‘ 11
Live fetuses

Males 4,0 - L.} ‘5.0 3.5

Females h.1 3.7 k.0 2.42

Total 8.1 8.1 9.0 5.8%
Dead fetuses 0.0 0.0 0.0 0.0
Resorpticns 0.8 0.6 0.6 0.6
Implantations 8.9 8.7 9.6 - 6.5%
Corpora lutea 11.2 12.8 12.4 11.3
Fetal weight (g)

Males L3.79 L2.73 L2.69 39.19

Females 42.96 L43.26 ~kl.25 38.57

Both sexes .

combined k3,32 43.36 42,53 39.13

#3tatistically significantly different from controls
(p<0.05). :

C. Fetsal observationa: The report noted that the mean percentage of
fetuses per litter with malformations was statistically significantly
increased at the highest dose level. These results are reproduced
from the report in Addendum A below.
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C. Fetal observations (continued)
The mean percentage'of fetuses per litter with variations in the low
dose group was also statistically significantly increased. These
results are reproduced from the origina};report in Addendum B below.
III. DISCUSSION

A. Authors' Conclusions

The investigators discussed the results of the study as follows:

No significant differences in mortality were observed among
the groups, but three femai2s...were found dead during the -
study. Whether these deaths were assoclated with the abortion
‘process, disease, IRL-5300 treatment or a combination of
these factors could not be determined.

...On the basis of the high variability in body weight change
and feed consumption among these rabbits, the lack of a
dose-response relationship, and the absence of a rebound
effect folloving cesation of treatment at the lower dose
levels, the test substance did not appear to have any clear
maternal toxicity at the low or intermediate INL-5300 levels.

eseln addition to a significant increase in abortione, the
high dose group also had significant decreases in the number
of nidations and live fetuses per litter. As no significant
difference in the number of corpora lutea per litter was
observed, the reason for this decreasse in nidations wvas
unclear. The reduction in litter size resulted in a reduction
of both meles and femsles...The difference in the number of
males and females in the group was...due to normal variation
and not to be compound related.

«»+In conjunction with the decrease in nidations in this
group, reducticns in fetal weight were considered to be
biologically significant. The reduced fetal veights vere
probably related te maternal toxicity, but a direct test
substance effect can not be ruled out.

The pergentage of malformed fetuses was significantly increased
in the high dose group, but not in thre other test substance
groups. The mesan percentage of fetuses with developmental
variaticns was significantly increasei at the low dose level,
but the percentages of the intermediate and high dose groups
were not significantly different from “he control group. Ko
significant differences in the rates > varlations due to
retarded development, or in the mean tercent of fetuses with
variations were observed. As no dose-r=sconse relationship
was evident and total variations were - - significantly

increased for the low dose group, t== - -:241s3e in variations
for this dose group was not demonst:: - *: he due to the Py~
test substance. - T ({
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A. Authors' Concluszions

The authors cbmcluded:

On the basis of significant increases in abortions, significant
effects on feed consumption and maternal body weight, lower
fetal weights, and a significant increase in the percentage

of malformed fetuses, both maternal and embryo-fetal toxicity

. occurred at the 80 mg/kg level. At lower levels, INL-5300

~did not cause definitive maternal or embryo—tetal toxicity.

Thus, the apparent no-effect level for the female rabbit and
fetus ie 20 mg/kg.

B, Reviever's Discuxsiou

Maternal toxicity: Individual animal data suggested that the variability
in body weight change results for each group was large. The standard
deviations for means in all groups were greater than the mean changes
determined from day T onwvard in the study. Therefore, these data are not
a reliable 1ndication of maternal toxicity by themselves.

Feed consumpticn results were not as variable. 1In the high dose group
consistently lower feed ccnaumption was observed in comparison to control
group values at the beginning of the dosing period (20% less). By the
end of the dosing period feed consumption was 6T% less in the high dose
group animals tkan in controls, and during the post-dosing perlod it
rebounded somewhat (33% less than controls) (see Page % above). Despite
these changes in feed consumpticn, group mean maternal body weight for
the high dose group st the end of the study was only 4% less than that
for the control group (based on terminal body weights corrected for the
weight of gravid uteri). These results suggest that the maternal weight
changes observed during the study may have been related to effecta on
fetal weightas.

Feed consumption end body weight results for the low dose group vere
slightly less than those wvalues for the control group during later portions
of the dosing and post-dcsing periods. The difference between the control
and low dose groups vith respect to feed consumption was less than 1% for
the first 6 3 of the dosing period and 16% less during days 13-16 of

gestation. @ end of the dosing period feed consumption in the low
" dose group W /s less than the control group, and during the post dosing
period it was 3% to 10% less than the control group values. Group mean
maternal body weight for the low dose group at the end of the studj vas
3.2% less than that for the control group.

The pattern for body weight and feed consumption results at the mid dose
level wvas similar to the low dose group's results (see Page b above).
The control group also exhibited a minimally decreased feed consumption
during the dosing period with a minimal increase at the beginning of the
post-dosing pericd.

~
4
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B. Reviever's-Discussion (continued)

Maternal toxieity (continued)

. These feed consumption results suggested that the test substance enhanced
the decreases in feed consumption in a dose-related manner such that
statistically significant changes Vere found at the 8o mg/kg/day dose . -
level (highest dose tested). ,

Since,the-number,ot dead fetuses and resorptions per litter was not
affected by treatment, the statistically significantly increased incidence
of abortions in the high dose group is an indicator of maternal toxicity.

Based on statistically significantly decreased feed consumption and

increased incidence of abortions at the highest dose, the lowest-effect

level for maternal toxicity in rabbits is 80 mg/kg/day. The no-observed-

effect level (FOEL) is 20 mg/kg/day. : S : N

Fétal effects: Malformtions occurred in isolated instances (one fetus
per group’ or data were not available from all test groups (see Addendum
A below) to essess the toxicologlcal significance of their incidences.

In addition, the litter size in the higheat dosed group was significantly
reduced, which exaggerated the percentage of malformed fetuses per litter
obtserved. Therafore, the significance of the increased proportion of
melformed fetuses per litter in the highest dose group is more likely to
be statistical rather than toxicological.

Since there was no increase in the number of resorptions or dead fetuses,
data suggest that the reduced litter size in the highest dosed group is
the result of reduced implantations in that group. Because-administratlen
of the test substance began at or soon after the time of implantation,

the reduction iz unlikely to be the result of the test substance.

Individual animal data indicated the following pattern of variability for
litter size and sex distributicn:

High dose

Observation : Contral group
Bumber of litters 16 11
B, litters with <50% -

female fetuses 9 6
Tctal fetuses/litter

Mean ; 8 5.8

Range 5 - 13 2-1
Ferple fetuses/litter

Mean - 4.0 2.4

Range 2 -1 0-5

~
”

-J
.

The proportion of litters with fewer femsle than male fetuses (56% in the
control and 55% in the high dose group), a simiiar range for litter sizes
(8 in the control group and 9 in the high dose group), and a similar range
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B. Reviewer's Discussion (continued)

Fetal effacts=

‘for the number of female fetuses per litter in the control and high dose
groups (5 for both groups) are similar. In addition, fetal weight for
males and females in the high dose group was similarly decreased bhelow
those in the control group (10 to 11% without being statistically signifi- -
'cant,). These results suggest that the reported significent decrease in
-femnle fetuses at the high dose level is not toxicologically significant.

Reduced fetal weights were not associated with an inctease in the incidence
of developmental variations (see Addendum B), andt. These results suggest
that fetal effects were the result of reduced maternal feed consumption.
Therefore, the LEL for fetal effects is also 80 mg/kz/day, and the NOEL

is 20 mg/kg/day. : :




- ADDENDUM A ~ o ' )
Incideh‘ce of Malformations in
Fetuses from Rabbits Treated with

Express Herbicide P
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MR=7409-002 TABLE 5 : o
3-15601 ' . - , ,
. INL-5300. DEVELOPMENTAL TOXICITY STUDY IN RABBITS

DOSED BY GAVAGE ON DAYS 7-19 OF GESTATION

FETAL MALFORMATIONS

DAILY DOSE (mg/kg)

0.0 5.0 ° 20,0 = 80.0

NO. EXAMINED [Fetuses(lLitters)] 130(16) 138(17)  153(17) 64(11)
External ’

No. Affected 0 0 NS IR ISY
Abdoun - dlt!0l¢h1§il oo XK eee l( l)c
Eead - Exencephaly with

Open Ey‘ eee coen cee l( l)e

) PlU-Clubde ese so s ees ’ l( l)c
lhbilicu. - Bernfa LN o l( l) eve

Visceral .

No. Affacted 0 0 0 1¢ &
Kidnayf- No P.pill‘ (31!0 Q‘) ) ece XX l( l)d

Head L

Mo. Affected 0 1( 1) 11 32
Brain - Hydrocephaly cee oo 1( 1)" ee 4
Eyﬂ had CCtataCt asa l( l) e e 2( l)

Skalatal _

No. Affected 0 1( 1) 1( 1) 3( 2)
Rib ~ Fuged 1( 1)® PTRNN 1?
Sternebra - Fused e 1¢( 1) sve o
Vaertebra - Bzpivertabra 1( 1) 3 2)

TOTAL NUMBER AFFRCTED + 0( 0) 2( 2) 2( 2) 6( 4)

MEAN PERCENT AFFECTED PER LITTER 0.0 1.6 1.3 13.4%

(+5.E.H.) (1.11) (0.91) (6.28)
: Significantly differsnt froa control values, p<0.05.

a-a- Significant trand 1o groups, p<0.05.

Same fetus affected. 8’)
A~

""" No datea.
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Incidence of Variations in
Fetuses from Rabbits Treated with
Expregs Herbicide
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MR-7409-002 _ TABLE 6 (CONT.)
B-15601 .- o _
: - INL-5300. - DEVELOPMENTAL TOXICITY STUDY IN RABBIT -
' DOSED BY GAVAGE ON DAYS 7-19 OF GESTATION
FETAL VARIATIONS
DAILY DOSE (mg/kg) .
‘ 0|0 5.0 ) 2000 B 80.0
- DEVELOPMENTAL VARIATIONS (Cont.)
Skeletal L
No. Affected 45(13)  72015)  54(15)  37( 9)
Byoid - Bent : 2( 2) '3(3) . 3(2) .
* Rib ~ Rudimentary (Luabar 1) - 14(10) 20(10) 19(11)  7( 7)
) - Thick!ned . s ees 1( l) oee one®
~ Extra Gesification Site o - .
(Lumbar 1) . 2( 2) 4( 3) 5( 5) .e
- Extra (Lunbar 1) 32(10) . 55(Q14) - - 34(14) 27(11)
Sternebra - Bipartite ‘ 2( 2) 5¢ 3) - 1C 1) .
;'_ e "'Extt‘ . eve :ooo vee l( )
Vertebra - Extra (Thoracic 13 eoe ase Teee §( 1)

with ribs)

TOTAL WITH DEVELOPMENTAL VARIATIONS  90(16)  125(16)  109(16)  52(11)
MEAN PERCENT AFFECTED PER LITTER 69.5 83.5% 66.7 78.4
" (+5.E.M.) (5.54) (6.12) (6.62) (6.98)

VARIATIONS DUZ TO
. RETARDED DEVELOFPMENT

No. Affected 30(13) 47(12) 66(13) 33( 8)
Skeletal
Fepur ~ Partislly Ossified cee 2( 1) 3( 2) 10( 2)
Humerus -~ Partially Ossified Ceee 1( 1) cos _ 3(.2)
Hyoid ~ Partially Czsified 4( 3) 2¢ 2) 11( 5) 6( 4)
R - Unoalified L) ev e 5( 1) eee
Publﬁ - Part!ﬂlly m‘ifi@d R ese s e ° 2( 2)
- UnOllified ese l( 1) Gee 1( l)
Rib - Plttlal]y @Bifiﬂd ee e . 1( 1) see eee
84
-33 -

- 36 -~
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MR-7409-002 ° % ' TABLE 6 (CONT.) ‘ '

H~15601 - D =
INL-5300. DEVELOPMENTAL TOXICITY STUDY IN RABBITS
DOSED BY GAVAGE ON DAYS 7-19 OF GESTATION
 FETAL VARIATIONS =

DAILY DOSE (ng/kg) oS

0.0 5.0 - 20.0  80.0

~ VARIATIONS DUE TO =
RETARDED DEVELOPMENT (Cont.)

Skull - Frontal Partially Ossified (1) 3(2) 31

- Interparietal Partially ‘
Ossified eee ) 1( 1) 2( 1) -
- Parietal Partially Ossified cos  aee } 1C 1)
- Nasal Partially Ossified ese - 101 cee
Sternebra - Partially Ossiffed - 18(11)  38(12)  43(13)
- Unossified : 6( 4)  7(35)  16(6)
TOTAL WITE VARIATIONS DUE TO ~
~ RETARDED DEVELOPMENT 30013) 47(12) 66(13) 33( 8)
'MEAN PERCENT AFPECTED PER LITIER 23.8  30.0 . 38.5 . 43.3
(+5.E.M.) ‘ (5.65) (6.99) (7.34) (9.79)
TOTAL WITH VARIATIONS 99(16)  128(16) 123(16) 56(11)
MEAN PERCENT FETUSES WITH VARIATIONS 77.2 85.9 75.2 84.2
(+S.E.M.) o

(5.40)  (6.24)  (6.56)  (5.99)

* Significantly different from control valuyes, 959;05.
L N ] lb data.

- 34 -

- 37 -

.- ¢ -Du-Pont HLRlso-es 1 Lo
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DATA EVALUATION REPORT

STUQY TYPE: 2 generatlon repro. - rat (83 4) TOX. CHEM NO: 419S
ACCESSION NUMBER. o “MRID No. No.; 402455-15

TEST MATERIAL.‘ IN 15300

SYNONYMS: Express, INL-5300, benzoic acid, 2-[[[[N-(4-methoxy-6-
nethyl-1,3,5- tr1a21n-2y1)-N-methylamlno]carbonyl]amlno]sulfonyl]-
', methyl ester, INL-5300~22, DPX L5300._ _

STUDY NUMBERS: Haskell Laboratory Report No. 193-86.

