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; - UNITED STATES ENVIRONMENTAL PROTECTlON AGENCY
3 : ) " WASHINGTON, D.C. 20460

OFFICEOF
PESTICIDES AND TOXIC SUBSTANCES

MEMORANDLM

Subject: Second Peer Review of Express® - Reevaluation Following the
May .9, 1989 Science Advisory Panel Review ‘

From: Roger Gardner, Tokiéologist ‘ e
" Review Section 1 M‘V\— k-5 $1
' Toxicology Branch I (IRS)/HED (H7509C)

To: Richard Mountfort, Product Manéger~#23'
Registration Division (H7507C)

The Peer Review Committee met on June 1, 1989 to exam'xe the issues
raised by the Science Advisory Panel (SAD) with respect to the classn‘l-‘
cation of the carc1nogenicity of ExpressE .

A. Individuals in Attendance:

1. Peer Review Committee: (Signatures indicate concurrence with the
peer review unless othnrw1se stated).

Fd Budd , C@LU—M« /(j & O/Q(
Kerry Dearfield o A 7)2 %@“M

Reto Engler M( //a/w; Z(/L,
Penelope Fenner-Crisp J‘eﬂb&d'u a. a,é»« Cap

Ceorge Ghali ‘ é 64—/6
j Y

Richard Lévy

\

Esther Rinde

William Sette -

Marcia Van Germert

I
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2. Reviewers: (non-panel members responsible for data presentation
signatures ‘indicate technical accuracy of panel report)

Roger Gardner. (Reviever)

Robert Zendzian | - W ﬂ(/é‘ff
3Q‘ Peer Review Members in Absentia: (Committee members who were

‘unable to attend the discussion; signatures 1ndicate concurrence with the
overall conclusions of the Committee.)

Bernice Fisher

~ Diane Eeal

Robert Beliles . o L4 M

Williaa Burnam o | ; [‘%";;&:lt‘*d‘*—f
Marion Copleyv | f;%??lﬁic&t (;77£Zz;}\
Richard Hi11 : /; _— /

Jack Quest ‘ - %&ZJ# 6{2“40"
Lynnard Slaughter (/< ',thﬁll/@

B. Material Reviewed:

The SAP response memorandum from the May 9, L989 meetlng was reviewed
by the Committee. .

C. Considerations:

The Science Advisory Panel (SAP) reviewed the weight-of-the-evidence consi- c

derations and classificetion of the oncogenic potential of Express®.
The Panel commented as follows:

ess, Express® is most appropriately plac¢ed in Category D
(equivocal). The o nly evidence for carcinogenicity was
obtained with doses that greatly exceeded the MID {Maximum
Toierated Dose). In addition, the mid dcse also exceeded the
MTD (26% wt loss). The middie and low doses did- not produce
any statistically significant evidence of carcinogenicity. ;
It seems clear that only adenocarcinomas in the group treated
with 125C ppm were elevated, and that this resuit is from a
data set that can not readily be interpreted dué to excessive
toxicity. It would be of interest to know whether prolactin
or other hormones were altered urder those conditions. How-
ever, this is of little relevance to low dose risk. The
negative jata obtzined with male rats and mice and the lack
of positive genetic toxicolcgy also support Category D.



D. Conclusions

: The Committee uphela its ciassification of. Express® as a Category c
oncogen because of a ‘statistically significant and dose-related 1ncrease

in the incidenca of malignant tumors (mammary gland adenocarcinomas) in
female rats. In addition, the increased incidence exceeded the historical

" control range, and there was evidence of a structure-activity relatlonship
to Atra-ine which also causes mammary tumors . 1n rats. : '

The oncogenic response observed may be associated with a hormonal ‘ ) ' »
imbalance that may not occur at doses beiow an MID. The Peer Review ‘
. Committee concluded that a quantitative risk assessment for Express®
is not approprlate because the increased incidence of mammary gland
tumors was observed in female rats treated at dose levels exceeding the
Maximum Tolerated Dose (MTD), there was no evidence of genetic toxicity
shown in several studies, and structural analogs of Express® . (other than
Atrazine) were not associated with oncogenic responses in rats and mice.’
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MEMORANDUM *3:§:;o

SUBJECT"'Reevaldatlon of Permethrln and Express Follow1ng ? it
Rev1ew ' ,

FROM: Esther. Rinde, Ph.D. ER
' Manager, ONCO Peer Review
' Health Effects Division (TS- 769c)

TO: ' Addressees

@n May 9, 1989, the SAP reviewed these two chemicals which
were previously evaluated by the Peer Review Committee. A
meeting to discuss the issues on Permethrin and Express is
scheduled for Thursday, June 1, 1989, from 9:00 to 10:00
in Room 821. ‘ , ' ’

Permethrin will be discussed,frbm 9:00 to 9:30
Express will be discussed from(9:30 to 10:00

Copies of the Peer Reviews and SAP repbrts are;attached.

Addressees

P. Fenner-Crisp
Burnam
Engler
Hill
Baetcke
Budd

Van Gemert
Copley
Quest
Slaughter
Dearfield
Levy
Sette
Ghali
Fisher
Gardner
Zendzian
Doherty
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i UNITED STATES ENVIRONMENTAL PROTECTION AGENCY FILE BUP
s 5 : WASHINGTON D.C.20460

K

OFFICE OF

MEMORANDUM | o e

SUBJECT: Peer Review of Express

FROM: | ;”'Jé{ e 4’({’ o
FROM: . Kerry L. Dearfield, Ph.D. Sit- y i

: ‘ Executive Secretary, Peer Review Commi :

Scientific Analysis and Coordination Branch
Health Effects DlViSlon (Ts=-769C) -

TO: * Richard Mountfort
o Product Manager #23°
Registration Division (Ts-767¢C)

The Health Effects Division Peer Review Committee met on
12/14/88 to discuss and evaluate the weight-of-the-evidence on
Express with particular reference to its oncogenic potential.
The Committee unanimously classified Express as a Category C-
Possible Human Carcinogen. Quantification of oncogenicity risk
was not recommended at this time. - The decision to quantitate
"risk is contingent wupon further testing to examine what role
possible Express-induced hormonal alterations may play in
"influencing the oncogenic process.

A. Individuals in Attendance: _ ,
1. Peer Review Committee: (Signatures indicate

concurrence with the peer review. unless otherwise
stated.) %

William L. Burnam

Reto Engler
Judith Hauswirth

Marcia Van Gemert

John Quest

Esther Rinde

Kerry Dearfield

PESTICIDES AND TOXIC SUI’TANCES



Marion Copley

Robert Beliles

Richard Hill

f2. Reviewers: . _(Non~committee memberéf responsible ,for'
- L data presentation; signatures findicate technical

accuracy of panel report.)

Roger Gardner

Edwin Budd o i ol
- Bermce Fisher o o @w—w El‘ﬂy

3. Peer Rev1ew Members in Absentia: (Committee

members who were unable to attend the discu551on;

signatures indicate concurrence - with the overall
_conclusions of the Committee.) ‘ I

George Ghali

Richard Levy

WilliamﬁSatte
Lynnard Slaughter
Diane Beal

4. Other Attendees: Sanford Bigelow (HED)

B. Material Reviewed:

The material available for review consisted of DER's for a
rat oncogenicity study, a mouse oncogenicity study and five
mutagenicity tests, and other data summaries prepared by Roger
Gardner; tables and statistical analysis were prepared by Bernice
Fisher. The material reviewed is attached to the file copy of
this report. -

c. Bac und ormation: Express is a new chemical that is
proposed for use as a herbicide on wheat and barley. The
pesticide 1is also known as DPX-L5300. The registrant is E.I.
DuPont de Nemours and Company. The chemical name is benzoic
acid, 2-[[[[N-4-methoxy-6-methyl-1,3,5-triazin~2-yl]-N-
methylam1no]carbony1]amlno]-sulfonylj-, methyl ester,

The Chemical Abstracts Number is 101200-48-0 and the Tox
Chem Number is 419S.




Structure of Express:

H
' COCH.
3 o

so NH-C N-(SijZN

Cq3 ‘.3
D. Evaluation of Oncogenicit Evidence for Express:
1. Rat Oncogenicity Study
 Reference: ' Tobia, A.J. March 10, 1987. Combined Chronic

Toxicity/Oncogenicity Study with INL-5300: Long Term Feeding Study
in Rats. @ Unpublished: report no. 61-87 prepared by Haskell
Laboratory for Toxicology and Industrial Medicine. Submitted by
E.I. DuPont de Nemours and Company, Inc., Newark, DE. . MRID No.
402455-11. . . :

, Express (technical, 96.8% a.i.) was administered in the diet
to groups of 72 male and 72 female Charles River Crl:CD BR (Sprague
Dawley) strain rats at levels of 0, 25, 250 and "1250 ppm for two
. years. At the end of 12 months, 10 anlmals of each sex/dose group
were sacrificed.