-~ SPONSOR: Agricultural Products Dept., E.I. du Pont de Nemours
. and Company, Inc., Wllmlngton, DE 19898. ;

TESTING FACILITY: Haskell Laboratory for Toxicology and
. Industrial Medicine, P.0. Box 50, Elkton Road Newark, DE 19714

'TITLE OF REPORT: Two-Generation Study in Rats with IN L5300.
AUTHOR: Linda S. Mullin
REPORT ISSUED: April 14, 1986

CONCLUSION:

Parent stemic ty NOEL = 25 ppm’ (2 0 mg/kg/day)a
LEL = 250 ppm (21.0 mg/kg/day)® based on decreased body
weight gain in the F;, adult females. ’

Reproductive NOEL = 25 ppm (2.5 mg/kg/day)b
LEL = 250 ppm {25.0 mg/.-cg/day)b based on decreased body

weight gain in Fjy pups on day 7 and in Fyy pups on
postpartum days 14 and 21. ;

. Cevelopmental Toxicity NOEL = 25 ppm (2.5 mg/kg/day)b

LEL = 250 ppm (25.0 mg/kg/dav) based on decreased
absolute splenic weights in F,p, male and female pups.
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2 These mg/kg/day values are calculated from the body welght,
dletary analyses, and the food consumptlon results, .

_b These mg/kg/day values are calculated by multlplylng the ppm
. value by 0.1. -

Core classification: Minimum This c1a551f1catxon is based,on
the fact that the methodolegy and. data reporting requirements
‘established in the Pesticide Assessment Guldellnes, Subd1v1slon F
‘§83-4 have been adequately satisfied.

The reproductive tissues were mlcroscopically examlned for
10 male and 10 female parental animals from the F; generation
only. To fully satisfy the data requirements in Subdivision F
§83-4, histological examlnatlon is required for:

o reproductlve and target organs of all control and hlgh
dose Fgq parental animals,

o ,reproductlve and target organs of all control and high
o dose Fj (in this case F3;,) parental animals, and

o organs demonstrating pathology in the high dose group
that should be examined in all F, and F) parental
animals in the mid and low dose groups.

However, based on the absence of significant toxicological
effects on reproductive-parameters (i.e., mating, fertility, and
gestation indices) in this study, the deficiency is not
sufficient to reduce the cla551f1catlon of the study to
supplementary or invalid.

Special Review Crite : (40 CFR 154.7) Not triggered by this
study.
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A. MATERIALS:
1. Test compound:

The test compound, IN L5300, was described as an off-white
solid, purity was 94. 2% whose lot number was not prov1ded in
this report ST : ] . _ . , .

2.. Test animals:

Male -and female Crl:CD (SD) BR rats, obtained from the
Charles River Breeding Laboratories Kingston, NY were used. The
males weighed from 23.3 to 59.2 g on receipt at the laboratory.
The animals were 38 days of -age when placed on test diets. :

3. Mating procedure:

Four groups each containing 23 male and 23 female rats were
designated the first parental generation (Fg) in the study.
After 70 days on test diets, one F, male was cohabited with a
female from the same test group up to 7 days Each day after
pairing the investigators examined each female for the presence
of a copulatory plug. The day a plug was discovered was
designated day 0 of gestation for the appropriate animal, If no
copulatory plug was observed in the 7—day mating period, the
female was palred w1th another male in the same treatment ‘group.

The offsprlng from the first mating of Fo animals were
designated Fj, litters, and F; parental animals were selected
. from those 11tters when the pups were 21 days of age (23 per sex
per test group). , :

Fo animals were mated a second time with different pairings
7 days after the Fla pups were weaned. Those offspring were
designated Fjp animals. Pregnancy confirmation and premating
procedures were the same as those in the first mating of Fp
animals.

After feeding the test diets to F; parental animals for
approximately 80 days, they were mated in the same manner as the
Fo animals to produce the F;5 and F,p, litters.

4. Diet preparation

The test diet was prepared every week and refrigerated until
use. Appropriate amounts of test substance were suspended or
dissolved in corn oil, and then mixed with feed to obtain the
desired test levels. Corn oil was 1% (w/w) of the feed.

Animals received foocd (Purina Certified Rodent Chow No. 5002) and
water ad libitum.

83
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" Actual storage time before use did not exceed 13 days.
‘Samples of freshly prepared treated food were analyzed for
chemical stability and concentration by liquid chromatography.
Samples tested for homogenelty were sampled from the top, middle
. and bottom of tha mixing container. This analysis was performed
in the Molecular and Genetic Tox1cology Sectlon at the Haskell
Laboratory S . : .

B. TUDY DES;GN AND METHODS: .
*1-; Animal assignment

Animals were assigned randomly to test groups (see Table 1).
The study was started on January 3, 1985 and was finished on a
November 11, 1985. The number of animals assigned to each group
in each generatlon was as follows: o

Table 1

'Animal Assignment in this Study
_ Conc. in = Fp generation F;, generation
Test diet (#/group) . (#/group)
Group {ppm) male female male female
1l Cont o] 23 23 - 23 . 23
"2 Low " 25 23 23 23 23
3 Mid 250 23 - 23 23 23
4 High loo00 23 23 : 23 ‘ 23

2. Dosing schedule:

The Fgo parental animals were given'test ‘diets - from'age 38
days to sacrifice, and the F; parental animals were given test
diets from weanling (21 days of age) until they were sacrificed.
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3. Obse;zations schedule

' . Number of anlmals S S -
Type of observation  per sex per group - - - Freguenc

mortality Al . ruice'a day
Signs of toxicity. o All R 'Twlre -a day
Body weight , o All L on day ‘of arrival at lab,

. , : at weekly intervals
- through the premating
. period.

All males and females  Weekly
from unsuccessful ‘

matings.
Pregnant females '~ on days 0, 7, 14, and 21
S L of gestation and
lactation
Food consumption - all For all Weighing interval
‘ : ' during the study
Ophthalmology : High and low dose ~ At the end of the study.

~groups only.

Necropéyk All animals found dead When found.
or moribund® '

2 puring %the premating period, gestation, and lactation each animal was
handled individually and signs of toxicity were noted.

Except the last week of gestation and during lactation for rats bearing
litters.
< Schedule for other animals is. as follows: -

Animals Generation Scheduled sacrifice
Adult males _ Fo After siring Fip litter
Fia : After siring Fjp litter
Pregnant females Fo - After weaning of all Fjp litter
Fya Lactation day 21 of Fjj, litter
Nonpregnant females Fg, - Sane déy as pregnant F, females
) Fya Same day as 2nd lot of pregnant

Fo females.

Weanlings Fia: F1p . Lactation day 21 (except Fy, wean-
Foa: Fap ‘ lings selected for breeding)




4. Hec;ogsx observatlons._

Parental animals found dead or sacriflced morlbund before
the end of the study were sacrificed and subjected to gross
‘necropsy. -The report stated that for both generations, 10
animals of each sex in each group were examined grossly and the
testes, epididymis, and prostate or the corpus and cervix ‘uteri,
and vagina were collected for examination. - ‘The testes were
weighed, and histopathological examination of collected tissues
was conducted for the F;, parental anlmals only. -

Ten Fpy, weanllngs of each sex from each group were randomly
selected for necropsy. The following organs from all test groups
were weighed:

Liver ~ _Kidneys - Spleen

Heart Thymus - . Testes
Lungs . ;

Tissues from the Fjp weanlinqs in. all groups were examlned
grossly, and those from the control and high dose groups were
examined microscopically. The tissues sampled for these
observations included the follow1ng

Adrenals Epidldymls ~Lungs Stomach
Bladder Esophagus Mesenteric - Testes

Bone : Eye o _lymph nodes Thymus
Bone marrow = Heart Cvaries Thyroid
Brain - Ileunm Pancreas : ‘Trachea
Cecun Jejunum Pituitary - Uterus with
Colon Kidneys Rectum o cervix
Duodenum Liver Spleen Vagina

5. Reproductive performance:
The following reproductive indices were calculated:

Fertility? = number of females bearing litters X 100
Index (%) number of females mated

number of females bearing litters
Gestation = with at least one live pup =~ X 100
Index (%) number of females bearing litters

Percent Pupsb total number of pups born alive X 100
Born Alive total number of pups born
(per litter)

, total number of pups alive at 4 days
ViabilityP = postnatal (prior to litter production)® X 100
total number of pups born alive

o
[y




total number of pups alive. |

LactationP = at weaning (21 days gostnatar)c X 100
Index (%) - number of pups a11ve after litter - '
reduction (4 days postnatal)

Litter = number of litters at weanlnq X 100
<urv1va1 (%) number of 11tters dellvered T
Average Number = tota number of ups born allve

of Pups/Litter total number of litter delivered®

2 excluding female rats that died during the'Marihg phase or
before the. last litter of that generation's test group was
dellvered. .

bk'deternlned for each litter with a mean and standard
deviation calculated for dose level. ‘

€ excluding litters that were sacrificed due to death of the
maternal rat prior to the weaning date (21 days postnatal).

It should be noted that litters were culled to 4 of -each sex when
possible 4 days after birth. This was done after calculation of
the viability index and before the lactation index were
calculated. -

6. Statistics and reproduction indices

The following statlstlcal procedures used for ana1y21ng the
numerical data:

One-way analysis of variance (ANOVA) was used to analyze the
results concerning body weight, body weight changes, food
consumption, and organ weight changes. When the F-test results
were found to be significant, with the use of the Least
Significant Differenca (LSD), pairwise comparisons were performed
between the means of the exposure and control groups;
significance was determined at the p < 0.05,leve1.

Fisher's Exact Test with the Bcnferroni correction and the
Cochrana-Armitage test for trend were used to analyze the
incidence of clinical observations.

Fisher's Exact, Kruskal-Wallis, and Mann-Whltney U tests
were employed for analy21ng the restlts concerning reproductlve
and lactation performance.
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" DATA EVALUATiON REPORT
I.  SUMMARY: _ :
. STUDY TYPE: Metabolism - rat (85-1)  CASWELL NO: 4195
ACCESSION NUMBER: - . MRID NO.: 402455-16

| TEST MATERIAL: DPX-L5300 |
SYNONYMS: Express, INL-5300, benzoic acid, 2-[[[([N~(4-methoxy-6~
.methyl-1,3,5-triazin-2- yl)-N methylamino]carbonyl]amino]-
sulfonyl]-, methyl ‘ester, INL-5300-22. o
 STUDY NUMBER: Haskell Laboratory Report No. 31-87.

. SPONSOR: .. Agricultural Products Dept., E.I. du Pont de Nemours
and Company, Inc., Wilmington, DE 198£98. o

- TESTING _FACILITY: Haskell Laboratory for Toxicology and
Industrial Medicine, P.0. Box 50, Elkton Road Newark, DE 19714

TITLE OF REPORT: Fate of Radiolabelled DPX-L5300 in Rats.

 AUTHOR: P.T. Hardesty.
OR! s : April 15, 1987.

CONCLUSIONS:

DPX-L5300 is rapidly excreted, does not remain in any one
tissue or organ, and is demethylated and/or hydrolyzed to form
the same urinary and fecal metabolites identified in both male
and female rats.

The distribution, metabolism and the elimination of DPX-
L5300 was described in this report. To this end, male and female
‘rats were treated with 3 dose regimens of DPX-L5300. These
regimens were: (1) a single low dose (20 mg/kg), (2) a repeated
low dose (fed an admixture containing 100 ppm DPX-15300 for 21
days and then given a single dose of 20 mg/kg), .and (3) a single
high dose (1800 mg/kg of phenyl-based radiolabel or 2000 mg/kg of
a triazine-based radiolabel) of DPX-L5300. A nunber of DPX-L5300
metabolites were identified in the urine and feces of these rats
for a period 96 hours after exposure. Also, the levels of ' a
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number of the identified DPX-15300 metabolites were measured in

a variety of tissues at 96 hours in these.rats. In addition,
another group of female rats were treated with a single high dose
(1700 mg/kg) of either the triazine- or phenyl-based radiclabeled
DPX-L5300 and urine and feces were collected for measuring
identified DPX-LoJOO metabolites for a period of 7 days.

Abso;gtion of DPX-L5300 in rats. No data was provided in this
summary report regarding the absorption of DPX-L5300 in rats.

Qisgribut;on of DPX-LSBQO in rats. No;morefthan 1% of the total

applied dose was found in any one tissue or organ 168 hours after
exposure. At 96 hours, 28% of the applied dose was found in the -
gastrointestinal tract of rats treated with a single high dose
(1800 mg/kg) of DPX-L5300. _ ,

Excretion of DPX-15300 rats. At total of 98% of the -
administered radiolabeled was excreted within 7 days in the urine
and feces of male and female rats given DPX-L5300. No radiolabel
was found in the expired air of these animals. - Within 96 hours
after exposure, in the rats treated with a single low dose, an
average of 99% is found in the excreta (females: urinary, 69%,
fecal, 26%; males: urinary, 65%, fecal, 15%). In rats given
repeated low doses at 96 hours, an average of 97% of the applied
radiolabel was excreted (females: urinary, 84%, fecal, 12%;
males: urinary, 83%, fecal, 14%). Female rats given a single
high dose of DPX-~-L5300 axcreted an average of 74% of the
radiolabel (urinary, 67%, fecal, 6%). An averace of 15% of the
remaining radiolabel was found in the gastrointestinal tract (at
96 hours but not at 168 hours). Male rats treated with a single
high dose of DPX-L5300 excreted an average of 97% of the applied
radiolabel within 96 hours (urinary, 83%, fecal, 14%; the same
urinary:fecal differential as male rats given repeated low doses
. of DPX-L5300). ,

Metabolism of DPX-15300 in rats. A number of DPX-L5300
metabolites were identified in groups of rats treated with the 3
dosage regimens. The identified urinary and fecal metabolites
were the same in male and female rats, and tissue metabolites of
DPX~15300 identified in a variety of tissues were the same as
those found in the urine and feces of male and female rats. The
major metabolites of DPX-L5300 in male and female rats were
saccharin (a known tumor promoter), metsulfuron methyl, and O-
demethyl triazine amine. The two major routes of DPX-L5300
metabolism are the demethylation of the carbamovl methyl group
and the hydrolysis of the carbamate moiety. Saccharin and
metsulfuron methyl are the major metabolites of the demethylation
route whereas O-demethyl triazine amine and metsulfuron methyl
are the major metabolites of the hvdrolysis route.
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Classification: core-minimum: This classification is based
on the fact that. the methodology requirements established in the
Pesticide Assessment Guidelines, Subdivision F §85-1 have been
satisfied. FIFRA testing quidelines Subdivision F § 85-1 :

(d) (2) (iv) dictates that 5 animals of each sex be used for the
‘metabolism study and not the 2 animals of each sex that were
used in this study. However, considering that the (1) urinary,
and fecal metabolites of DPX-15300 were identified in the male
and female rats treated with the 3 dosage regimens and (2) a
nunber of identified DPX-15300 metaboliteés were measured in a
variety of tissues, testing with 5 animals for each sex is not
required.
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A.

- B

" Test Compound: DPX—L5300 _ |
_Descriptidn‘ DPx-L5300, technical-grade

Batch #: not provided

Purlty' The purity of nenradiolaheled DPX-LSBOO used in

" this study was 94.2%.
Two types of radiolabeled DPZX-L5300 were used in this
study, radiolabeled either on the nolecule,'the phenyl
moiety or on the triazine moiety. The purity of
‘ [phenyl- ic (U) ]-radiolabeled DPX-L5300 used in this
- study. -was 97.0% with a specific actlvity of 20.5

uci/mg. The purity of [triazine- -2-14¢]-ppX-15300 was

© 97.5% with a specific activ1ty of 41. 2 uCi/mg

Test Animalsg: -

Species- Rats (male and female)

Strain: cCrl:Cb BR

Age: 6-8 weeks upon arrival

Weight (week 0): HMean, in grams (range)

females: 215 (212 to 258) males: 271 (214 to 384).

Source: Charles River Breeding Laboratories Kingston, NY.

4
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. ITI. STUDY DESIGN:
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" Animal Assignment: |
'V'Anlmals were a551gned randomly to the follow1ng test
groups:. :
~ - Table 1 . )
Animal A551gnnent in this Study
; Daily oOral SR - Duration
Dosage Dose Given? - Rats : of
- Group (mg[kq) ~__male female Exposure
. ‘ Phenyl—labeled .
-1 Low single ' 20.0 2 2 4 days
2 High single 1800.0 -2 2 4 days
3 Repeated 20.0P 2 .2 25 days
4 High sihgle 1700;0‘ 'f' 5 0 7 days
.Triazine-labeled
5 High single 2000.00 2 2 4 days
6 High single 1700.0 5 ] 7 days

a4  After the
levels of

last oral dose was glven, the urinary and fecal
: radioactivity were measured for 4 or 7 days.
b The rats were exposed to 100 ppm of test compound in

‘their diet for 2i days, and 24 hours later, given a
single dose of 20 mg/kg radiolabeled compound.

Diet Preparation:

and tap water.

DPX-15300 was given orally to the rats
(via a stomach tube) as a radiolabeled active ingredient.
Animals were allowed free access to animal feed (Purina)

.The animals were allowed a one-week

acclimation period prior to initiation of experimentation.

In the repeated exposure éxperlﬁents,

2 male and 2

female rats were given Purina chow containlng 100 ppm DPX-
L5300 to eat for 21 days.

Analyvtical results:

The analytical results of the

admixture containing 100 ppm DPX-L5300 were not reported in

this study.
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“Feeding schedule: Animals received regular rat chow

(except for those rats given the 100 ppm. admixture to eat
for 21 days) and tap water ad 11b1tum throughout the_

‘treatment period.

Statistics:

- The use of statistical procedures were not reportéd

‘A'in this study

A.

L

Quality Assurance:

A signed quality assurance statement was provided by a
quality assurance inspector. According to the statement,
the study was audited about 21 times during the course of
the study. The dates when the study was audited were:

5/30/85, 7/24/85, 9/19/85, 4/18,24,28/86, 5/29/86 and 4/1- .

4,6-9/87.
METHODS :

Observations: The fréquancy of clinical observations made’
on these rats was not provided in this summary report.

Toxicitz[mortalitv (§urvival) results: - There were no‘
treatment-related deaths reported in this study.

Metabolite collection and identifjcation: After treatment
with the radiolabeled test compound, rats were put in
metabolism cages designed to trap urine and feces. To
measure the amount of radiolabel in the expired air, one
male rat treated with 20 mg/kg of the phenyl-radiolabeled
DPX-L5300 and one male rat treated with 2000 mg/kg of the
triazine-label were placed in cages with traps to collect
expired CO; and volatile metabolites of DPX-L5300.

- At 6 and 24 hours after dosing, urine and feces were
collected and also ‘at 24 hour intervals thereafter (for 4

or 7 days depending on the particular exposure group). The

trapped CO, and volatile metabolites were collected at the
same time intervals as for urine and feces.

Metabolites in the urine and feces of the female and
male rat were determined by the following anakytical
chemistry steps: chemical cleanup procedure, thin_layer
chromatography, high performance llquid chromatography and
mass spectral determlnatlon.

'In the groups of rats whose excreta*was‘coilécted for -

4 or 7 days, the animals were killed and the following
tissues were excised for determined of the amount of
radiolabel present (Figure A).
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Digestive gystenm.
| | Tongue. .- -

| | Salivary glands*
| | Esophagus*

[. | Stomach*
o
(.

Duodenum*
Jejunum*

| Ileum#*

| Cecum*

| Colon*

| Rectum#*

| Liver »t*g

| Gall bladder*#
| Pancreas*
Respiratory

| Trachea*#
| Lung*@

| Noser
!

|

X

Pharynx~

|
|
|
|
| Larynx~ -

' cardiovascular
Aorta*x )

|
I
|
|
I
I
[

7

FIGL.F a

X

I
|
[
I
I
[
r

Heart#*@.

Bone marrow*#
Lymph nodes*
Spleené
Thymus* .
Red blood cell .

Urogenital

X
X

I
I
[
I
|
|
I
!
I
I

|
fBladder*'_f' 1

|

I

Kidneys*+@

Testes*t@
npldldymldes
Prostate
Seminal ve51c1e|x

Oovaries#* [X
Uterus* o
Cervix |
Fallopian tubes -
| X
IX

|
I
|
-I
s
other tissues

_ Bone (femur)*#

- All gross lesions

Required for subchronic and chronlc studies.
Required for chronic inhalation.
In subchronic studies, examined and preserved only if indicated by
signs of toxicity or target organ involvament.

Organ weight regquired in subchronic and chronic studies.

Organ weight regquired for non-rodent studies.

Requlred for determining distrlbutlon in metabolism studies.

:_o;gg_"i

‘Brain# &

Peripl =1 1ervex}
Spinal ccia (3 levels)*#'
 Pituitary*

Eyes (optic n.)%#

- Glandular .

Adrenal gland*
‘Exorbital lacrimal gland#
Mammary gland#*# '
Parathyroids*++
Thyroids**+.

Muscle*je@
Skin*j

and massesg*
Re81dual Carcass@
Fateg .
Plasma (blood)@



DPX-LSBOO is rapidly excreted in the urine and feces

E of male and female rats. Male and female rats weve treated

with DPX-L5300 with the radiolabel based_either on the
phenyl moiety or the triazine moiety (see Figure 39 below,

- taken from the reéport, for the positions of the - .
- radionuclides in DPX-L5300). . The tables mentioned below

were taken directly from the report.' Within 96 hour5°h

o an average 99 0% of the radiolabel was excreted in
the urine and. feces of the male (urinary, 65.2%;
fecal, 15.2%) and female. (urinary,-69.0%; fecal,
26.0%) rats treated w1th a 51ngle dose of 20 mg/kg
Dpx-L53oo (Table 2),

© . an average of 97% of the radiolabel was excreted
in male (urinary, 83.2%; fecal, 13.8%) and female
(urinary, 83.5%; fecal, 11.8%) rats in the
repeated exposure regimen (Table 3) (fed an -
admixture containing 100 ppm for 21 days and then’
‘treated with 20 mg/kg radiolabel), and

o in the high dose groups (both the phenyl and

. triazine radiolabeled compounds), male (urinary,
' 73.2%; fecal, 16.4%) rats excreted an average of
97% and female (urinary, 67.1%; fecal, 6.1%) rats
excreted only an average of 74% within “this time
period (Tables 4 and 5). (The values presented
~in this paragraph are from Table 4.) - Another 15%
of the applied radiolabel was found in the gastro-
intestinal tract of female rats (Table ll)

After 168 hours, groups of female rats treated with a
single high dose of 1700 mg/kg (both phenyl- or triazine-
labels) of DPX-~L5300, an average of 98% of the radiolabel
was found in the urine and feces (Tables 6 and 7). - An
average of 15% of the remalning ‘radiolabel found in the
gastrointestinal tract at 96 hours (Table 11) had decreased

. to <0.4% by 168 hours (Table 13).

wWhole body half-lives. In general, as shown below in Table
8 taken from the report, both male and females rats exposed
to either single or repeated low doses of DPX~L5300 .exhibit
96-hour whole body half- lives that range from:26 to 33 -
hours post exposu¥re. The 96-hour half-life was reported as
68 hours (tr1a21ne-labeled) and 81 hours (phenyl-labeled)
in female rats, and 54 hours (triazine- labeled) and 51
hours {phenyl- labeled) in male rats treated with a 51ng1e
high dose of DPX-L5300. The 168-hour half-lives were.
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xreported as 88 hours (phenyl labeled) and 96 hoursa
(triazine-labeled) for female xats treated with a single
high dose of DPX-L:300 (Table 8) ;

: Some interesting conclu51ons regarding comparisons of
the whole body half-lives can be made (Table 8). ' The 96-
and 168-hour half-lives are quite similar for female rats
treated with a single high dose of DPX-L5300 labeled ih the
phenyl moiety, however, dissimilar half-lives were reported
(68 and 96 hours) for the groups treated with the triazine- .
labeled DPX-L5300 for 96 or 168 hours, respectively.  Also,
dissimilar half-lives were found between groups of females
treated with single high doses of triazine- or phenyl- ,
labeled DPX- L53oo (Table 8). Similar half-lives were found;-
for: , r , .

o male and female rats treated with single or .
© repeated doses of phenyl labeled DPx-L5300, and

o groups of male rats treated with a single high
dose of triazine- or phenyl- labeled DPX—L5300

B. Iissue Dist;ibution of Apgl;ed Radiolabe;

The tables below, Tables 9 through 14, depict the
tissue distribution results and were taken from the report.
Male and female rats were treated with DPX-L5300 with the
radiolabel based either on the’ phenyl moiety or the
triazine moiety.

Concerning the single high'dose of the phenyl-labeled
DPX-L5300 only, the gastrointestinal tract of female rats
retained an average of 28.3% of the applied dose at 96-
hours post exposure (Table 11), however, afier 168 hours,
the percentage of applied dose had dropped to less than
0.4% (Table 13). At 168 hours, the tissue with the next
highest percentage of applied dose, the blood constituted
only less than 1.0%, and the remaining tissue had lower
percentages of the applied dose. This observation was the
only sex difference regarding the tissue distribution of
DPX-L5300.

The remaining tissues with the highest percentages at
96 hours were the skin at an average of about 1.5%,
followed by the dastrointestinal tract at <1.5% and the
liver at <1.0% in rats treat@d with a single high dose of
the triazine-labeled DPX-L5300 (Table 12). Every other
tissue at 96 hours had a percentage less tharn 1.0%. - At 168
‘hours post exposure, the percentage of applied dose in any
one tissue was lower than 0.4% for both the phenyl- or
triazine-label treated groups of rats (Tables 13 and 14).



006833

io0 .

Regarding the single and repeated low dose groups, no

- tissue had more than 1.1% of the. applied dose in male or .

female rats (Tables 9 and 10)
C.' The Metabolism of DPX L5300

‘Male and female rats were treated w1th DPX-L5300 w1th ;
the radiolabel based either on the phenyl moiety or the
triazine moiety. The identified urinary and fecal ) ;
metabolites (as well as the tissue-borne metabolites) were"‘
the same in male and female rats. .

The major urlnary and fecal metabolites of phenyl-f o
labeled DPX-L5300 were saccharin and metsul furon methyl in

" both male and female rats treated with a single high or low .
‘dose, and the repeated low dose of DPX-15300 as well (see ‘

Tables 15, 16, and 17 below). .The major urinary and fecal
metabolites of triazine-labeled DPX-L5300 were O-demethyl
triazine amine and metsulfuron methyl (and lower amounts

" of N-demethyl triazine amine, DPX-L5300 acid and triazine
_amine) in both male and female rats treated with a single

high dose or low dose as well as a repeated dose of DPX-
L5300, See Figure 1 below for the chemical structures. and
the nomenclature for the urinary and fecal metabolites.
this figure was taken from the report as well ‘

Sex differences. The percentage of urinary and fecal
lavels of saccharin produced in male and female rats were
similar (Tables 15 and 17). Male rats produced almost four
times more~urinary~metsulfuron methyl than female rats,
especially in those animals treated with repeated low or
single high doses of DPX- L5300 (Table 15). Male rats also
produced three times more O-demethyl triazine amine than
female rats exposed to the single high dose of triazine-
labeled DPX-15300 (Table 16). The increased producticn of
urinary metabolites of metsulfuron methyl and O-demethyl
triazine amine in male rats comprised the bulk of the
differences between sexes in the metabolism of DPX-L5300.