An elevated incidence of mammary gland adenocarc1nomas was
observed in female rats treated with Express (Table 1) . Male rats
did not manifest any significant tumorigenicity responses.

a.  Discussion of Tumor Data

Express was associated with a significant positive dose-
related trend for female mammary gland i) adenocarcinomas and ii)
combined adenomas and/or adenocarcinomas. In pairwise comparisons
with control ‘and  the highest dose group, female mammary gland
adenccarcinoma and combined adenoma and/or adenocarcinoma tumor
incidences were found to have significant differences. Since there
were no increases in the incidences of tumor types other than
adenocarcinoma, the Peer Review Committee suggests concentrating
only on the adenocarcinoma incidence, not the combined tumor types
incidence. The increased incidence of adenocarcinoma seen at 1250
ppr of Express (i.e. 26/71 or 37%; Table 1) exceeded historical
control incidences in twelve other studies performed in female rats
of the same strain in the testing lakoratory for the years 1980-
1988 (range of 1.7% to 23.4%). The malignant tumor incidence in
the concurrent control and in the 25 and 250 ppm treatment groups
‘were within the range of historical control data for Haskell
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’Laboratory.j There was no apparent decrease 1n the 1atency perlod
for tumor occurrence. . No compound related 1ncrease in tumors was..
observed in male rats. ‘

;'—-*********-?
Téble 1. Express, Rat;Study - Female mammary glandotumor rates®
and Cochran-~Armitage Trend Test and Fisher's Exact Test Results

~ . L ‘ Dose level (ppm) :
observation ‘ S ¢ 25~ _250 1250

fibroadenoma 16/70  12/61 . 7/5% /71
‘ ‘ (23) (20) - (20) . (13)
p=  0.0578  0.4103 . 0.4492 = . 0.0862
adenoma = - ' . 1/46 1/44 'r2/47b 2/47
: - o 12; (2) (4) , (4)
o= 2 2821  0.5054  0.3832 0.3832
adenocarcinoma . 1C6/70 9/61 13/59 26/71
(i4) ,, (15) " (22) - (3n°,,
p=  0.0002" 0.6283 0.1802 . 0.0020
adenoma and/or ~ 11/70  10/61  15/59 28/71
adenocarcinoma . (16) ., (16) (25) (39) ok
p= 0.6002" " 0.5513  0.1253 '0.0014

* Number of tumor bearing anlmals/number of animals at risk,

excluding those that died before observation of the first tumor.
( ) Percent

First adenoma at week 53.
First adenoma at week 89.
First adenocarcinoma at week 53.

a
<]

Note: Significance of trend denoted at Control
Significance of pairwise comparison with control denoted
at Dose level.

* p<0.05 p<0.01
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b. on51derations of Adeguate D051ng fcr Assessment gf
' OncoqenlcePotentlal ,

; ] Inkthls study, there was no signiflcant effect on surv1val
of treated animals. At both 13 weeks intc the study and at the

end of the study, there were significantly decreased body weight

gains at the high dose in relation to controls: values at 13

weeks were 5.3 and 9.2% for 250 ppm and 21 and: “34% for’ 1250 ppm: -

for males and females, respectively; at the end of study, 10.8
and 26.6% for 250 ppm and 36.4 and 53.8% for 1250 ppm for males
‘and’ females, respectively. . .

; ‘In male rats given the 1250 ppm 1eve1; the,incidence‘of :
~polyarteritis in the pancreas, decreased secretion in seminal
vesicles, lymphoid depletion in the spleen, and mineralization of
.~ the aorta and stomach were statistically significantly increased
. above control group incidences. Mineralization of the aorta and
stomach A was associated with an increase in severity of
glomerulonephropathy 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 1250 ppm dose level.

The Peer Review Committee considered the large wexght
reduction and other toxic signs at the highest Hose to indicate
clear toxicity and that a highest adequate dose was exceeded.
.Also, the incidence of polyarteritis supports this consideration
"for male rats. There was also some weight loss in female rats at
the mid-dose at the end of the study which. indicated that an
adequately high dose was slightly exceeded for females. The body
weight gain changes seen in male rats at the mid-dose suggested
that this dose was adequate for oncogen1c1ty testing for males.

2. Mouse Oncogenicity Study

Reference: Tobia, A.J. March 6, 1987. Oncogenicity. Study with
INL-5300: Eighteen-Month Feeding Study in Mice. Unpublished
Report no. 60-87 prepared by Haskell Laboratory for Toxicology
and Industrial Medicine Submitted by E.I. DuPont de Nemours and
Company, Inc., Newark, DE. MRID No. 402455~ 13,

Express (technical, 96.8% a.i.) was administered in the diet
to groups of 80 male and 80 female Charles River _ rl:CD-1(ICR) BR
strain mice at levels of 0, 20, 200 and 1500 ppm for 18 months.

Under the conditions of the study, ExpreSS did not prgduCe
evidence of compound-related increased incidences of any tumor
type examined.
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ch51derations of Adecquate Doslnq fot,Assessgent of
an;genic Potential o ,

The Peer Review COmmlttee concurred that there was ' no
evidence of oncogenicity due to Express seen in the CD-1 mouse;
however, there_was a question. whether there was adequately high
dosing for assessment of oncogenic potential in female mice. &A.
ninety-day subchronic study (dose levels to 2500 ppm; reported in
oncogenicity study) did not appear to support the adequacy of the
dose levels used in the oncogenicity study:; therefore, the toxic
effects reported in the chronic ‘study itself were considered for
adequacy of dosing. Survival rates were not statistically
different from control rates although there was a slight increase
in mortality in the high dose male group compared to control (65%
at 1500 ppm vs, 51% control). The most frequently identified
probable cause of death was amyloidosis; the incidence was
‘statistically significantly increased in male and female mice at
the highest dose level (p < 0.0l; Fisher's Exact Test). Also
found in both sexes was a statistically significant increase in
thyroid inflammation at the highest dose. .

At 13 weeks, there was approximafely a 10% decrease in body
‘weight gain for the high dose group males while the female mice
in that group gained the same amount of weight as control mice.
By the end of the study, the highest dose groups had minimal
effects on mean body weight (6 and 5% less than control group
means for males and females, respectively) and body weight gain
(24 and 20% less than controls for males ' and females,
respectively). Food consumption results and clinical signs
observed suggested that the body weight decreases were not
associated with other effects as diarrhea, anorexia, emaciation
.or poor palatability of test -diets. ‘

Incidence of bilateral seminiferous degeneration (atrophy)
and oligospermia were statistically significartly increased in
the 200 and 1500 ppm male groups. The proportion of animals with
seminiferous degeneration in each group having oligospermia
increased with dose (58, 63, 78 and 80% for control, low, mid and
high dose groups, resgpectively). The NOEL was 20 ppm (3
mg/kg/day) and the LEL was 200 ppn. T

The combination of body weight alterations, slight increase
in mortality at the high dose, the dose-related effects on the
testes and the other age-related effects suggested adequate
dosing by Express in male mice. Results from female mice at the
high dose (specifically the minimal body weight alterations) were

. questioned as to whether adequate dosing was used for female-.
mice. However, "combined with thyroid inflammation (not a
compromising toxic effect by itself), other age-related effects,
and most importantly, use of analogue data (see Section. E.5.
below for fuller discussion) which provides little evidence for
oncogenic effects in mice, this mouse study (both sexes) was

.6 . 12




sqnsidered su:f1c1ent for assessment ‘of oncogen c potentla1
Additionally, there was no ev*dence for genotoxic effects by

. Express (see Section E.3. kelow).

E. Addition;; Téxicolégz Data on:

1. Wetabcllsm

A series of limited experlments (e g; MRID No. 402455-16)
suggested that orally administered DPX-L5300 is readily absorbed
by male and female rats. The excretion half-life (time regquired
for excretion of half 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 ppm for 21 days -

followed by a single 20 mg/kg dose'on day 22). At high slngle
doses (1700 to 2000 mg/kg) the excreticn half-life for male rats
was 51 to 54 hours and the. va]ue for female rats was 69 to 96
hours. , .

The major route of excretion in rats is the urine. Urine

samples collected over a 1l63-hour period following a single 1700
mg/kg dose contained two to four times more of the administered
radloact1v1ty than the feces.