Dosacge differences. A hlgher percentage of urinary DPX-
L5300 levels was found in male and female rats that were
repeatédly exposed than those who received a 'single low
dose (Table 15). With an increase in dosage (those male - .
rats who received repeated low or single high doses), a -
higher percentage ‘of urinary levels of metsulfuron methyl e
were produced ‘(in females, the percentage remained the
same)- (Table 15). No differences in the levels of fecal
metabolites of DPX~L5300 were seen between dosages (Table.
17). The trinzine-based radiolabel was administered at -
roughly the same dose (1700 and 2000 mg/kg), therefore, no

_k:comparisons in dosage difference have been attempted.
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DPX-15300 ﬁeEAboiic‘fdutés.‘ Figure 39 belou’taken from

. the report shows the_ proposed metabolic routes for DPX- o
‘L5300 in the rat. The 3 major metabolites of DPX-L5300 in

rats were identified as: saccharin, metsulfuron methyl, and
O-demethyl triazine amine. The- parent compound is

" demethylated at the carbamate moiety to form.saccharin and
metsulfuron methyl. ' Metsulfuron methyl, the demethylated
product of DPX-L5300, is shown in Figure 39 as an

intermediate for saccharin. The major products of ﬁhe
hydrolysis of the carbamate moiety are metsulfuron methyl

- and O-demethyl *r1a21ne amine (Figure 39).

D. Tlssue Distrlbution of ;dentigied DPX-L5300 Metabolites

~ .The tissue»levels_of a number of the metabolites were
measured.at 96 hours post treatment. ' Figures 40, 41, and
42 presented below (and taken from the report) show the -

‘relative percentages of all of the identified metabolites
- in a particular tissue studied; be it the blood, liver,

kidney, gastrointestinal tract (and lumen), muscle, fat,
skin or the remaining carcass. ' (For each tissue, the
percentage values for the metabolic residues should total

. 100%. )

, The 3 major metabolites found in the tissues,'
saccharin, O-demethyl triazine amine and metsulfuron
methyl, were found in the urine and feces as well. The
metabolites found in the tissues were the same as those
found in the urine and feces. .

As noted earlier in Tables 4 and 5, female rats given
a single high dose of the phenyl- labeled DPX-15300 had
28.4% of radiolabeled residing the gastrointestinal tract
at 96 hours (Table 11). To this end, Table 40 shows that

. the major metabolites found at 96 hours in the gastro-

intestinal tract (with relative percentages) are: the
hydroxylated sulfonamide (22.0%), saccharin (21.6%), and
DPX-1L5300 acid (21.3%). Saccharin is the proposed
terminal metabolite of the metabolism of the DPX-L5300 acid
(Figure 39). Surprlslngly, little metsulfuron methyl
(2.2%), Sulfonamide (4.6%) and acid sulfonamide (9.1%) were
found, 3 of the intermediate metabolites that are thought
to be metabolized eventually into saccharin and the
hydroxylated sulfonamide (Figure 39)s Although the levels
of DPX-L5300 metabolites in the gastrointestinal tract are
relatively high at 96 hours and these levels diminish to
<0.4% after 168 hours post- exposure, it is important to
evaluate the tiscsue leuels to saccharin eince it is a known
tumor promoter. ’ - .
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i DPX-L5300 ‘is rapidly excreted does not remain in. any one
tissue or organ, ard is demethylated ano/or hydrolyzed to form
the same urinary and feca'I metabolltes 1dent1f1ed 1n both male :

- and female rats.

" The dlstrlbutlon, metabollsm and’ the ellmlnatlon of DPX-
L5300 wasrdescrlbed in this report. To this end, male and female
rats were treated with 3 dose regimens of phenylfbased radio-
labeled DPX-L5300. - These regimens were: (1) a single low dose_ _ .
(20 ‘mg/kg), (2) a repeated low dose (fed an admixture containing
100 ppm DP¥-L5300 for 21 days and then given a single dose of 20
mg/kg), and (3) a single high dose (1800 mg/kg of phenyl-based
radiolabel or 2000 mg/kg of a triazine-based radiolabel) of DPX-
'L5300. A number of DPX-L5300 metabolites were identified in the
urine and feces of these rats for a period 96 hours after '
‘exposure. Also, the levels of a number of-the identified DPX~
L5300 metabolites were measured in a varlety of tissues at 96
hours in these rats. In addition, another group of female rats
were treated with a single high dose (1700 mg/kg) of either the
triazine- or phenyl-based radiolabeled DPX-L5300 and urine and
feces were collected for measuring 1dent1f1ed DPX- L5300
metabolites for a perlod of 7 days.

Absorption of DPX L5300 1n rats. No data was provided in ‘this
summary.report regarding the‘absorption of DPX-L5300 in rats.

Distribhution of DPX-L5300 in rats. No more than 1% of the total
applied dose was found -in any one tissue or organ 168 hours after
exposure. At 96 hours, 28% of the applied dose.was found in the
gastrointestinal tract of rats treated with a 51ng1e high dose
(1800 mg/kg) of DPX-L5300.

Excretion of DPX -15300 in rats. At total of 98% of the
administered radiolabeled was excreted within 7 days .in the urine
and feces of male and female rats given DPX-L5300. No radiolabel
was found in the expired air of these animals. Within 96 hours
after exposure, in the rats treated with a single low dose, an
average of 99% is found in the excreta (females: urinary, 69%,
fecal, 26%; males: urinary, 65%, fecal 15%). ~In rats given
repeated low doses at 96 hours, an averag of S7% of. the applled
radiolabel was excreted (females: urinary, 84%, fecal, 12%;
males: urinary, 83%, fecal, 14%). Female rats given a single .
high dose of'DPX—LS300‘eXcreted an average of 74% -of the -
radiolabel (yrinary, 67%, fecal, 6%). An average of 15% of the -~
remaining radiolabel- was found in the gastrointestinal tract (at
96 hours but .not" at -168 hours). Male rats treated with a single
high dose of DPX-L5300Q excretéd ' an average.af 97% of -the applied’
radiolabel within 96 héurs (urinary, 83%, fecal 14%; the same ’
urinary:fecal differential as. male rats given repeated low doses

.. of DPX-L5300).. - -

|
i
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Metabolism of DPX-L5300 in rats. A number of DPX-L5300 _
_ metabolites were identified in groups of rats treated with the 3
"~ dosage reglmens. ‘The identified urinary and fecal metabolites

were the same in male and female rats, and tissue . metabolites of

- DPX-L5300 identified in a varlety of tissues were the same as

those found in the urine and feces of male and female rats. The
major metabolites of DPX-L5300 in male and female rats were

saccharin (a known tumor promoter), metsulfuron methyl, and o-

demethyl triazine amine.  The two major routes of DPX-L5300
metabolism are the demethylation of the carbamoyl methyl group

‘and the hydroly51s of the carbamate moiety. Saccharin and

metsul furon methyl are the major metabolites of the demethylaflon‘f

route whereas O- demethyl - -triazine amine and metsulfuron methyl
are the major metabolites of the hydrolysis route._‘

Classiflcatlon:‘~core-minimum~ This cla351fication is based

~on the fact that the methodology requlrements established in the
"Pesticide Assessment Guidelines, Subdivision F §85-1 have been’

satisfied. FIFRA testing guidelines Subdivision F § 85-1

(d) (2) (iv) -dictates that 5 animals of each sex be used for the -
metabolism study and not the 2 animals of each sex that were
used in this study. However, considering that the (1) urinary,
and fecal metabolites of DPX-L5300 were identified in the male
and female rats treated with the 3 dosage regimens and (2) a
nunber of identified DPX-L5300 metabolites were measured in a
variety of tissues, testlng with 5 anlmals forr each sex is. not
required.
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Table 15
Percent of Total Applied Dose Recovered as Urinary Hetabolites
Rats Treated With Phenyl—Based Radiolabel

‘Dosage?:

Single Low _ >RepeatedkLow “‘~using;e High‘ B
Sex o : o o
Compound: :

' DPX-15300 ' Male = 2.2 8. 1.1
o Female . v 7.2 9. 0.8
Saccharin Male | . 27.4 o S 21,3 . 19.5

' Female 35.1 S 36.1 . . 20.5
Metsulfuron - .
methyl ‘Male 15.7 o 21.5 o 46,0
' ‘ Female 10.8 : 1.2 ’ 12.2
Sulfonamide _
acid Male 6.5 8.4 4.3
Female 3.8 6.0 6.2
'DPX-15300 - o
acid - Male 2.8 5.2 2.8
Female - 2.5 6.3 2.9
% of total ,
in urine Male 53.6 65.1 73.7
Female 59.4 64.9 42.6

2 posages are:

single low - a single dose of 20 mg/kg of DPX-L5300
repeated low - exposure to 100 ppm DPX-L5300 in the feed fo .
21 days, then a single dose of 20 mg/kg DPX-L5300

single high - a single high dose of 1800 mg/kg DPX-15300

-l



, . ' rable 16 o ‘
Percent of Total Applied Dose Recovered as Urinary or Fecal Hetabolites

‘Rats Treated With Triazine-Based Radiolabel

Dosage: R
. sex
Compound:

"Sinqlé Hidh

L singie High

. (Urinary) -

DPX-L5300 Male

‘Female -
Metsﬁlfuron"
methyl Male
Female

O-demethyl tria21ne

amine "Male

i Female
DPX-15300 :
-~ acid Male

B Female

N-demethyl triazine
amine Male
' Female

Triazine amine

‘Male
Female

% of total
in excreta Male
Female

a Dosage was: gingle high - a single high dose of 2000 mg/kg DPX-L5300

006833
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‘ ' ' ' ‘Table 17 o '
Percent of Total Applied Dose Recovered as Fecal Hetabolites,'

Rats Tleated With Phenyl-Based Radiolabel

single High -

Dosage?: single Low Repeated Low
. Sex SR ' ~ T
‘Compound:
DPX-L5300 Male 0.5 0.6 0.4
Female 1.2 0.3 0.2
Saccharin - Male 6.8 1.9 2.1
: Female 4.7 2.3 1.5
Metsulfuron -
methyl Male 3.9 1.2 2.9
; Female 4.1 1.1 1.4
Sulfonamide S S
- acid ° Male 4.0 2.3 2.0
~ Female - 4.0 2.9 0.5
OPX-L5300 o
acid Male 1.7 1.9 1.5
Female 3.6 2.0 1.1
¥ of total
in feces Male 16.9 7.9 8.9
Female 7 8.6 4.7

1 Dosages are: single low - a single dose of 20 mg/kg of DPX- L5300

. repeated low - exposure to 100 ppm DPX-L5300 in the feed fo
21 days, then a single dose of 20 mg/kg DPX-L5300
single high - a single high dose of 1800 mg/kg DPX-L5300
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APPENDIX III

Data Evaluation Reeords for Studies on DPX-L5296

'Cummins, Ha‘A. January 22, 1987. L5296 Technical Dossier Concerning
Toxicological Properties. Final Reports on "Base Set" Studies. A. Acute
Oral Toxicity in the Rat. Unpublished report no. LSR 86/DPR001-013/525
prepared. by Life Science Research, Ltd., Suffolk, England. Submitted by

E. I. DuPont de Nemours and Company, Inec., Newa.k DE. MRID No. h02h55 17‘

Cummins, H. A. January 22, 1987 L5296 Tecknical Dossier Concerning
Toxicological Properties.’ Final Reports on "Base Set" Studies. B. Acute
Percutaneous Toxicity in the Rat. Unpublished report no. LSR-86/DPROO1-
013/525 prepared by Life Science Research, Ltd., Suffolk, England. . Sub-
mitted by E. I. DuPont.de Nemours and Company, Inc., Newark, DE.- ‘MRID -
No. hozhss 17. . I , . S

'Cummlns, H. A. January 22, 1987. Technical Dossier‘ConcerningiToxicolo-
gical Properties. Final Reports on "Base Set" Studies. C. Acute Dermal
Irritation/Corrosivity Test in Rabbits Unpublished report no. LSR.
86/DPR001 013/525 prepared by Life Science Reseerch, Ltd., Suffolk,
England. Submitted by E. I. DuPont de Nemours end Company. Inc., Newark
DE. . MRID No. h02h55 17. ’

- Cummins, H. A. January 22, 1987. 15296: Technical Dossier Concerning
Toxicol ogical Properties. Final Reports on "Base Set" Studies. D.
Acute Eye Irr1tat10n/Corrosiv1ty Test in Rabbits. Unpublished report no.
LSR 86/DPR001 013/525 .prepared by Life Science Pesearch, Ltd., Suffolk,
England. Submitted by E. I. DuPont de Nemours and Company, Inc., Newark,
DE. MRID No. ko2L55- 17.

Cummins, H. A. January 22, 1987. L5296 Techn-cal'D0551er'Concerning

" Toxicoiogical Properties. Final Reports on "Base Set" Studies. E.
Delayed Contact Hypersensitivity Study in Guinee Pigs. Unpublished report
no. LSR 86/DPRO01-013/525 prepared by Life Scierce Research, Ltd., Suffolk,
Englana. Submitted by E. I. DuPont de Nemours and Company, Inc., Newark,
DE. MRID No. h02455-17.

Cummins, H. A. January 22, 1987. L5296: Technical Dossier Concerning
Toxicological Properties. Final Reports on "Bace .Set" Studies. F.
FouriWeek Toxicity Study by Oral. Administration to CD Rats. Unpublished
report no. LSR 86/DPRO01-013/525 prepared by Life Science Research, Ltd.,
Suffolk, England. Submitted by E. I. DuPont de Nemours and Company,
Inc., Newark, DE. MRID No. L02455-17.

Cummins, H. A. January 22, 1987. L5296: Technical Dossier Concerning
Toxicological Properties. Final Reports on "Base Set" Studies. G. ~
Assessment -of Mutagenic Potential in Histidine Auxotrophs of Salmonella
typhimurium (The Ames Test). Unpublished report no. LSR 86/DPR001-013/525
‘prepared by Life Science Research, Ltd., Suffolk, England. Submitted by

E. I. DuPont de Nemours and Company,.Inc., Newark, DE. MRID No. 402Lk55-17.




* APPENDIX III (continued) .

Cummins. H. A, January 22, 1987. - L5296 Technical Dossier Concerning

Toxicological Properties. Final Reports on "Base Set" Studies.. H. In-

vitro Assesvment of the Clastogenic Activity of L5296 in Cultured Humn

Lymphocy‘tes.r ‘Unpublished report no. LSR 86/DPRO01-013/525 prepared by

- . ‘Life Science Research, Ltd., Suffolk, England. Submitted by E. I. DuPont
de Nemours and Company, Inc.,: Newa_rk DE. MRID No. h02h55-17. o -
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Section 6, Toxicology Branch (TS 769C) ~ ] S,
Secondary Reviewer: Judith Hauswirth, Ph. D. WIO #W

Section b, Toncology Bra.nch (TS '769C)
V DATA EVALUATION RKJORD " .

STUDY TYPE: Acute oral — Rats (Guideline'§éié1) TR
k"'mm NUMBER: 402455-17 | ” R

| TEST MATERIAL L—5296 with unspemfled purlty was used. ’
’SYNONYMS' 4~methoxy-N, 6—dlme+hyl-1 3, 5—trlaz1n—2—am1ne.

- SMubY NUMBER(S): ISR 86/DER001-013/525 | R

SPONSOR E. I. DuPont de Nemours and Compa.ny, Inc. Newark, DE.-

~ TESTING FACILITY Life Science Research Ltd., Suffolk Engla.nd R

N TITLE OF REPORT: 15296: Technical Dossier Concernmg Toxicological
Properties. Final Reports on "Base Set" Studies. A. Acute Oral Toxicity
in the Rat : o S ‘ '

AUTHOR(S): Cummins, H. A.
REPORT ISSUED: Jamary 22, 1987

CONCLUSIONS: The results of the study indicated that the a.cu+e oral LDgp

is 410 mg/kg for both sexes, 3% mg/kg for male rats, and 452 mgfkg for
‘female rats. These results indicate that 15296 should be clasmfled mto
‘Toxicity Category II. ‘

Core classﬁlcatlon Mln.xmm
I. EROTOCOL

A. Test sggcues Five-week old Charles River male and femzle CD (remote

Sprague-Dawley origin) rats were used. Male rats weighed from 86 to .

154 g, and females weighed from 91 to 133 g at the start of the
experiment.

"B. Experimental procedure: Groups of 5 male and 5 female rats were given
-single oral doses of 202, 285, 402, or 567 mg test substance per kg
tody weight. The test substance was: administered in 0.5% agueous
rethyl cellulcse by gavage. The rats were fasted overnight before
treatment. The animals were checked three times during the first
hour and twice later in the first day following treatment. They were
also observed for mortality and appearance of toxicological signs
twice daily for the 14 deys that followed dosing. Body weights were
.Jeasured on -the day before dosing and on Days 1 (dosmg day), 8, and

i

l
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' B. Experimental procedure (continued)

"7 15 of the study. Necrop81es were done (where poss1ble) on anlmals
from each group that died during the observatlon perlod and on survi-
‘vors sacrlflced 14 days after d031ng. =

‘The report stated that a probit analys1s was used to calculate an
LDsp, 95% COnfldence limits, and the Slope of tne<dose~response curve.

IT. REPORTED RESULTS

,olgns of toxlclty obsérved by the authors included lethargy, decreased

" motor activity, hunched posture, ataxia, irregular breathing, colored
occular discharges, stained snout, and closed eyes. The report stated
that survivors recovered from these signs during the first 4 days of the
observatlon perlod and they appeared normal until day 15 of the study

- Three of 5 males g;ven the 402 mg/kg doge died, and onlj one of the.
females in that group died. All rats given the 567 mg/kg dose died. ,
Host of the deaths observed during the study occurred during the first 24
hours following dosing. One male from the 402 mg/kg dose group died on
day 2 and another on day 3.

The 1nvest1gauors noted no 51gn1f1cant effects on bodywelght during the
study

mhe authors reported that the only gross leS1on observed was 1n‘ussuscep—
tion of the small intestine in 4 of 10 rats given the 402 mg/kg dose and 2
of the 10 given ‘the 56T mg/kg dose.

The reported LD for both sexes was 410 mg/kg with 95% confidence limits
of 366 to 455 The calculated LDgy for males alone was reported
to be 394 mg/kg w1th 95% confidence limits of 336 to 452 mg/kg, and those
values for females were reported to be 427 and 306 to 548 mg/kg, respec-
tively. , ‘

III. DISCUSSION

There was adequate information presented in the report to suppor* the
conclusions cf the 1nvest1gators

-t
W
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DATA BVALUATION RECORD

‘S'IUDY TYPE: Acute Dermal - Rats (Gu1de11ne §81—2)

MRID NUMBER: 402455-17

TEST MATERIAL: L—5296 with unspec1f1ed pur1ty was used.
SYNONYMS: 4—methoxy-N 6—d1methyl—l 3, 5-tr1az1n-2—am1ne.

SIUDY NUMBER(S) LSR 86/DPR001—013/525

SPONSCR: E. I. DuPont de Nemours and Company, Inc., Newark, DE.

TESTING E‘ACILITY L1fe Sc1ence Research, Ltd., Suffolk, England '

TITLE OF REPORT: L5296: Techmcal Dossier Concerning Tox1colog1cal Proper—
ties. Final Reports on "Base Set" Studies. B. Acute Percutaneous Toxi-
c1ty in the Rat. . : L

AUTHOR(S) : Cummins, H. A.
REPORT ISSUED: January 22, 1987
DISCUSSION AND CONCLUSIONS: The results of the study indicated that the

acute dermal LDsqg is greater ‘than 2000 mg/kg in rats, and L5296 should be
c1a551f1ed into Toxicity Category III.

Core classification: M1n1mum

I. PROTOCOL

A. Test species: Five-week old Charles River male-and female CD (remote
Sprague-Dawley origin) rats were used. Male rats weighed from 234 to
261 g, and females weighed from 212 to 229 g at the start of the
experiment.

The report stated that on the day before treatment the hair on the
dorsum between the limb girdles of each animal was clipped as close
to the skin as possible. Rats showing signs of skin irritation on
the preoared test sites were replaced. . .
B. Experimental procedure: The report stated that 5 animals of each sex
were used, and the.clipped skin of each was moistened. The test
substance was applied dlrectly to the site at a dose of 2000 mg per .
kg body weight. - - 1

o
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B.

Rat

Exper1mental procedure (cont1nued)

After the application of test substance, the test s1te was covered
with aluminum foil which was held in place by a bandage wrapped tw1ce :
around the trunk of the animal, At the end of the 24-hour exposure

N period the dressings were removed, and the test sites were gently

brushed and gently w1ped clean with a mo1st cloth (R

All an1ma1s were observed three times on the day of appl1cat1on and
twice daily for the next 14 days for the appearance of toxic signs

- and mortality. The rats were we1ghed on the day of dosing and on
‘days 7 and 14 of the observation period. Surviving rats were sacri-

ficed at the end of the l4-day observation. period, and gross postmor— ,
tem exam1nat1ons were conducted. L

The report stated that a median lethal dose was not calculated

~II. REPORTED RESULTS =

k The authors noted no deaths and no. s1gn of compound—related effects. Alla
animails ga1ned welght durlng the study.
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Secondary Reviewer: Judith Bauswirth, Ph. D. LU W
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: ' ‘ DATA EVALUATION RECORD, SRR

stuoy Typx-::}bemal Iiritatioa - _Rabt;its '(cui;jéli};e §81-4) -
MRID NUMBER: 402455-17 S
TEST MATERIAL- L-5296 w1th unspec1£1ed punty was used
SYNONYMS:‘ 4-methoxy-N 6-—d1methy1-1 3 5-tr1az1p—2—am1ne.

S’IUDY NUMBE!R(S)' LSR 86/DPR001—013/525

‘SPONSOR- E. I. DuPont de Nemour:s and Company, Inc., Newark, DE.,

"ms-rms E‘ACILITY"Llfe Science Research,, Ltd., Suffolk, England

‘-TITLE OF REPORT- L5296 Techmcal Doss1er Concemmg Toxlcologlcal Propet— -
ties, Final Reports on "Base Set" Studies. C. Acute Dermal
Irr1tat1on/Corros1v1_ty Test in Rabbits ’

AUTHOR(S): Cummins, H. A.
REPORT ISSUED. January 22, 1987
DISCUSSION AND QONCLUSICNS: The results of the study’ 1nd1cated that

L5296 is not a skin irritant in male rabbits, and it should be classlfléd
1nto Tox101ty Category 1IV. .

Core classification: Minimum

I. PROTOCOL

A. Test species: Two-and-one-half to 3 month old New Zealard White
strain rabbits were used. They weighed from 2,17 to 2.71 kg on
arrival at the laboratory. ' . »

B. Experimental procedure: Twenty-four hours before the beginning of
the study, three male rabbits were prepared by clipping their backs
free of hair. .

" On the day of dosing two 6 X 6 cm test sites were marked and moistened
with 0.2 ml distilled water. Five-hundred mg test substance was
placed on 3 X 2 cm gauze patches which were placed on one of two ,
sites on each animal, and untreated patches were placed on the other
site. The gauze patches were secured.with cotton pads, adheswe

-.tape, and bandages: around each animal.




 B.

substituted.

“Erythema and eschar. formatlon as well as edema were scored on a

006833
Rabblt

Expenmental prdl‘:edure (contmued)

" Four hours ‘after. app11cat1on of the test substance the dressmgs were

removed, and the test sites were rinsed and gently wiped clean. The

' test .sites were ‘scored for edema and erythema at .that time, and they

‘were scored again 48 hours after removal of the dressings. ' A’ scheduled

' 72-hour evaluation of thé test sites was not done because of -a proce- -

dural error ‘according to the report ’ and a 6-day exammatlon was .

S5-point scale (0-4) with a maximum p0551b1e score of 8 for any site. .

~ Scoring was done accordmg to the following c1a551f1cat10ns- L

Erythema and eschar R ' E‘dema ]
No erythema 0 No edema L 0
'Slight erythema - ‘1 = Very slight edema 1
Well-defined erythema 2  Slight edema 2
Moderate to severe erythema '3 - Moderate edema 3
Severe erythema to slight . Severe edema 4

- eschar formation : 4

- II. REPORTED REZSULTS ~

Accordmg to the report, no animal showed 51gns of edema or erythema
" during the study, and no deaths were cbserved.
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->STUDY TYIPE: E.Ye Irr1tat1on - Rabb1ts (Gu1de11ne §81—5)
MRID NUMBER: 402455-17 ‘ ’

_TEST MATERIAL- L-5296 with unspec1f1ed pur1ty was used
’ SYNONYMS- 4—methoxy-N 6-d1methyl—l 3, 5-tr1a21n-2-am1ne.

iSTUDY NUMBER(S) : LSR 86/DPR001—013/525

SPONSOR. E. I DuPont de Nemours and Company, Inc., Newark, ‘DE. .

'TESI‘ING FACILITY. L1fe SC1ence Research, Ltd., Suffolk, E:ngland

TITLE OF REPORT: L5296: Techm.cal Dossier Concernmg Toxicological Proper-
ties. Final Reports on "Base Set"” Studies. D. Acute Eye Irritation/Cor-’
rosivity Test in Rabbits ' : ' ,

AUTHOR(S): Curmmins, H. A.
REPORT ISSUED: January 22, 1987

DISCUSSION AND CI)NCLUSIOle- There were adequate data included in the
report to support the conclusion that 15296 should be classified into
Toxicity Category IV for primary eye irritation. Conjunctival involvement
‘'was reversed by 3 days following instillation of the test substance, and
there was no oorneal or iridial involvement.

Core classification: Minimum

 T. PROTOCOL

A. Test species: Two~and-one—half £o 3 month old New Zealand White
strain raboits were used. They weighed from 2.16 to 2.68 kg on
arrival at the laboratory. : '

B. ExperimentaL(;rocédure- Three male rabb*tspreviously examined and

. found without signs of eye irritation were used in the experiment.
One-hundred mg of the test substance was instilled into the right eye
of each rabblt, and the eyelids were gently held together for one.
second. The left eye remained untreated. The treated eyes were not
rinsed after instillation of the test substance.
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C. Observations: All eyes were examlned 1, 24, 48, and 72 hours ‘after

Instillation of the test substance and 4 and 7 days after treatment;
0ccular reactions were scored accord1ng to the EOIIOW1ng scales:

g Assessment of Pain Response

B

“ Descriptive

Reaction to treatment = Score ~ _ Rating
. No response. - 70 M initial pain o
A few blinks only, normal . . .. 1 . Practically no
within one or two minutes. ... . _initial pain
Rabbxt b11nks and. tr1es to 2~ .slight initial
open eye but the reflexes ... o pain - ’
close it. . ; ; o S ,
Rabb1t holds eye shut and puts °~ -3 - Moderate 1n1t1al
pressure on l1ds, may rub eye coo o pain -
with paw. ; S : ’
Rabbit holds eye shut v1gorous1y, 4 . Severe initial
may squeal , o © .. pain
Rabb1t holds eye shut v1gorously, 5 -Very severe
- may squeal, claw at eye, and try ; _ initial pain
to escape. : o
Cornea
Degree of density Area of cornea involved
1 - scattered or diffuse area, * 1 - one—quarter (or less but not
details of iris visible zero)
2 ~ easily discernible transluscent 2 - greater than one—quarter to less
. areas, details of iris slightly than one~half
- obscured _ 3 - greater than one-half to less than -
3 - opalescent areas, no details of’ three-quarters
iris visible, size of pupil - 4 - greater than three-quarters

barely discernible
4 - opaque, iris invisible

Iris
1 - folds above normal, congestion, 2 -~ no reaction to light, hemorrhage,
swelling, circumcorneal injection . gross destruction (any one or all
(any one or a combination of .of these)

these), iris still reacting to
light (sluggish reaction is
positive)
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C. Observations (continued)

Con; unctivae -

Redness . = - . “ Chemosis .
1 - vessels definitely injected _ 1 - any swelling above normal .
© above normal - (including nictitation membrane g
2 - more diffuse, -deerer - ‘crimson "~ 2 - obvious swelling with parital ‘~‘ TR
red, individual vessels not " . . . eversion of the lids :
discernible. S 3 - swelling of lids about half closed
4 -

3 - diffuse beefy red . - swelling of lids about half to

completely closed .
Dlscharge

1 - any amount different from normal (does not
"~ include small amount in inner canthus of
- normal animals)
2 - discharge with m01sten1ng of the l1ds and
) ~hairs just adjacent to the lids
| 3 - discharge with moistening of the lids and
- considerable area around the eye

T

Criteria for class1f1cat1on of the test substance as an’ 1rr1tant were
descr1bed in the report as follows: ’

“A test mater1al is cons1dered irritant if, when app11ed to
the eye, significant ocular lesions which are caused are -
present 24 hours. or more after the instillation procedure. :
Ocular lesions are considered significant if two or more of-
the rabbits have mean values at or above the limit values

follow1ng
Lesion , Limit Value
_Corneal opacity 2
-Iris lesions _ , 1
Redness of conjunctivae 2.5
- Chemosis 2

"Mean values are calculated using all scores recorded 24, 48
and 72 hours after treatment., If the limit values for corneal
opacity or iridial lesions equal or exceed 3 and 2 respectively,
the material is considered to have potential to cause serious
damage to the eye." ’
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II. REPORTED RESULTS

The report. stated that there was pract1ca‘ly no: response to pa1n in
'treated rabblts. ‘ , ) - . ;

 None of the three rabb1ts exh1b1ted corneal opac1ty in treated eyes dur1ng

the study. Two of the three rabbits had a score of 1 for the iris at the -
first examination (1 hour after treatment), but scores thereafter were 0.