Tissue levels of DPX-L5300 . and its metabolites increased
with dose, but there was no concentration of radioac.1v1ty in any
partlcular organ or tissue.

Major metabolites in  the urine "and feces  included

metsulfuron methyl, saccharin, and o-demethyl triazine anine.

There was no evidence of glucuronide or sulfate conjugatlcn A
diagram of the proposed metabolic pathways for Express in rats is
found in Figure 1.

Results from the 3ingle 1low dose indicated that
approximately 35 to 40% of the recovered radioactivity 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 methyl. Forty to 50% of the
radiolabal recovered in excreta was unidentified. The O-demethyl
triazine amine was identified in ‘the excreta of rats given the
high dose, and it represented 40% of the recovered radiocactivity
in feces and urine from males and approximately 15% in female
rats. Metsulfuron methyl accounted for approximately 20% of the
radioact¢v1ty recovered during the 168 hours after the high dose
in male and female rats. Approximately 25% of the radioactivity
in excreta of mnales and 40% of that in females was not
-identified.

o
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‘2. Acute subchronic. Chronic Effects

The acute oral LD50 1n rats 1s greater than 5000 mg/kg.

- Toxic effects observed in a 90-day rat feeding study (EPA’-
Acc. No. 073790). included decreases in food consumption, body:

weight gain, food efficiency and absolute organ weights for the

" heart, brain, -liver and kidneys. Relative organ weights for the -
heart, liver, kidneys, testes and Spleen were increased due to -
the decreased body weights observed. Serum glucose, globulin and
cholesterol concentrations were also decreased, but no treatment- -

~ related histopathological effects were noted. The LOEL was 1750
- ppm (hlghest dose tested) and the NOEL was 100 ppm (5 mg/kg/day)

In a one-year dog study (MRID No. 402455~ 12), the NOEL was

‘establlshed at 25 ppm (0.625 mg/kg/day) and the LEL was 250 rpm

~ based. on elevated blood levels of bilirubin and aspartate
aminotransferase (AST), increased urinary volume and decreased
body weight gain in males. Elevated bilirubin, AST, ‘creatinine
~and globulin levels w1th decreased body weight gain were seen in
females.

3. uutagenigitz

Five mutagenicity studies have been submitted with Express
as the test substance. These studies are considered acceptable
and indicate no genotoxic activity by Express. They satisfy the
requirement for testing in the three categories of mutagen1c1ty
testing as follows.

Gene mutation assays:

a. Salmonella assay (EPA Acc. No. 073790): no increase in
frequency of reverse mutations in strains TA97, TA98, TAl100 and
TA1535 when exposed up to 500 ug/plate without metabolic
activation and up to 2000 ug/plate with metabolic activation.

'b. Chinese hamster ovary (CHO) ceklls/HGPRT gene mutation-

-assay (EPA Acc. No. 073790): no mnutagenic activity at
concentrations up to 5.0 mM with and without metabolic
activation.

Structural chromosomal assays:

a. Rat bone marrow aberrations assay (EPA Acc. No. 073790):
single oral doses up to 5000 mg/kg had no effect on the incidence
of chromosomal aberrations or mitotic index of bone marrow in
male and female rats.

b. Mouse micronucleus assay (EPA Acc. No. 073790): single
oral doses up to 5000 mg/kg had no effect on the incidence of
polychrormatic erythrocytes with micronuclei in male and female

9




mice. A slight reduction of the ratio of polychromatlc to
'normochromatlc erythrocytes was noted.

Other genotox1c effects.

"a. Unscheduled DNA synthes1s; (UDS) in primary rat
hepatocytes (EPA Acc. No. 073790) pDSV was not induced at
concentratlons up to ‘2500 uM. ' : ‘

4. Developmegtal and Regroductlve Effects

In a rat teratology study (EPA Acc. No. 073790), doses of
- 125 ‘and 500 mg/kg produced maternal toxicities of decreased body
.weight gain and food consumption, increased liver-to-body weight
ratios and excess salivatipn in some animals. Fetuses from dams
given toxic doses of 500 or 125 mg/kg had reduced body weights.
Increased resorptions, fetal deaths and incomplete ossification
.were observed at the 500 mg/kg dose (highest dose tested). These
results indicated +the NOEL for maternal and developmental
. toxicity was 20 mg/kg/day and the LOEL was 12% mg/kg/day in rats.

A developmental toxicity study in rabbits (MRID No. 452455-
14) indicated the NOEL for maternal toxicity was 20 mg/kg/day
based on statistically significantly decreased feed consumption
and increased incidence of abortions. The LEL for maternal
toxicity was 80 mg/kg/day (highest dose tested). The LEL for
fetal effects (reduced fetal weight) was also 80 mg/kg/day, and
the NOEL was 20 mg/kg/day. There were no fetal malformations or
variations associated with admlnlstratlon of test substance to
pregnant rabbits.

In a rat two-generation reproduction study (MRID No. 402455-
15), no effects were seen on fertility, gestation or lactation at
dietary levels up to 1250 ppm (highest dose tested). Effects
associated with Express included reduced group mean body weight
for the adult females and offspring and reduced spleen weight in
the second 1litter of the final generation. The NOEL was
establlshed at 25 ppm (1.25 mg/kg/day) and the LEL was 250 ppm.

5. St;gctu;e-Activ;tz Correlatlons

Express 1s structurally similar to other herbicides
including Londax, Harmony, Beacon and Glean (see Figqure 2).
These compounds have moieties that are similar for a structure-
activity relationship (SAR) comparison. Harmony and Glean both
have a s-triazine component similar to Express, and Londax and
Beacon have a similar substituted phenyl moiety (they also have
pyrimidine rings versus a s-triazine ring). Londax, Harmony and
Glean have been-tested for oncogenicity in mice and rats and were
negative. These compounds appear to be relatively non-toxic as
substantial doses were used in these studies (e.g. for Londax,
7500 ppm -in rats and 5000 ppm ‘in mice), but maximum adequate

10
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dosing for assessing oncogenic effects may not have been
attained. Beacon was reported negative for oncogenicity in rats,
‘but was associated with an increased ‘incidence of masses in the
liver. .These_ compounds do- not provide substantial support for an
-oncogenicity concern for Express based on SAR

"on the other hand, another analogue, Atrazine, prov1des
support to the increased incidence of adenocarcinomas seen in
" rats after administration of Express. .” Atrazine (2-chloro-4-
ethylamino-6- 1sopropylam1no-s-tr1az1ne) is a s-triazine analogue
of both the s-triazine mointy of Express and the triazine amine )
metabolite of Express (Atrazine itself is not a metabolite of
Express) . Atrazine produces the same mammary tumor type as
Express. In the same strain of female rats, atrazine induced a
,slgnificant dose-related increase in adenocarcinomas (including
two rats with carcinosarcomas at the highest dose tested (HDT))
at doses of 70, 500 and 1000 (HDT) ppm. 1In addition, atrazine
increased the incidence of fibroadenomas at the high dose and
this increase was associated with a significant. dose-related
trend.  As an additional note, a statistically significant
increase in testicular interstitial ¢ell tumors was seen in male
rats at the highest dose, but this increase was within historical
control values. This however is consistent with some of the,
testicular effects induced by Express.

Atrazine was classified by the Peer Review Committee as a
Category C oncogen. A quantitative risk characterization was not
recommended contingent upon generation of additional data to
elucidate the most appropriate method of risk characterization,
i.e. data to support a hormonal mechanism that may be involved in
the production of the mammary tumors in Sprague-Dawley female

rats. This hormonal hypothesis may:- be  appropriate for the
induction of mammary tumors by’ Express. In addition to tne
mammary tumors, the . testicular “effects of Express suggests a
possible hormonal influence.

Two of the major metabolites of Express present additional
concerns for oncogenic potential. A large proportion of Express
- is excreted in the urine as saccharin, which is implicated as a
bladder carcinogen. While there may be potential for bladder
oncogenic effects (indeed there were kidney effects noted with
Express administration), there were no unusual effects that would
be considered oncogenic in the bladder reported. Another
metabolite, sulfonamide, has been associated with thyroid
problems. Again, while there was some thyroid inflammation in
mice, there did not appear to be effects considered oncogenic in
these studies due ¢tc sulfonamide. A third .metabolite;
metsulfuron methyl, was tested for oncogenicity in rats and mice
and found negative. The metsulfuron methyl studies have not been
rigorously reviewed and may have maximum adequate dosing problems
associated with them.