All treated eyes had redness’ of the conJunctlvae wh1ch per51sted through
the 48-hour examination.  Chemosis was noted in two rabbits and dlscharge IR
. was observed in one dur1ng the flrst hour after treatment.

The mean scores for the 24, 48 and 72 hour observatlons were reported to
be 0.7 for redness in all 3 rabblts._ No Sther reactions showed means
above 0. : ‘ T ) -

pot
A
o)
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DATA EVALUATIQN REEORD

STUDY TYPE' Skln Sens1t1zat10n - Guinea Plgs (Guldelme 981—6)
VRID NUMBER: 40245517 | -

TEST MATERIAL L—5296 with unspeclfled purlty was used
SYNONYMS 4—methoxy—N 6—d1nethyl—1 3, 5—tr1az1n-7-am1ne.'

| STUDY NUMBER(S)' ISR 86/DFRO01-O1 3/525 |

SPONSOR. E. I. DuPont de Nemours and Company, Inc.- Newark DE.;~
TESTING FACILLTY Life 801ence Research Ltd., Suffolk England

TITLE OF REPORT: 15296 Technlcal Dossier Concernlng Toxlcologlcal Proper-
ties. Final Reports on "Base Set" Studles._ E. Delayed Contact Hypersen-
31t1v1ty Study 1n Guinea Pigs. L ,

AUTHOR(S)- Cummlns, H. A.
REPORT ISSUED. January 22, 1987

DISCUSSION AND CONCLUSIONS No delayed dermal sens1t1zat10n reactions
were observed in guinea pigs treated with L5296 in a Maximization test.

~ Core classification: Minimum _ ’
I. PROTOCOL | - S
A. Materials

1. Test species: Mdle and female Dunkin-Hartley strain gainea pigs were
used. They weighed from 292 to 416 g on the first day of the study.

On the day before treatment began, the hair was clipped from an area
of skin over the scapulae (4 X 6 cm).

2. Test materials: The test substance was added to olive oil, paraffin
011, or 50% olive 0il/Freund's Complete Adjuvant (FCA). Doses were
prepared on the morning of their use in the study. -

B. ~ Experimental procedure: A preliminary study to dete?mine the primary
skin irritation potential of the test substance was conducted. The

dermal sensitization study followed the Magrmusson-Kligman Makimization
procedure.

143
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B. ,Exnerlmental procedure (contlnued)

1. Prellmlnary 1rr1tat10n stqu' A series: of 1ntradermal 1n3ect10ns of
 The test material at concentrations of 0.3, 0.5, 1,.3, 5, and 10% \
- (w/v) in olive 0il were administered to two giinea pigs. A series at
" " the same concentrations in olive 0il/FCA were. given to two other
. guinea pigs, and the skin reactions of all animals were assessed 24

~.and 48 hours after treatment '

: Prallmlnary studles for toplcal appllcatlon of the test subetance.
- were descrlbed as follows. : . :

Toplcal appllcaxlon

Five gulneayplgs were subjected to 81ng1e 1ntraderma1
injection (0.1 ml) of FCA. Two were used to ascertain.
" the maximum tolerable concentration of test material, and -
“three to determine the maximum non-irritant concentration
of test material following occluded application to the
skin. The -intervals between administration of adjuvant
and occluded application of the test material were arranged ,
to be smllar on the prelunmary and main studms.

Flrst'phase .

The hair was shaven from both flanks of two guinea-pigs.
Topical application of 0.03 ml of 5%, 10%, 30% and 50%
w/v 15296 in paraffin oil were administered to the four
test sites on each guinea pig. Each dose was used to
saturate a 10 mm diameter absorbant patch and after
application to the skin, the patch was covered with an
air-tight occlusive dre531ng for 24 hours. Reactions of
the skin were assessed.24 and 48 hours after removal of
the patches. . . .

.Second phase

The irritation screen was repeated by the samevmethod
using three guinea-pigs to assess the irritancy of 5%,
10%, 30% and 50% w/v 15296 in paraffin oil.

2. Mzin study: As the result of an error noted in the_report, there were
12 male and 8 female guinea pigs assigned to the control group and 8
meles and 12 females assigned to the treated group..

Thare were two phases to the induction portion of the experiment.
The primary phase (Day 1 of the study) was deeerlbed in the report as
follows:

Three pairs of injections (0.1 ml) were made, deep into
the dermis, such that on either side of the dorsal median
line there were three injection sites in a row parallel -

L
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Maln studz (contlnued)

to the Splnal column.. The afiterior and’ mlddlp sites were
placed close togpther and dlstant from the posterlor

sice. . , S . S :
Inlggtlon 51tes , 7 - Test GrohE ‘ ;_‘.,i:{ContrOI Group o
, Anter;or ) 2 ,"  FCA : - T, ' : FCA |
, Midd}e " 5% w/v’in'dlive 0il Ollve 011
Postéfior | 35% w/v in 011v= 011/FCA B 011ve 011/FCAf

The second pnase (Day 8 of the study) was descrlbed as follows :

-On Day T the cllpped dorsa of all anlmals were subJec+ed
to imunction with 10% w/v sodium lauryl sulphate in .
petrolatum. This was intended to enhance the absorption
of formulatlons administered on the following day ~

on Day 8 the dermal test sites defined by the 1ntradermal :
-injections were wet shaven and treated by topical appli-
cation of 0.6 ml 50% w/v 15296 in paraffin oil in tes%
animals while controls received 0.6 ml paraffin oil.

Each dose was absorbed onto a 40 X 25 mm absorbant patch
which was applied to the skin and covored by an occlu31ve :
dressing for 48 hours.

Challenge doses were applied to an area of shaven skin (50 X 59 mm) on
either side of the trunk on the 22nd day of the study. The left side-
was treated with paraffin alone, and the right side was treated with
0.0% m} of 50% w/v test substance in paraffln 0il in a2 manner similar
to the toplval appllcatlons made earlier in the study

Observations: All 1nJect10n 31tes4andptop1cal appllcatlon:sitestere
examined and scored for skin reactions approximtely 24 and 48 hours
after each dose was administered or after removal of occlusive
dressings.

Erythema and eschar formation as well as edema were scored on a
5-point scale (0—4) with a maximm possible score of & for any site.
Scoring was done according to the following classifications:

No response 0 -
Barely perceptible erythema +
Slight confluent erythema i
Moderate confluent erythema - 2 -
- Severe confluent erythema 3
Th= 1nvesu1gators interpretation of results was described in the
report as follows: < ‘
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C. Observations (continued)-

- The 1n01dence of s1gn1flcant erythematous reactlons (grade

1 or ghove) were tabulated for each treatment regime. .
Barely perceptible erythema (grade +) is often'a non—
specific response to the dosing procedure and is not
considered to be a significant or conclusive indication o
of delayed contact hypersensitivity. The test is considered

- positive when more than two of the twenty test group’ .

“animals exhibit a significant erythematous reaction -
following challenge with a sub—lrrltant concentratlon of
the test materlal.

In addition to tnese observatlons, the anlmals were welghed at weekly‘~
intervals durlng the study. : ,

1. REFORTED RESULES AT

Results of the prellmlnary studies 1ndlcated that concentrations of 5 and
10% w/v test substance in olive 011/FCA could not be dissolved, and the
10% concentration could not be dissolved in the oil without the adjuvant.
Slight confluent erythema was observed in animals’ rece1v1ng 1n3ect10ns of
the test substance in the 011/ad3uvant vehlcle. :

No reactions were observed after topical appllcatlons of 5, 10 30 and
- 50% concentrations of test substance in paraffin oil in the prellmlnary
study :

"Based on the prellmlnary results the following d081ng reglme was used in
the min study: .

First induction: 5% in olive oils,

o " 3% in olive oil/FCA

Second induction: 50% in paraffin oil
Challenge: 50% in paraffin oil

None of the animals exhibited skin reactions follow1ng challengs appllcatlons
~of the test substance.
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| - - 'DATA EVALUATION REPORT . e
STUDY Typtz 4 veek oral - rat (82-1) . rox. oﬁgniNos~550A
MRID NO.: 402455-17. . =  ’ o ,','_imi£~; S
TEST MATERIAL: DPX-L5296 | ) |
‘\SYNONsz-" -methoxy-N 6- dimethyl 1, 3 5- triaZin—Z-amine

"STUDY NUMBER' LSR report No..BG/DPROOG/SZS‘ o

jSPONSOR: ‘DuPont

TESTING FACILITY' Dept of Short term Toxicology,_Life Sc1ence
Research, Eye, Suffolk, IP23 7PX ,

TITLE.OF REPORT: Four—week tox1c1ty study by oral administration
to CD rats ,

 AUTHOR(S): Study Director - HA Cummins

REPORT ISSUED: January 22, 1987

CONCLUSION: NOEL = 8 mg/kg/day

LEL = 40 mg/kg/day (males) based on decreased bodv weight and
weight gain, decreased glucose and decreased platelets.

- In addition in the HDT (200 mg/kg/day) females there were

' decreased: body weight, weight gain, glucose, platelets and

relative. spleen weight; increased: WBC. In the HDT males and
females there” were decreased potassium; increased SGPT; and

*histologically an increased incidence of myocardial Qe

degeneration in the ventricular apex, often with fibrosis. In

KEDT males only, total serum protein was increased.

Classification: core-supplementary due to study design (4 weeks)

Special ReView Criteria (40 CFR 154.7) There are no special
"review triggers triggered by the results of this study.

A. MATERIALS.

1. Test compound: Crude 15296, DPX-15296, Description -
white, crystalline solid, lot # - E308- llO Batch 3, Purity
- not given, stability - not given.
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4 week - rat - - 2 .. DPX-L5296

Test animals: ‘Species: Rats, Strain: CD. (remote

' Sprague-Dawley), Age: 3-5 weeks old, Weight: 64-81 g,

Source:. ~Charles River U.K., Margate, England, anlmals were

n”accllmated for 5 days pr1or to study 1n1t1at1on.:

‘sTUDY DESIGN.Ak'l _,g L

Anlmal asslqnn t .

'Anlmals were a551gned randomly to test groups as noted in

© " table 1..
_Table 1
, " dosage Numbers of rats
Group _~ mg/kg/day = male female
1 cont. -0 5 5
"2 Low (LDT) = 8 5 5
3 Mid (MDT) 40 5 5
"5 5

4 High (HDT) 200

Treatment Dreparation and”administration

'DPX-L5296 was ground and suspended in the approprlate

concentrations in methylcellulose in distilled water- (0.5 %
w/v). Animals received 5 ml/kg-bodyweight of the

>_appropr1ate concentration by gavage daily for 29 days based

on the most current body welght. Controls received

-vehicle only. The suspension was prepared daily. Samples

of the suspensions were collected onkdays 1 and 30 for:
p0551b1e analysis. ‘ . s

Results - Compound formulation ana1y51s was not reported

Anlmals received food (LADl. from Labsure) and water ad
libitum. :

Statistics

Statistical procedures are in Appendix 1, taken from page
188 of the report.

"There is a signed guality assurance statement dated Jan.

22, 1987,

P
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' METHODS AND RESULTS: |

Observations

'fAnlmals were 1nspected three times- da11y for 51gns of

toxicity and mortallty " A complete phy51ca1 examlnatlon'
was completed prlor to and weekly durlng the study '

Results'- Hortallty - There were two deaths durlng the
study, 1 LDT female and 1 MDT male. The LDT female was
sacrificed in extremis (day 23). Signs prior to death

- included hunched posture, distended abdomen, thinness, and
_urinalysis with high urine volume and the presence of

total reducing substances, glucose ketones and blood
pigments. Changes noted at necropsy included dark areas on
the gastric mucosa with abnormal gastro-intestinal '
contents, thickened duodenal wall, small spleen and.
hydronephrosis. Hlstopathologlcal changes were not _
considered remarkable. The MDT ‘male was found dead on day
28. There were no abnormal signs noted- prlor to death. .
Macroscopic signs included dark-red. fluid in the urinary

"bladder, small sem1na1 vesicles and hydronephr051s.