11
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F. ;ght of Ev1degce Con51deratlons‘

" The Commlttee considered the followlng facts regarding  the .
;toxlcology data on Express to be of importance in a. weight—of—
the-ev1dence determinatlon of oncogenic potential. L

1. Express, when administered in the diet to.reﬁale Charles

River Crl:CD BR (Sprague-Dawley) strain rats at dietary doses of

0, 25, 250 and 1250 ppm for two Years; was associated with -

significant positive dose-related trends for female mammary gland
tumors (malignant and benign/malignant combined). The incidences
of adenocarcinoma and combined adenoma/adenocarc1noma tumors at
the highest dose tested (1250 ppm) were also significantly

‘wplevated above concurrent control values when tested by the
Fisher Exact Test. This significance was due entirely to the

increase in malignant tumors at the‘highest dose tested.;'

2. The 1ncreased incidence of. adenocarcinoma seen at 1250 pPpm

;exceeded historical control incidences in. twelve other studies.

performed in female rats of the same strain in the testing
laboratory during the same time period as the Express study.

3. There was no evidence for a reduction in the latency period
for the time to mammary gland tumor appearance in female rats.

. 4. There was no compound-related increase in tumors observed in
male rats or in male and female mice.

5. For the rat study, the highest dose .tested apparently
exceeded the highest adequate dosing for assessment of oncogenic
potential. The mid-dose had some toxic effects which indicated
that an adequately high dose was approached in males, but
slightly exceeded in females. The incidence of adenocarcinomas
in female rats was increased at the mid-dose, but this increase
was not significant. = The dosing  in the mouse study was
considered sufficient for assessment of oncogenic potential.

6. Express did not have a mutagenicity concern with negative
results found in five mutagenicity studies (Salmonella assay,
cultured CHO mammalian cells mutation assay, rat bone marrow
aberrations assay, mouse micronucleus assay and an unscheduled
DNA synthesis assay).

7. Express did not evoke adverse reproductive effects in rats
" and was not teratogenic in rats or rabbits.

8. ~Express 1is structurnlly related to other 'herbicides/

chemicals. Londax, Harmony, Glean and metsul furon methyl did not’

provide evidence of oncogenic effects. Beacon was associated
with increased liver masses, but this was not seen in the Express
studies. Atrazine; however, had a similar tumor profile as
Express and the induction of tumors by a hormonal mechanism may

13
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be 51mllar for both compounds.'

9. . Major metabolltes of Express,f specifically saccharin and
sulfonamide, were of concern as they are suspected carc1nogens.
However, no tumors in their respectlve target organs were seen
after admlnistratlon of Express.

G. Classification of Oncogenic Potential:

Criteria contained in the EPA GuidelineS'[FR51: 33992-34003,
1986) for classifying a carcinogen were considered. '

n The Peer,RevieQ Committee conCludedpthat the data available

- for Express provided evidence to classify Express as a Category C

oncogen ("Possible Human Carcinogen'"). This was based on the

significant increase in mammary gland adenocarcinomas found in

femaie Sprague~Dawley rats (by NTP criteria, this finding would
be considered "“clear evidence of carcinogenicity in female
rats"). There was no evidence of carcinogenicity in male rats or
in male or female mice. There was no evidence of genotoxic
activity. . 2

The Committee considered the appropriateneSs cf risk
quantification for Express. Factors supporting a quantification
included ' the clearly malignant response at the high dose, the

dose-related trend for the malignant tumors and the similarity of

tumor profile to other s-triazines, specifically atrazine.
However, factors supporting no quantification at this time

" included: the tumor was observed in one sex and one species, it

was significantly increased only at the highest dose tested at
which the compound was clearly toxic and exceeded a maximum
adequately high dose to assess  oncogenic potential, other
analogues besides the s-triazines had 1little evidence of
oncogenic potential, and the Committee had not found
quantification appropriate. for the s-triazine analogues. ‘

The Committee concluded that quantification of oncogenic
risk by Express was not appropriate at this time. However, this
is an interim decision contingent upon required testing to
examine the possible association between Express-induced tumors
and a hormonal influence. Possible hormone/receptor effects by
Express should be examined including™ measurement of serum
estrogen and other endocrine 1levels (including prolactin if
p0551b1e) This information is required for the Committee to
determine the most approrriate method of risk determinat. on.

14



~ FEDERAL INSECTICIDE FUNGICIDE, AND RODENTICIDE ACT

SCIENTI FIC ADVISORY PANEL

A Set of Sc1ent1f1c Issues Belng Con51dered by the Agency in
. Connection with the Peer Review Cla551f1catlon of

' Expressa as a Class C Oncogen

The Federal Insect1c1de, Funglrlde, and Rodent1c1de Act
(FIFRA) Scientific Adv1=ory Panel (SAP) has completed review of
a set of scientific issues being considered by the Environmental
Protection Agency in connection with the peer review classifica- -
tion of Express®. The review was conducted in an open meeting held
in Arlington, Virginia, on May 9, 1989. All Panel members, except
Dr. Robert Anthony and Dr. James Swenberg, vere present for the
rev1ew. : : : :

Public notice of the meeting was publlshed in. the Federal
Register on April 17, 1989.

oral statements were received from staff of the Environ-
mental Protection Agency and from Dr. Fredrick O'Neal (DuPont)

Written comments were received from Dr. James 5wenberg (FIFRA
SAP) and read. into the record for consideration by the Panel.

In consideration of all matters brought out during the
meeting and careful review of all documents presented by the
Agency, the Panel unanimously submits the following report.

REPORT OF PANEL RECOMMENDATIONS

Express® .
Issue

The Agency requests any specific comments the Panel may have
on the weight of the evidence and classification of Express with
respect to Agency Guidelines for Carcinogen Risk Assessment.

Panel Comments on E)(QI'ESSa

After reviewing the data submitted, the Scientific Adv1sory
Panel believes that Express® is most approprlately placed in
Category D (equivocal).. The gnly evidence for carcinogenicity was
obtained with doses that greatly exceeded the MTD. In addition,
-the mid dose alsc exceeded the MTD (26% wt loss). The middle and
low doses did not produce any statistically significant evidence
of carcinogenicity. It seems clear that only adenocarcinomas in



the group treated w1th 1250 ppm were elevated and that thls result

is from a data set that cannot readily be interpreted due to -
excessive toxicity. It would be of interest to know whether
prolactin or other hormones were altered under those conditions. -
However, this is of little .relevance, to low dose risk.  The '
negative data bbtained with male rats and mice and the 1ack of .
"p051t1ve genetlc toxizology also support Category D. E ‘

FOR THE CHAIRMAN:

Certified as an accurate report of Findings:

Robert B. jdege¥
Executive Secretary
FIiIFRA Scientific Advisory Panel

Date;"é7;€?4?9
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FEDERAL INSECTICIDE FUNGICiDE AND RODVNTICIDE ACT

_SCIENTIFIC ADVISORY PANEL

A Set of Scientific Issues Belng Con51dered by . the Agency ln
Connection with the Peer Review Classification of .
, ‘ Exp;ess8 as a Class C Oncogen

The Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA) Scientific Adv1sory Panel (SAP) has completed review cf
a set of scientific issues being considered by the Environmental
Protecticn Agency in connection with the peer review classifica-
tion of Express?®. The review was conducted in an open meeting held
in Arlington, Virginia, on May 9, 1989. All Panel members, except

Dr. Robert Anthony and Dr. James~Swenberg, were present for the .

rev1ew.

Public notice of the meetlng was publlshed 1n the Federal
Register on April 17, 1989.

oral statements were received from staff of the Environ-
mental Protection Agency and from Dr. Fredrick O'Neal (DuPont)

' ertten comments were received from Dr James Swenberg (FIFRA
SAP) and read into the record for consideration by the Panel.

In consideration of all matters brought out during the

meeting and careful review of all documents presented by the
Agency, the Panel unanimously submits the following report.

REPORT OF PANEL RECOMMENDATIONS

Express®

Issue
The Agency requests any specific comments the Panel may have

on the weight of the evidence and classification of Express with

respect to Agency Guidelines for Carcinogen Risk Assessment.

Panel Comments on Express® -

After reviewing the data submitted, the Scientific Advisory
Panel believes that Express®? -is most appropriately placed in
Category D (equivocal). The only evidence for carcinogenicity was
obtained with doses that greatly exceeded the MTD. In addition,
the mid dose also exceeded the MTD (26% wt loss). The middle and
low doses did not produce any statistically significant evidence
of carcinogenicity. It seems clear that only adenocarcinomas in

‘)



‘the group treated with 1250 ppm were elevated, and that this result "
is from a data set that cannot readily be interpreted due to
excessive toxicity. It would be of "interest to know whether
prolactin or other hormones were altered under those conditiocns.
However, this 'is of 'little relevance to -low ‘dose 'risk.” - The
negative data obtained with male rats and mice and the Iack cf

i

positive genetic toxicology also support Category D.