Histologic renal changes included, papillary necrosis,
proximal tubular necrosis and hydronephr051s.
Toxicity - Clinical signs of toxicity at 200 mg/kg/day

- (HDT) included brief periods of salivation immediately

after dosing at the 200 mg/kg/day As the study .
progressed, several animals in this group also started -
salivating prior to dosing. After day 23, all HDT animals
had periods of lethargy after dosing and plloerection. By
day 29, all HDT rats were unsteady on their feet. One
female also had slight clonic convulsions (duration - a few
minutes). on days 20 and 21. There were ho 51gns noted at

" the mid and low doses, except for 1rr1tab111ty in the mid

dose females post dosing on one occasion.

Body weight
Animals were weighed twice weekly throughout the study.

Results - Body weight and weight gain were decreased in the
high and to a lesser extent, the mid dose males and females
(see table 2). The decrement in weight gain, as compared

to controls for the 28 day period was 16 % and 40 % for mid
and high dose males, respectively, and 8 % and 23 % for mid
and high dose females, respectively.

143
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4 week - rat R S ' DPX-15296
TABLE 2 Body weight (G) and weight gain (G) . L
PIA?L.EZS_~ . | .. - FEMALES . B
(mg/kg/day) 0 8 40 200 | 0O 8 40 . 200 - ~
Period IR | ‘ : SR
~ — — - 0 _\; —
Day © 119 112 120 123 | 110 114 111 114
Day 28 314 294 283 . 245 v | 202 205 194 '187
0-28 gain 195 182 165%% 122%*% | 92 91 - 84 T 3*%
% gain? 164 163 138 ~ 99 | 83 80 - 76 64
) . i Ry )
** p<0.0l;  *** p<0.001
@ % gain = Day 28 - day 0
) day O C
3. Water consumption, food consumptlon and food eff1c1encv
{conversion)

Water consumptlon was observed but not quantltatlvely
determined. ¥Food consumption and food conversion
(consumptlon/unlt of bodywelght galn) were calculated .
‘weekly. .

Results - There were no obv1ous treatment—related adverse
effects on water cénsumption or food ‘consumption. Food '
conversion was decreased throughout ‘the study in the 200
mg/kg/day males and for week 1 in the 200 mg/kg/day
females.

4. Ophthalmological examination was not performed. :

5. Blood was collected after 3 weeks of treatment for
hematology and..clinical analysis from all animals. They.
were fasted overnight prior to anesthesia with ether and

- blood was obtained from the retro-orbital sinus. The
CHECKED (X) parameters were examined.

a. Henmatology

X X

|X| Hematocrit (HCT)* | X] Leukocyte differential cournz#*
| X|] Hemoglobin (HGB)* |X| Mean corpuscular HGB (MCH)
| %] Leukocyte count (WBC)* 1X| Mean corpusc.HGB conc. (MCEC}
|X| Erythrocyte count (RBC)* |X| Mean corpusc. volume (MCV)
|X] Platelet count=* | | Reticulocyte count

| | Blood clotting measurements | X]. RBC morphology

| | (Thromboplastin time)

| ] (Clotting time)

jX| (Prothrombin time) -

* Required for subchronic and chronic studies

[
Ci
()
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' Results - As can be seen in table 3, platelets were
- decreased in the mid and hlgh dose males and high dose
females, 11, 21 and. 17 %, respectlvely.~ There was also a -
.90 % 1ncrease in WBCs - in the hlgh dose females. This )
‘was due to an absnlute increase in both neutrophlls and
"~ lymphocytes: Sm¢ 1 (< 9 %), but statlstlcally ‘
"51gn1f1cant decreases in HGB, RBC and prothrombln

< lottlng times were also observed.,i, .

" TABLE 3. Selected hematoloqic results . T
’ i "MALES o ;l~ - - FEMALES

“(mg/kg/day) O & 40 200 | O .8 40 ' 200
Parameter RN | - .
P ‘ N A
Platelet ' , ' [ o
1000/cmm - 777 739 . 692% 615***] 798 703 717 662%
wee [ B
1000/cmm™ NO CHANGE ,-|‘:1o.9 13.8  13.3  18.0%%
; ) I . o -

. % p<0.0S; ** p<o.01, * 3k p<o 001

b. Clinical Chemistry

(= S

X

—— —— — —

Serum alanine aminotransferase (also SGPT) *
Serum aspartate aminotransferase (also SGOT) *
Gamma glutamyl transferase (GGT)

Glutamate dehydrogenase

Electrolytes: , , .. .Other: .
Calcium* ‘ - | | Albumin%*-
| Chloridex R |X| Blood creatinine*
| Magnesium* |X] Blood urea nitrogen*
| Phosphorous=* : ; | | Cholesterolx
X| Potassium* (X) o ] | Globulins
X| Sodium* (Na) : |X| Glucosex’
Enzymes [ X1 Total-bilirubin
X| Alkaline phosphatase (ALX) |X| Total .serum Protein (TP)*
| Cholinesterase (ChE)# - | | Triglycerides
| Creatinine phosphokinase*# |X] Serum protein. electropho*eses
| Lactic acid dehydrogenase (LAD)
X|
x|
I
I

Required for subchronic and chronic studies.
Should be required for OP
Not required for subchronic studies

> Ak ¥

Results - As can be seen in table 4, there was a ,
statistically significant increase in: SGPT (HDT males
and females) and total protein (HDT males); and decrease
in: glucose (MDT and HDT males), sodium (LDT and HDT
males and females) and potassium (MDT and HDT males and
females). Although there was a 22 % increase in SGOT
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(HDT females), there was a large varlatlon between the
groups for this parameter.;

‘TABLE’4 Selected c11n1cal chemlstrv resultS‘ : .
N . “FEMALES"

A ~ MALES o _ —
(mg/kg/day) O - 8 40 200 0. 8 40 - 200 - -

" Parameter = - : SRR M ;

CSGPT (iu/l) 23 23 . 30 41%** | 22 18- 26 . 42%*#
SGOT (iu/l) 82 77 68 86 70 77 75 .. .86%

6.8 6.6 6.6 7.0
113 117 134 - 124
151 . 147* 150  146**
3.9 . 3.5  3.4%  2.9%%%

Protein (g%) 6.2 6.4 6.4  6.Bk%k
Glucose (mg%) 140 129 119*% 105***
Na (mEg/1l) - 148  146%* 147 - 145%%*
K (mEg/1l) . 3.8 3.5 3.4% 3.2%*

. L
e — s e —
. s

* p<0.05; ** p<p.01;‘*#*ﬁ§§o.ool~
6. Urinalysis'

Urlne was collected from fasted anlmals after 3 weeks. The
CHECKED (x) parameters were examined. ' ‘

e

X X ,
X| Appearance* 1X] Glucose*
X[ Volume* [X| Ketones* ;
XI,Spec1f1c gravxty* |X| Bilirubin¥* g
X| pH ‘ |X| Blood* ‘
X| Sediment (m1croscop1c)* |X] Nitrate
¥| Protein* 1X| Urob111nogen
| Oosmolality ' |X] Total reduclng substances
Recquired for cnronlc studles

Results - There were no treatment-related cbanges in’
urinalysis. : :

7. Sacrifice and Pathology

211 animals thzt died and that were sacrificed on schedule
were subject to gross pathclogical examination and the
CHECKED (X) tissues were collected for histological
examination. The (XX) organs, in add1tlon, were weiaghed

and relative weights calculated.
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X E ~ X ‘ X o
' Dlgestlve system . . Cardiovasc./Hemat. Neurologlc
| - Tongue . . | | Aorta* : | | Brain*, S
] |.Sa11vary glands* |[XX| Heart* 1 |fPer1ph. nerve*#
|.."{ Esophagus*- . | | Bone marrcw* - | | Spinal cord (3: levels)*#
| | Stomach* - 1 | Lymph nodes* |1 . | Pituitary=* .
| -] Duodenum* -~ 1¥X| Spleen | |. Eyes (optlc n )*#
| - F-Jejunum* C | | Thymus*. - . Glandular = .
| Ileum* . Urogenital S XX Adrenals(w1th k1d )*
| | Cecum¥. o |XX| Kidneys*+ . [ | Lacrimal gland# .
.7 €elon* .= .. " | | Urlnary bladder#*| | Mammary gland#*#
| | Rectum* o | XX| Testes*t | | Parathyroids***
|XX| Liver * | | Epididymides | | Thyroids*** .
| | Gall bladderx* | | Prostate . Other
| | Pancreas* ‘ | | Seminal vesicl | | Bone*#
Respiratory | | Ovaries** 1" | Skeletal muscle*#
| [Trachea* [ | Uterus | | Skin*# ' ;
| | Lung* - - : : o "o ] X{ All gross 1e51ons :
| | Noser . .. ‘ ' oo . ‘and masses* :
| | Pharynx” ' T . S ' ‘
| | LarynxA<

-* Requlred for subchronlc and chronic studles“*
~ Required for chronic inhalation . ' )
#.In subchronic studies, examined only if 1nd1cated by 51gns of
toxicity or target organ involvement ‘

* organ weight required in subchronic and chronlc studles

- ** organ weight requlred for non—rodent studles ' :

- &, QOrgan welqgg,changes 1nc1uded a decrease in absolute (but
not relative) heart and liver weights in the HDT males.
As can be seen in table 5, there was a decrease in
absolute and relative spleen weight in the HDT-males.

"TABLE 5 sSpIeen'weiqht

FEMALES

Relative (% of

body wt) .256 .237  .213  .192% .256 .276 .273 .257

. . MALES |
(mg/kg/day) O 8 40 200 | w@ 8 40 200
Parameter ' | : ‘
ST : |
Absolute o ‘ |
(G) .807 .694 .603*% .468**% | ,510 .560 .521 ,457
[ - '
|
I

* p<0.05; ** p<0.0l

b. Gross pathology - There were no treatment related

changes in gross pathology.
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:c.; Mlcroscoplc patholoqy

Ql)‘ Non- neoplastlc treatment related alteratlons were ,

7~ limited to myocardial degeneration of the ventricular
_.apex with or without f1br051s in 3/5 males and. 5/5. IR
;‘females 1n the HDT.u T . o _“-;"‘“ Ca

fz)” There were no neoplastlc 1es1ons observed in thls
o ,study S : ~

D. DISCUSSION

Th1s compound produced tox1c1ty in males and females at 200
mg/kg/day and to a lesser extent in males at 40 mg/kg/day.
clinical signs were ron-specific and included salivation,
lethargy and piloerection at the HDT. ‘Deaths at the LDT and
MDT were probably not treatment related ' since the .
accompanylng 51gns did not occur at the HDT and there were no
HDT deaths. - ‘ ~ ~

Bodv welqht and welqht gain decreases were treatment related~,
in the mid and high 'dose males and hlgh dose ‘females. e
Although the siight decrease (8 %) in the mid dose females
may have been treat tment-related, this could not be confirmed.
Food and water consumption were not affected by treatment
There was a decrease in food utlllzation assoc1ated w1th
decreased weight galn. . ; .

" There was a treatment related decrease in platelets in the
MDT and HDT males and HDT females and anh increase in WBCs,
limited to the HDT females. The pathogenesis of these’
‘changes was not proposed. Other hematologic changes were of
snall ‘magnitude and were therefore, not treatment related

Treatment—related changes in clinical chemistries Were .
primarily limited to the HDT males and females and included
increased SGPT, increased protein (males only), decreased
glucose (MDT and HDT males only), and decreased potassium.
Since increases in SGOT were small, within the normal range,
and only present in the females, they were probably not
treatment-related. Although there were statistical changes
in sodium values, these were too small and erratic to be
considered treatment-related. The decrease in potassium was
also small at the MDT and therefore, probably not treatment-
related.

It can not be definitively determined whether the decreased
relative splenic weight in the HDT males was treatment

related. Although this change did not occur in the females,

the spleen can contract due to stress, and the HDT males

appeared to be more sensitive to treatment-than the- females

for several parameters. The changes in absolute weights in .

15
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. the other organs appeared to- be a funcflon of decreased body
.welght rather than ‘direct effects on the organ.‘k T

The NOEL for thls study is 8 mg/kg/day and the LEL is’ 40 ~
mg/kg,’day based on decreased body welght and weight gain and .
decreased glucose and platelets in the males.' In addition in -
the HDT (200 mg/kg/day) females there were also decreased -

- "body welght and weight gain and glucose-and an increase in .

" . WBCs. In the HDT wmales and females there were salivation,
‘lethargy and plloerectlon along with ' increased SGPT and
decreased potassium. Total serum proteln was increased in
_the HDT males only. - There was also a decreased relative

~ spleen weight (females) and myocardial degeneration in the.
.. ventricular apex often w1th f1br051s (males and females) at
,,the HDT. L

' This was a_well conducted study. kAlfhough ﬁhe sfudy'protocolU
- for this study is not specified in the gquidelines; it :

provides useful toxicologic informatlon and is- therefore
c1a551f1ed as. core-supplementary SR

" COPLEY, PC5\DPXL5296.4WK, 550A, 6/28/88
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DATA EVALUATION REPORT
"I. SUMMARY ,,j; , F-e,', . f;_‘_ffﬁ _;,]g]q jgiy_,ivmf,]:a{ﬁ?°

‘Studz‘Txge:  Mutagen1c1ty - Reverse Gene Mutat1on in
B ’ Bacterla (Salmonella/Ames) g , e

e 'f'; e n“]'~! ' TB PrOJect No..V 7408288
: o : . ; . Caswell No.:  S50A,
‘ Metabollte of 419S

MRID No.:  402445-17 -
k Chemiéal:e L5296, 4—methoxy-N 6- dlmethyl 1 3 5 tr1a21n—
L . 2jamine, a metabollte of DPX L5300 (EXPRESSQ)

ER

"anonims: (None known) '
Sponsor: Dupont ”

Testing'?acility; L1fe Sc1ence Research Ltd. o
- - Suffolk (Uk) ' '

Title of Repoft: Assessment of Mutagen1c Potentlal in
o ‘ Histidine Auxotrophs of . Solmonella

xgh1mur1uw (The Ames Test)
Authors: J. Bootman and K. May

. Study No.: -86/DPR 007/525

- Date of Issue: (Not given)

TB Conclusions:

In replicate (separate) experiments, the test article
did not induce any increase in revertent colonies (i.e., was
negative) in Ames testing with S. typhimurium strains
exposed to concentrations up to 5000 ug/plate (at which dose
toxicity was found), in either the presence or absence of a
mammalian activation system (rat S9)

Classification (Core-Grade): ACCEPTABLE
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1i. DETAILED REVIEW SR

A. Test Material - L5296“

"Description: F1ne off-white powder
Batch (Lot): Batch 3 : :

© Purity (%): (Not stated)

'rkSolvent-‘ D1methy15u1fox1de (DHSO)

B. Test,Orcanlsms - Bacterlum_r

_Specxes: Salmonella typhlnurlun .
‘Strains: TA1535, TA1537, TA98, TAl00 (all hls ).
-. - .Source: Der1ved from cultures origlnally prov1ded
by Bruce Ames, UCal. ;. ,

cC.. Study Design (Protocol) - A standard protocol (deSignated
~ {(ITP162) was included in the Report, and was stated to =~
" conform with OECD ‘Guideline No. 471 for Ames testing.

'A Quality Assurance statement (unsigned and not dated)
© was present, attesting to perlodic inspections of proceﬁ
Wdures as well as the data generated ,

- D, Procedures/Methods of Analysis - A preliminary toxicity
. test was conducted in Strain TA98 cells (unactivated)
~exposed to. elght concentrations ‘of test material rangirg
from 2.5 to 5000 ug/plate, in order td select doses for
Ames testing.- From the results of this screenlng test,
triplicate plates per treatment were exposed to test :
concentrations of 50, 158, 500, 1580, and 5000 ug/plate,f
both in the absence as well as presence of the postmlto-,'
chondrial fraction (S9) of livers from young male CD..
rats whose microsomal enzyme activity .had been induced
by Aroclor 1254 treatment, and to which NADP-generating
‘cofactors were added (S9 Mix). Solvent controls (DMSO)
“ané positive controls approprlate for each strain and _
"~ activation condition* were run concurrently. Two separate
assays were performed with each strain. :

*Sodium azide (MaAz, 2 ug), for nonactivated TAl535 and TAlOO
cultures. i

2-Aminoanthracene (2-AA, 5 u for activated TA1535 cultures.

a)
9~Aminoacridine {(2-AAc, 50 ug), for nonactivated TA1537 cultures.
2-Nitrofluorene (2-NF, 5 ug), for nonactivated TA98 cultures.
Benzolalpyrene (Ba?, 5 ug), for activated TA1537, TA100, and
TA98 cultures. ; :




ResultS' ) ST

In the cytotox1c1ty test, thinning of ‘the background

.>lawn (evidence of deneral -toxicity) and decrease.in : EE
revertent colony counts occurred only at 5000 ug/plate, A
‘ﬁwh1ch was thus: chosen as the. hlghest test dose. ' ; IR

In nelther mutaoen1c1ty experlment were revertent :
"colony counts increased in cultures: treated with test article

" over solvent controls, in contrast to the expected response
"in the positive controls, in which increases 5 to 100X - .
background were found (see data summary on page follow1ng)._ -
_Hence, the authors concluded that "L5296 was devoid: of
‘mutagenlc activity under the cond1t10ns of the test."

TB Evaluatlon:f

: ACCEPTABLE.‘ This study was carrled out 1n repllcate
with adequate procedures and controls (1nclud1ng ster111ty

and viability checks, and confirmation of spontaneous

" reversion rates) such as to render the negative results

obtained valid. . Characterlzatlon of the test material
(descrlptlon, purlty, etc.) was descrlbed elsewhere 1n the

o subm1sslon.
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Table: Mean Revertent Counts in Salmonella typhimurium Cultures
Exposed to L5296 (SOOO ug/plate) and Known nutagens* '

: - - o Test L B . Test 2 :
Treatment TA 1535 TA 1537 TA 98 TA 100 TA 1535 _TA 1537 TA 98 TA 100
DMSO (Control) -S9|. ’.4', 8. 30 ‘;‘ 123'7,«vf14?.. 8 32 ,~,127‘

' 489 14 8 - 3 7 1200 16 .7 . - 30 . 123
L5296 - =s3]. 11 728 797 8 . .6 27 - 106
L +s9|. 8- 6 29 107 %0 3 . 2300 110
28A © - =S9|° 32 == == T -- 13 - o == =

L - _+S9| - 403 -- = - 533 0 wm o iee —

‘Nahz -59 829 —- T - 693 607 = — 497
BaP - ; S =S9| == 5 28 7115 . - 7 -+ 27 - 120 .
‘ - . 489 . == " 267" 10 - 496 - 202 358 325
9 AAC -~ -89] -= 536 - -= - 636 . —- = -=
2 NF T -59 == - 529 . -—= | .-—= _ - 306 -

"Ei+racted from Tables 1 to 4 of the Final Report. Responses at concentrations of
‘L5296 less than 5000 ug/plate were also not dlfferent from solvent control (DMSO)
values. : . L : o : .
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‘1.0 . SUMMaRY - | s _

Studv.Txgeﬁ~ MLtagen1c1ty - Cytogenetlc Danage 1n v1tro ['

o (Human Lymphocytes) R : . _

TB'Pfeject No,:4>7;08288

' Caswell No.: 5504,

. : _ . Metabolite of 419sS

" MRID No.: 402455-17 .. B TR
,Chenicai}‘fL5296,'4—methoxy-N 6- d1methy1 1 3 5 trlszln- -
A 2- am1ne, a metabollte of DPX-LSBOO (EXPRESSO) f‘
Sznonzms-e (None known) ' - '

Sgonsor;j-Dupont

Testing;fac111ty;k L1fe Sc1ence Research Ltd.
I R Suffolk (UR)- . o ‘

Title of Report: 1In Vitro Assessment of the Clastogenlc
, ‘ ~Activity of L5296 in Cultured Human
Lymphocytes

AuthOfS'" J. Bootman and G. Hodson-halker

”°%TB Conc1u51ons'

The test artlcle 01d not 1nduce structural or numerical
chromosome aberrations in cultured primary human lymphocytes
- when tested up to toxic levels (100 ug/mL).

Classification (Core-Grade): ACCEPTABLE
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DETAILED REVIEW
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T AL

Test Mater1al - L5’96 L - 'f" ,ﬂ~_ﬁ7 T ';1:j

; Descrlptlon' F1ne off-whlte powder .
- /Batch (Lot): .3 el
Purity (%): “(Not stated) :
Solvent- Dlmethylsulfoxlde (DMSO)

Test Orgar1sms -~ Lympnocytes from human volunteer blood

: donorsh

Qtudv Des1on (Protocol - A formal protocol (deslgnated
(ITPICI) was inclucded in the report, employlng methods

for this type of assay said to conform to EEC D1rect1ve7

No. 79/381 (Annex V), as well as to OECD Gu1de11ne #473

Quallty Assurance 1nsoect10ns durlng the course of the

- study were “also carried” out, as reported 1n ‘an un51gned
- and undated statement. ‘ :

‘Procedures/Methods of Ana1y51s - Per1phera1 blood was

_.obtained from a nonsmoking male, reportedly healthy "and

medication/drug-free. Small aligquots (0.5 mL) were

 dispensed to tubes containing RPM1-1640 buffered culture
- medium fortified with fetal calf serum, glutamlne,
“heparin and antibiotics, as well. as phytohemagglutlnln

to stimulate lymphocytes to d1v1de. After a 48-hour -
incubation at 37 °C, cultures were centrlfuged and cell
pellets resuspended in fresh medium to which was added
25 uL of test article solutions, or DMSO, or positive

" control solutions (chlorambucil [CB] and cyclophosphamide

[CP]) Mammalian ‘metabolic activation, .provided by S9
mix from rat livers which had been induced with Aroclor

.. 1254, was added to. des1gnated tubes. All cultures were

then incubated for a further 2 hours, followlng which
they were centrifuged and cells resuspended in fresh
medium to remove test compound and S9. °'Test article,
solvent or positive control substances were again added
to reestablish the previous exposure concentrations, and
all cultures were reincubated for a further 22 hours.

Three hours before cultures were to be harvested, 0.4
ug/mL Colcemid was added to each tube, in order to

arrest cell division and accumulate cells in the metaphase
stage. At harvest, cultures were centrifuded, cells
resuspenced in hypotonic (0.56%) potassium chloride (to
expand the cells) and then fixed in Carnoy's fluid
{methanol:glacial acetic acid, 3:1 v/v). After further
changes of fresh fixative, single drops of. cell suspension
were applied to microscope slides, allowed to air-dry,
then stained with Giemsa (1:10 in Sorensen's buffer).

. o : 161
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After air-drying,the slide preparationsfuere'cleared in
~xylene and mounted under DPX. ~From one to four slides . -
‘were made from each culture. S S '

A preliminary tox1c1ty test was carrled out, in which
the ‘mitotic -index (MI) in 1000 cells ‘per cultire was
"determined (i.e., the percentage of lymphocytes: in
metaphase) in cultures exposed to five concentrations of
- L5296: 7.81, 15.63, 31.25, 62.5, and 125.0 ug/mL. The
highest dose which produced a decrease in MI was selected
as the HDT for the main c;togenetlc assay.' ’ ,

In the main test, 100 metaphases from each of two.,
coded slides per culture were scoreé for chromosome
number, aberrant cells, and specific. types and numbers
‘of structural aberrations according to: recognlzed
(publlshed) standards,* as follows-‘

-, Gap' - Achromatlc region(s) in chromatld(s) no :
‘greater than the width of a chromatid. Scored as
Singlestranded (SSG)-or double-stranded (DSG)./

Break - Achromatlc reglon in chromatld(s) greater'
than the width of a chromatid, or a discontinuity
with displacement. Scored as chromatid (SSB) or
chromosomal (DSB) . o '

- Fragment - Any free, dlsplaced portlon of chromosome
material, without a centromere (F), etc.

‘Exchange - Aberration arising from an exchange

between two or more chromosomes which results in

the products reuniting to form a dicentric or
pélycentric structure. These may be chromosome or
chromatid interchanges. In studies of this type,
where full karyotyping is-not undertaken and chromo-
some banding has not been performed, only asymmetrical
or chromatid exchanges will normally be recognized
(E). :

Multiple aberrations - Cells w1th more than eight
aberrations (M).

*Ad Hoc Committee of the Environmentél Mutagen Society and the
Institute for MNedical Research Report, Chromosome Methodologies

in Mutation Testing. Toxiceol. Aprl. Pharmacol., 22, 269-275,
1972. , '
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ndoreduplxcatlon - Dlplochromosomes or quadruple
- chromosomes (etc.) in which 4, 8 (or more) chromatlds
are held tocether at the centromere (EWDO)

'”T,Pulverlzatxon - Extreme fragmentatlon of chromosomal
. material; recorded separately since no accurate '
~ chromosome count can be performed (PULV) ‘

h Polvploxdz - Any mult1ple of the normal chromosome
" number; these are recorded separately and excluded
from the total of cells scored (P).

Frequencxes of aberrant metaphases (1 e., cells with
one or more aberrations) were calculated for each culture,
both with and without gaps. Fisher's Exact ‘Probability
Test was used to compare data from replicate cultures
with and without S9 to determine any significant
differences. Where no significant differences.were -

- found, data from activated and nonactivated cultures

. were pooled for subsequent analys1s aga1nst solvent
ocontrols.~ ; .

- Two. separate exper1ments were performed
Results~

: “In- the prellmlnary toxicity test, MI was reduced (range,

12.2-3.3%) at 4 of the 5 dose levels of test article compared -

to controls (4.8%), but there was no consistent pattern or

, dose-relation; the largest reduction in MI was found in

high-dose (125 ug/mL) cultures (1.4%), representing a 71

- percent reduction in mean MI (Report Table 1).  Therefore,

IOO ug/mL was chosen as the HDT for the main assay, and two

lower doses of -50 and 10 ug/mL were also selected. Nonactivated

-. positive controls were treated w1th 2.5 ug/mY CB, and - activated
" controls with 6.0 ug/mL CP. : ; : ' R

In both main assays, nondose-related reductions in MI
were again recorded in test cultures at all dose levels,
group teans of 7.0 percent being recorded at all three
concentrations, compared to 9.0 percent in controls (Report
Table 2). The authors offer no plaus1b1e exp anation for
this flat response in MI.

No significant differences were found in incidences -
of aberrations between nonactivated and S9-supplemented
~control or L5296 treatments (Report Tables 6 and 7, attached:
here). -Hence, results from replicate treatments with or’
without S9 mix were pooled when further comparisons between
test and solvent control groups were made. On the other
~hand, a marked difference in aberrations was produced in CP
“cultures by the presence of $9, 4%/ with S9 vs. 1 percent
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without S9 when gaps were included (p < 0, 001) 422&5. 0.5
-percent (p < 0.001), excludlng gaps. o T

" Compared to solvnnt control values for aberrant ,

‘metaphases (ranging between 0 and 3 percent), L5296 . cultures

had comparable values (Report Table 4, attached here),

whether gaps were included or. excluded - Comparable to the

cvtogenetic damage in S9- supplemented CP-treated cultures, -

- CB without 59 produced a significant increase in aberrant

'metaohases containing- a11 types of chromosomal damage

( Lable 4)

The authors concludec that L5296 d1d not 1nduce
cvtogenetic damage in cultured human lymphocytes.

TB Evaluation:

—~— ,
ACCEPTABLE. . The study was canducted w1th adequate
‘procedures and controls such that the negative ggéu}ts
. obtained (no induction of chromosome aberrations at levels
. into the toxic range, 100 ug/mL) are cons1dered va11d

sttachments
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