FOR THE CHAIRMAN: ; I . | .
Certified’as an acéurate report of Findingg:.

f

Robert B. gdege
Executive ‘Secretary
FIFRA Scientific Advisory Panel

Date: {y/é,ﬁ’ 7
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) FESTICIDES AND TOXIC SUISTANCES

Sub]ect Express (IVL—S300) - Quantitative Rlsk Assessment,
Two Year Chronic/Oncogennicity Sprague—Dawley Rat Study

. caswell no. 419;, Z

From:  Bernice Fisher, Biostatistician &/m ‘:Zva» "/’//7/‘?7

Science Support Section
.Science Analysis and Coordination Branch
Health Effects Division (H7509C)

To: ' Roger Gardner, Toxicologist
) Review Section I
Toxicology Branch I - Insect1c1de/Rodent1c1de Support
Health Effects Division (H7509C) ~

Thru: John A. Quest, Ph.D., Section Head &&aﬁ ﬁmz 5‘//7/5’7
. Science Support Secticn ,
Science Analysis and Coordination Branch

Health Effects Division (H7509C)

Summary

The unit risk, Ql* of express is 4. 46 x 1072 (mg/kg/’day)‘1 in
human equivalents. This estimate of Q, 1is based upon: female
mammary gland tumors (adenoma and/or aéenocarc1noma) in Sprague-
Dawley rats with dose levels of 0, 25, 250 and 1250 ppm.

Survival in the female rats was not significantly dose related.
There was a significant dose related trend in female mammary gland
tumor (adenoma and/or adenocarcinoma) rates. See the memorandum on
"Express (INL-5300) - Qualitative Risk Assessment, B.Fisher -8/23/88"
for further details in the selection of female mammary gland tumors
for use in the quantitative risk assessment.

.""
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DoSe—Responce‘AnalysisA

The most sensitive reaction to express occurred in female rats,
in terms of a statistically significant dose related trend in
mammary gland tumor (adenoma and/or adenocarcinoma) rates and also
in its significant difference in the pair-wise comparison of controls
and the highest dose group. Since there was no statistical evidence
of significant dgse related mortality in the female rats, the estimate -
of unit risk, Q; of express based upon mammary tumor data, was
calculated by t%e use cf the Global86 (Multi-Stage process) computer -
program program of K.Crump. .The unit risk calculated from the female
data in ppm doses was coverted to rat mg/kg/day by the use of Lehman.s
Tables and then to human equivalents by the use of interspecies . ‘
surface area adJustments as recommerkled by EPA Cancer G1ude11nes (1986).

The resultant estimate of Ql* is as follows:

female mammary gland Rat,Qli'(mg/kg/day)'1 In Human Equivalents
tumor{adenoma &/or )
adenocarcinoma) 8.41 x 10-3 - 4.46 x 1672

It is to be noted that Q is an estimate of the upper (95%)
bound on risk and that (as stated in the EPA Guidelines) the
"true value of the risk is unknown and that the lower limit of
the risk may be as low as zero".
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SUBJECT: Express (INL-5300) - Qualitative Risk Assessment,
Two Year Chronic/Oncogenicity Rat Study
, ; ~caswell no. 419 S

FROM: Bernice Fisher, Biostatistician ‘ . ;o :
~ scientific Mission Support Staff ’6"/%‘1?4@ g/)-\yg!
) - Toxicology Branch, HED (TS-769C) o /o

TO: Roger Gardner, Toxicologist
Section VI ’ ; '
Toxicology Branch, HED (TS-769C) ~

THRU: Richard Levy, M.P.H., Leader-Biostistits Team k ,
~ Scientific Mission Support Staff - ' .
Toxicology Branch, HED (TS-769C) %_1 3 %

and
" Reto Engler, Ph.D., Chief

Scientific Mission Support Staff
Toxicology Branch, HED (TS-769C)

SUMMARY :

The qualitative risk assessment of the two year dietary express
(96.8 % purity) study in Sprague Dawley rats indicated that there
were no significant survival disparities in females with dose levels
of 0, 25., 250., and 1250. ppm.

Female manmary gland adenocarcinoma, adencma and/or adenocarcinoma
tumor rates exhibited significant trends with dose increments of
express. : -

In the pairwise comparisons with control and the highest dose group,
female mammary.gland adenocarcinoma, and adenoma and/or adeno~
carcinoma tumor rates were found to have significant differences.

Male rats did not manifest any siginificant tumorgenicity resporces
" thus no further evaluation was attempted in this report.
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 BACKGROUND

A 24 month 96.8 % pure express (INL-5300) dietary study in Sprague
Dawley rats was conducted by Haskell Laborator1es (study 61-87) for
E.I. DuPont and reported in March, 1987. i

‘The study d%1gn allocated groups of 72 males and 72 females, each’
to a dietary regimen of 0, 25., 250., or 1250. ppm of DPX-L5300 for’
two years. At the end of 12 months, 10 an1mals of each sex/dose
group were sacr1f1ced

Table 1. Express (96.8 % pure) - Experimental D%igh of the Rat Study

‘Dose No. of Rats o Week of Intenm sacr1f1ce (12 months)
“(ppm) Male Female Male Female
0 72 72 10 10
25, 72 72 10 10
250. 72 72 10 - 10
1250. 72 72 10 .10~

Survival Analysis

- No significant increases in female mortality with dose increments
of express was found by using a statistical survival analysis based
upon the Thomas, Breslow, and Gart computer program. See Table 2.
for details.

Tumor Analysis

Tn the absence of survival disparities among the dose levels of
express in female rats, the evaluation of tumor rat trends with
dose increments were made by the use of the Cochran-Armitage Trend
test {one-sided) and the pairwise camparisons of controls and each
dose level by the Fisher Exact test.

The only evidence of substantial tumorgenicty occurred in the female
mammmary glands with dose incremerts of express. Statistical
evaluation of their tumor ra*=g indicated a significant (p<.01) trend
in mammary gland adenocarcir .as, and in mammary gland adenomas and/or
adenocarcinomas with dose inctrements of express.



-F .
Only the pairwise compar1son of controls w1th the highest (1250 ppm) dose
level of express resulted in significant (p<.0l) differences in tumor rates -3
- of female mammary gland adenocarcinomas and of adenomas and/or adenocarcinomas.
See Table 3 for deta11s. : i '

Table 2 Express, Rat Study - Female Mortal1ty Rates+ and Cox or
Generalized K/W Test Results

Dose ; ' Weeks ‘ L
(ppm) 1-26  27-52 53a | 53-78  79-104 | 1052 Total
0 0/72 .2/72 10/10 | 10/60  22/50 | 28/28 | 34/62 (55)

25. 0/72 2/72 | 10/10 9/60 25/51 26/26 36/62 (58)

250. 2/12 2/70 | 10/10 | 7/58 15/51 | 36/36 26/62 (45)

1250. 0/72 - 1/72 _10/10' 6/61  19/55 36/36 26/62 (45)

+ Nurber of animals that d1ed/Number of animals alive at the beginning
of the 1nterval

( ) percent

a Interim Sacrifice at 53 weeks and Final Sacrifice at 105 weeks.

Note: Above time intervals were selected for display purposes only.

Significance of trend denctec at Control.

Significance cof pairwise comparison with control denoted-at
Dose level,

*

* < .01 and p< .05
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Table 3. Express, Rat Study - Female Mamm
Cochran-Armitage Trend Test and Fisher's Exact Test Results

y Gland Tumor Rates+ and

o Dose (. ) .
0 25, 250. 1250.
A. Fibroadenomas
" 16/70.  12/61 /59 6/71
: ; (23)  (20) (20) (13)a
p = . 0.0578  0.4103 0.4492 0.0862
B. Adenomas and Adenocarcinomas
Adenomas , 1746 1/44 - 2/47 2/47
- R, (2) - {2) (4)b - (4)
p = o 0.2921 0.5054  0.3832 0.3832
Adenocarcinomas 10/70 9/61 - 13/59 26/71
o (14) (15) (22) (37)¢
p = 0.0002** 0.6283 0.1802 0.0020**
Adenomas and/or 11/70 10/61 15/59 28/71
Adenocarcinomas (16) (16) (25) (39)c
D = 0.0002**  0.5513 0.1253 0.0014**

+ Number of tumor bearingkanimals/nunber of animals at risk, excluding
those that died before observation of the first tumor. '

( ) percent
a first fibroadenoma at week 53.

b firét adenoma at‘ﬁeek 83,
¢ first adenocarcinoma at week 53.

Note:

denoted at Dose level..
** ¢ .01

Significance of trend denoted at Control.
Significance of pairwise comparison with control

and * p< .05
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SUMMARY :

The qualitative risk assessment of the two year dietary express
(96.8 % purity) study in Sprague Dawley rats indicated that there
were no significant survival disparities in females with dose levels
of 0, 25., 250., and 1250, ppm. '

Female mammary gland adenocarcinoma, adenoma and/or adenocarcinoma
tumor rates exhibited significant trends with dose increments of
express., ’

In the pairwise comparisons with control and the highest dose group,
female mammary gland adenocarcinoma, and adenoma and/or adeno—- -
carcinoma tumor rates were found to have significant differences.

Male rats did not manifest any siginificant tumorgenicity responces
thus no further evaluation was attempted in this report.
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Only the pa1rw1se comparlson of controls with the hlghest (1250, ppm) dose
level of express resulted in significant (p<.01) dlfferences in tumor rates
of female mammary gland adenocarcinomas and of adenomas and/or adenocarcxnomas.
See Table 3 for details.

Table 2, Express, Rat Study - Female Mortality Ratest and Cox or

Dose
(ppm)

0
25.
250,

1250.

Generallzed K/W Test Results

o Weeks : ‘ !
1-26 = 27-52 538 | 53-73  79-104 | 1052 Total .

0/72 2/72 10710 10/60 . 22/50 | 28/28 | 34/62 (55)
0712 2/72 | 10/10 | 9/60 " 25/51 | 26/26 | 36/62 (58)

2713 2770 | 10710 | 158 15,51 | 36736 | 26/62 (45)

o/72 1772 | 10/10 | /61 1955 | 36/36 | 26/62 (45)

+ Nurber of animals that dled/Number of animals alive at the beginning
of the interval. .

{ ) percent

a Interim Sacrifice at 53 weeks and Final Sacrifice at 105 weeks.

Note:

Above time intervals were selected for display purposes only.

Significance of trend denoted at Control.
Significance of pairwise comparison with control denoted at

Dose level,

*p< .01 and ¥ p< .05
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BACKGROUND

A 24 month 96.8 % pure expfess (INL-5300) dietary study in Spragué
Dawley rats was conducted by Haskell Laboratories (study 61—87) for
E.I. DuPont and reported in March, 1987,

The study d931gn allocated groups of 72 males and 72 females, each ,
to a dietary regimen of 0, 25., 250,, or 1250. ppm of DPX-L5300 for
two years. At the end of 12 months, 10 animals of each sex/dose
group were sacrlflced

Table i. Expréss (96.8 % pure) - Experimental Design of the.Rat study

Dose No, of Rats Week of Interim sacrifice (12 months)
( ppm) Male Female Male Female
0 72 72 ‘ 10 10
25, 72 72 10 10
250, - 72 72 : 10 10
1250, 72 12 10 .10 ¢

Survivél Analysis

No significant increases in female mortality with dose increments
of express was found by using a statistical survival analysis based
upon the Thomas, Breslow, and Gart computer program. See Table..2,
for details. ,

Tumor Analysis

In the absence of survival disparities among the dose levels of
express in female rats, the evaluation of tumor rat trends with
dose increments were made by the use of the Cochran-Armitage Trend
test (one-sided) and the pairwise ccmparisons of controls and each
dose level by the Fisher Exact test.

The only evidence of substantial tumorgenicty occurred in the female
mammmary glands with dose increments of express. Statistical
evaluation of their tumor rates indicated a significant (p<.01) trend
in mammary gland adenocarcinomas, and ir: mammary gland adenomas and/or
adenocarcinomas with dose increments of express.
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Table 3. Express, Rat Study — Female Mammary Gland Tumor Ratest and
Cochran-Armitage Trend Test and Fisher's Exact Test Results °

_ 'Dose_(ppm) -
0 25, 250. 1250, -
A. Fibroadenomas .
16770 12/61 7/59 6/71
, - (23) (20) (20) (13)a
p = 0.0578  0.4103 0.4492 0.0862
B. Adenomas and Adenocarcinomas ,
Adenomas 1/46 1744 2/47 2/47
. (2) (2) (4)b (4)
. p= : 0.2921 0.5054  0.3832 0.3832
Adenocarcincmas 10/70 9/61 13/59 26/71
: ©(14) (15) (22) (37)c
p = . 0.0002** 0.6283 0.1802 0.0020**
Adenomas and/or 11/70 10/61 15/59 28/71
Adenocarcilnomas (16) (16) (25) (39)c
p = 0.0002**  0.5513 0.1253 0.0014**

+ Number of tumor bearing animals/number of animals at risk, excluding
those that. died before cbservation of the first tumor.

{ ) percent
a first fibroadenoma at week 53.

o first adenoma at week 89.
¢ first adenccarcinoma at week 53.

Note: :Significance of trend denoted at Control.

“significance of pairwise compariscn with control

denoted at Dose level,
** < .01

and

*

p< .05
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'Attached for your review is a package on __ EXPRESS ,
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A meeting to consider the classification of _Express
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MEMORARDUM
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Insecticides and Roden%icides Eranch
Heaith Effects Division

_THRU: Judith W. Hauswirth, Pn. D., Acting Chief
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SUBJECT: Peer Razview of Express®

Attached piease find tihe folliowing inforzation for consideration by the
Pear Review Comnittes:

Background information

DER on z rat feeding/oncogenicity study
DER on a mouse oncogenicity stuiy

DER's on five mutagenicity studies
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ATTACHMENT 1

Background Iynf_ormation for Peer Review of
the Oncogenic Potential of Express®




Background Information for Peer Review of Express

i. . Background

Express® is a new chemical that is prdposed for use as a herbicide gn
vheat and barley. The pesticide is alss kmown as DPX-L5300, and its
chemiz»al name is benzoic acid, 2-[[[[N-b-methoxy-5-methyl-l, 3, S5-tria-
zin-2 471)—V-npthyLamlno]carboryl'amino]—sulfonyll-, methyl ester.

I+ has the following structure: '

ONHE’ N_<N
| “enﬁ%

benzoic acid, 2-{[[!¥-b-methoxy-6-methyi-1,3,5-triazin-
2-y1)-N-methylanminolcarbonyl]aminol-suifonyl]~, methyl ester

A. M=2tebolism of Express

A series of limited experiments suggested that orally administered
DPY_I5300 is readily absorbed by male and female rats. The excretion.
haif-Iife (time required for excretion of half of the dose) for a iow dose
(20 mz/kz) was 26 to 33 hours. Half-life vaiuss vere similar in male and
ferale rats and in rats given rapeated daily doses (100 ppm for 21 days
foilowed by a single 20 mg/kg dose on day 22). At high single doses
(1700 to 2000 mg/kg) the excretion half-life for male rats was 51 to 5k
Lours, and that veiue for female rats was 69 to 96 hours.

The mzlor route of excretion in rats is the urine. Urine samplies
collezted over a 168-hour period foilowing a single 1700 mg/kg dose
contained two to four times more of the administered radiocactivity than
th= feces. : '
Tissus levels of DPX-L5300 and its metaboiites increased with dose, but
there was no concentration of radiocactivity in any particular organ or
tissuzs.

Yzlor metabolites in the urine and feces included metsuifuron methyl,
sacchzrin, and O-demethyl trizzine amine. There was no evidence of
glucuronide or suifate conjugztion.

R=sui=s from the singie low dose indicated that approximately 35 to Lo%.

of th= recovered radiocactivity in urine and fecas sampies collected
durinz the 9€ hours follc"ing josing was associated with saccharin and
ppr'1 mately 15 to 20% was associated with metsuifuron methyi. Forty to
0% of the radiolahbel recoverel in excreta was unidenti‘ied.
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The O-demethyl triazine amine was identified in the excreta of rats given
tue high dose, and it represented 40% of the recovered radiocactivity in
feces and urine from males and approxlmatnly 15% in female rats. Metsul-
furon methyl accounted for approximately 20% of the radicactivity reco-
vered during the 168 hours after the high dose in.male and female rats.
Approximately 25% of the radioactivity in excreta of males and hOn of

, that in females was not identified.

A diagramn of the” propocea ﬂetabollc pathways for Express® in rats 1s
included 1n Addendum A. below.

B. Structure Activity Relationships

Express® is structurally similar to other herbicides including Londex,
Harmony, and Beacon: The first two chemicals were not found to be
oncogenic in rats or mice, and the third has been associated with an = -
increased incidence of masses in the liver of mice {microscopic examina-
tions have not been completed). Structures for these chemicals are
included in Addendum B. below. ' o :

Cc. Non—OnaOanlc Effects
The acute oral LD 55 in rats is greauer than 5000 mg/xg.

Toxic effects observed in a 90-day rat feedlngkstudy 1ncluded decreases

in food consumption, body weight gain, food efficiency, and absoiute.

orzan weights for the heart, brain, liver, and kidneys. Relative organ
weights for the heart, liver, kidneys, testes, and spieen were increased
because of the decreased body weights observed. BSerum giucose, globuliin,
and cholesteroi concentrations were also decreased, but there were no
treatment-reiated histopathologlcal effects. The LOZL is 1750 ppm (nhighest
dose tested), and the NOEL is 100 ppn (5 mg/kg/day).

In a one-year dog study, a WOEL was estabiished at 25 ppm (O. 625 mg/kg/aay)
and the LEL was 250 ppm based on eievated blood levels of bilirubin and
aspirtate aminotransferase (AST), increased urinary voilume and decreased
body weight galn in males. Elevated bilirubin, AST, creatinine and glo-
buiin levels along with decreased hoiy weight gain were seen in females.

Maternal toxicity in a rat teratology stndy at 125 mg/kg and higher
 included: decreased body weight gain and food consumption, increased
liver-to-body™ ‘weight ratios, and excess salivation in some animals.
Fetuses from dams given toxic doses of 500 or 125 mz/kz had reduced body
weights. Increased resorphions, fetal deaths, and incompiete ossification
were observed ab the 500 mg/kg dose {highest dose tested). These results
indicate that the NI)EL for maternal and developmental toxicity was 20
mg/kg/day, and the LOEL is 125 mg/kg/day in rats.

A developmental toxzicity study In rabbiis indicated that the NOEL for —
maternal toxicity wzs 20 mg/kz/day based on statistically significantiy
decreased feed consumption and increaseA incidence of abortions. The LEL

for maternal toxicity was 80 mg/¥g/day (highest dose tested). The LEL

for fetal effects (reduced Ffetal weight) was also 80 ng/ kz/day, and the

N
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NOEL is 20 mg/kg/day. There were no fetal malformations or variations
associated with ad mlnlstration of the test substance in pregnant rabblts.

In a two—generatlon reproLuctlon study, no effects were seen- on fertillty,
gestation, or lactation at dietary levels as high as 1000 ppm (hignest
dose tested). . 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 esta-
blished at 25 ppm, and the LEL was 250 ppm. : ~

IT. Data Relevant to Oncogenicity
A. ~Ldng—Term Studies
1. Rats

Groups'of‘72 male and 72,fema1e'Spiague—Daw1ey rats were given diets
containing 0, 25, 250, or 1,250 ppm DPX-L5300 for up'to 24 months.

Toxicity: There was no s1gn1f1cant effect on surv1va1 of treated anlmaLs
in the study.

After 13 weeks of the study the high dose group male and female rats

showed decreased body weight gain (approximately 21 and 34%, respectively).
The respective decreases in the mid dose group for male and female rats were
approximately 5.3 and 9.2%. 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 gzoup. In female rats the 250 ppm dose group had a body
weight gain that was 26.6% less than that for the control group at the

end of the study, and the high dose group's weight gain was 53.8% less

than controis.

In male rats given the 1250 ppm level, the incidsnce of polyarteritis in

the pancreas, decreased secretion in seminal vesicles, lymphoid depietion

in the spleen, and mineraiization of the aorta and stomach were statisti-
cally significantly increased above control group incidences. - Mineraliza-
tion of the aorta and stomach were associated with an increase in severity
of glomerulonephropathy 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- 1nc*eased in females given

the 1250 ppm dose level.

Rasei on the re “P :ed body weights in treated male and female rats, a
NOEL was 2stabiisted in the study at 25 ppm-(1.25 mg/kg/day).

«D

Oncogenicity: As
ciate: with 2 3
mallgnant marnAazr
25, 250, or 1250
as follows:

5 —antioned in Section II. A. above, DPX-L5300 was asso-

tatistically significant increase in the incidence of

ry gland tumors in female rats given diets containing 0,
tom for 2% months. Mammary tumor results are surmarized

o)

-
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Dose level (ppm)

Observation = = 0~ 25 250 1250 -
Mammary gland (number examined) t 60 60 5T .61
adenom ‘ o 2 , 2 o2 3

- adenocarcinoma . o 9. 9. . 13 - T 26 #*
fibroadenoma =~ = ' © 16 2. 12 - -8

Total with mammary tumors tt - 2y - i 20 U
 Animals with tumor (any type) ‘ 58 56 52, © 57

+ Excluding ‘animals sacriflced at 12 months, ‘
1t Animals having one or more of the types of tumor mentloned (animals
are not counted more than once).

The time to obse“vation of masses (medlan daye on test) assoc1ated w1t1
mammary tumors was as follows: :

Dose level (ppm)

Locatioo. = 0 25 250 1250

Shbulders - 61k ‘ 502 552 L7k
Sides Lok 551 502 530

Under body 530 . 558 502 ‘502

The first mamnary gland‘adenocarcinoma was microscopizally diagnosed

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
vere diagnosed on days 5Th4, 51k4, and 431, respectively. The respective
median ti-es to dlagn031s of these tumors in the control low, mid, and
high dose groips were 542, 623, 592 and 578 days.

2, HMice

In a supplenmentary study, diets containing 0, 20, 200, or 1500 ppm Express
were given to male and female Charles River Cr1:CD-1(ICR) BR strain mice
for 18 months.

Toxicity: At 13 weeks, there was approximately a 10% decrease in body
weight gain for the high doss2 group males, and the female mice in that
group gained the same amount of weight as the controi group. 3By the end
of the study the highest dose tested was associated with minimal effects
on mean body weight (6 and 5% less than control group means for males and
females, respéctively) and body weight gain (24% and 20% less than controls
for males and females, respectively) were observed. )

Although mortality was not statistically significantly increased at the
highest dose in male mice, it was §5% in the 1500 ppm dose group compared
to 51% in tke 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 bhilateral
seminiferous degeneration (atrophy} and oligospermia was statistically
significantiy increased in 200 and 1500 ppm group males. Amyloidosis was
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also increased in females from the 1500 ppm dose group. ° Thyroid inflamma-
tion was statistically signiflcantly increased in both sexes at the o
highest dose. : '

Based on the increased 1nc1denue of bilateral semlniferous degeneration
and oligospermia- in mid dose group male mice, the NOEL was 20 ppm (3
nQ/xg/day), and the LmL was 200 ppm (30 molkg/day)

Body welgnt results, mortality late in the study, and the. 1nuidence of
age-related 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 highest dosed group suggest that an
adequate dose range was not tested.:

Oncogenicityt Under the conditions of the Study,‘EXpress was not oncdgenida'
3. Historical control information

“In a supplement to the report on the rat chfonic/onéogeﬁicity study, the
incidence of mammary gland tumors was compared with historical control
data as follow : ‘

The_malignant tumor incidence in the concurrent control and
in the 25 and 250 ppm treatment groups were within the range
of historical control data for Haskell Laboratory (1.5 to
23.4% with a mean of 12.6%; these data summrize results from
10 2-year feeding studies reported between 1980 and 1986).

The reported incidences of mammary gland adenocarcinomas in the control,
low, mid, and high dose groups of the rat feeding study were 15, 15,
22.8, and 42.6%, respectively.

More detailed historical controi data have been requested.
B. Short Term Studies - Mutagenicity

No increase in the frequency of reverse mutations was observed in Salmo-
nella typhimurium strains TA1535, TA97, TA93, and TALOO when exposed to
levels as high as 500 ug/plate without 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 toxicity
data presented to indicate that a sufficient dose range was tested. The
study is considered unacceptable because the report is incomplete.

Vo mutagenic activity was observed in Chinese Hams%er Ovary cells exposed
in vitro to concentrations of 0.5 to 5.0 mM DPX-L5300-20 with and without
activation.

Single oral doses of 50, 500, or 5000 mg DPX-L5300 per "kg body welight had
no effect on the incidence of chromosomal aberrations or mitotic index of
bone marrow ceils in male and female rats.

A sinéle oral dose of 5000'mg DPX-L5300 per kg body weight was shown to
be cytotoxic (reduced poiychromatic/nesmochromatic erythrocyte ratio) in
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mice. However, that dose did not increase the incidence of po;ychronatlc
ery*hrocytps with micronuc;ei in treated mlbe.‘

~ Under the conditicns of an in vitro unscheduled DNA sysnthesis assay,

DPX-L5300 did not induce uns in n rat primary hepatocytes at concentrations
of 0-to 2500 uM. ,

[
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ADDENDUM A

‘Diagram of the Proposed Metabolic Pathways
, for Express (DPX-L5300)
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ADDENDUM B ,

Structures of Compounds Related to Express -
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COMPARISON OF LONDAX AND ITS ANALOGS . =

Structures:

Londax (DPX-F5384)

)
3 -
N
3
P CH, S0, NHCHN / ‘ \ .
. o’ - o—
N oca,
Harmony (DPX-M6316)
ozRHCuH
/
ozt:u:’
Express (DPX-L5300)
FH o
|
SO,HHCP;!
CH‘V

Beacon (CGA-136872)
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ATTACHMENT 2

~ Data Evaluation Record for the Rat Feedihg Study

Tobia, A. J. March 10, 1987. Combined Chronie‘Toxicity/Oncogeniéity ,
Study with IN-L5300: Long Term Feeding Study in  Rats. Unpublished report
no. 61-87 prepared by Haskell Laboratory for Toxicology ani Industrial '
Medicine. Submitted by E. I. DuPont de Nemours and Company, Ine., N

ewark,
DE. MRID No. L402hk55-11 -




12viewed by: Roger Ga'dner Ar". M !- '745
Section 6, Taxicology Branch (TS T69C) A . ;

Secondary Reviewer: Judith Kauswirth, Ph. D. 7y f [O.LL¢44414LrL4ju¢.

Seztion 6, Toxicology Branca (TS '690) o S —

ATA EVALUATION RECORD. -

STIUDY TYPE: rronlc feeulng/Onco:en city (Guiéeline 583—5)'- - - -

t}

-MRID NUM h02h55-‘1

" TEST MATERIAL: Tei hnica; grade IN*-5300 wltb a stated pur;ty o; 96 8 WAS
used.

SYNOXYMS: Express Herbicide; berzoic acid, 2-[![[N-(k-methoxy-6-methyi-
1,3,,-t-iazin—?-yl)—N-mexhyiamino!parbonyl]amino]sulfonyll-, methyl ester

STUDY X ’MEER(Q) 61-87

“SPONSOR: E. I DuPont de Nexmours and Company, Inc., Newerk, DE.’

TESTING FACILITY: Haskell uaboratory for Toxicology and Inuustrial Medicine

TITLE OF REPORT: Corxbined Chronic Toxicity/Oncogenicitv Stuuv with INL-
5300: Long Term Feeding Study in Rats

AUTHOR(S): Tobia, A. J.

REPORT ISSUED: March 10, 1687

CCNCLUSIONS:. Groups ¢f T2 rale and T2 female S;rague'Davley rats were
given diets containing 0, 25, 250, or 1,250 pr= DPX-L5330 for up to 24
months. Tweive months after the study began, 12 animals of each sex from
each group vere sacrl'iced and necropsied.

Effects attributed by the investigators to the “est substance included
decreased body welight and Increased incidences of massez located-on the
shouider, side, and under body regions in high dose group femele rats,
The rmasses were assocliated with the statistically significantly increzsed
incidence of mammary giand adenocarcinomes oktserved in the high dose
groizp ferales.,

N\ P

By the end of the study, mean body weights for the mid end high dose
group males were decreased from the control value by 8.f£ and 29.2%,
respectively, and group mesn body welghts for femeles in the iow, mii,
and high dose groups were 9.5, 21.3, and Lk2,5% less-than the control
group mean, respectively. Organ weights In treated eni=als reflected the
observed decreases ir body weight (i. e., significant increases in the
melority of relative organ welghts in the male and fexele rats at the
1,250 rpm dose level and fezmle rats at the 252 rpm dose Leve‘ along with
statisticaelly significantly decreased atsolute crgan weights).

.'

In male rats given the high dose level, the incidence of rolyarteritis in
the pancreas, decreased secretion in seminal vesicles, lymphoid depletion
’ : DI X
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- COKCLUSICNS (continued)

in the srleen, end mineralization of the aorta and stomach were statisticaily"
significaatly increased above conirol group incidences. . The latter two.
iesions were associated with an increase in severity of glomerulonephro-
" pathy in.the hizh dose group meles. The incidence of dilatation of the
reral peivis, éilatation of the uterine horns, and retinal degeneration
was statis tica;;y signiflcantly increased in females given the highest
dose level. . - - -

The ¢n1y tumor incidence signifiééhtly increased by the test substance
was mamrary giaad adenocarcinomés in femsle rats. -

Besed on the reduced body weights in treated haleland female, a no-observed:
effect ievel (NJEL) was estabiished in the study at 25 ppa (1.25 mg/kg/day).’

Core classifiéa:ion: Minimum. .
1. PROTOCOL
A. MATERTALS

1. Test species: Male and female 21-an—OJa Char¢es River Cr1:CD®BR

: 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-
ratorr.

2. Diet rreparztion: Basal diet consisted of Purina Leb Chow #5002, and
the test sutstance was added in corn oil in appropriate concentrations.
Corn oil wzs 1% by weight of the diet.) Test diets were prepared
weeXiy and stored under refrigeration. Sampies of test diets were
analyzed for stability, homogeneity and accuracy of.test concentra-
tion =t the beginning of the study and on test days 718 and T25.
Diets were zlso analyzed for concentration and stability of test
substance cr days 180 and 369, and for concentration on days 381,
565, £76, and 685. The report noted that on test day 502 concentration
and Vomoge eity analyses were made of test diets because of the )
reduction in amount of diet prepared and & charge in the mixer used
for dlet preparations for the rest of the study.

2. STUDY DESIGH

1. Animsl assignment: Animals were randomiy assigggd to test grougps as
folicvs: h :
Anima‘s per sex:
Test zroups Dese e : : Inte*im

N:-. Cesignation (pre) Mainp study®* Sacrifice®#

1 lontrol 0 €2 10 .
z Low (LDT) 25 62 10

3 Mid 250 £2 10

. ¥igh (EDT) 1250 €2 10

i
frp)
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2. Observations schedule

‘Number of animals

Type of obseryatioﬁ [ per sex ;e' group Frequency"
Mortaiity o S A1l o - Twice a day
Signs of toxicity o o All - - Twice a day‘
Body weight S ;q‘v -“All,' .. 'On day of arrivel at lab, . s
: : at weekly intervals through
the first 6 months, bi-
) ) weekly thereafter, and %
.. - on the day of necropsy. ) )
Food consumption i i A1l - For all véighing inter-
' . ‘vals during the study.** -
Ophthaimoiogy _ ‘T High and low - At the end of the study. .
' - dose groups only ‘ : ’
Blood.éamplesf" . 10n%x - At 3, 6 9, 12, 18, and 24
‘ : : ) m01ths.
Urine samples 10 At 3, 6, 9, 12, 18 and 24
) ) months.
Necropsy . " Animals found dead ¥hen found.
) or moribund
10 ‘ At 12 months
Survivars . At 24 months

#Fach rat was individually handled at least once each veek during the
first six months of the study and every other week during the remeinder
of the stuay. The gross presence of tissue masses and changes in
appeérance and behavior were ncted.

#%For each individual animal.

#%¥¥The rerort stated that 10 animels of each sex were selected at random
"...on the basis of freedom from any lesions which appeared to be of a
spontaneous origin and which occurred wi+: a similar freguency in
control group rats."

C. METHODS
1. Observation of blood samples: Blood was ::ilected by amputation of

the distal portion of the teil from ani-als which were fasted for- T
16 hours prior to sampiing.
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1. Observation of blood samples (continued):
a. Hematolggx
' X - Hematoerit . - ' X Differential white cell counts
X Eemcglobin' ~ 7 . X Mean corpuscular hemoglobin
X Red cell count S e ~ ‘concentration
" "X Platelet count ‘ © . _X Mean cell volume :
X Total wvhite cell count . X Nean corpuscular hemoglobin
'o;' Blood-chemistrz S )
X Total protein . Uric acid . X Alkaline
X Albumin ' , X Glucose o -+ . phosphatase
X Globulin {calculated) X Total cholesterol Lactate
Albumin/globulin ratio - Total bilirubin . dehydrogenase
X Biood urea nitrogen X Aspartate amino- . - Triglycerides
. X Electrolytes - . . _ transferase (AST) ' o
X Creatinine ) X Alanine amino-
transferase (ALT)
2. Urine observations: Urine was collec*ed from each animal during the
16 hour fasting period preceeding blood sahp;e collection. The
following observations vere made:
. X Volume X glucose - X océult blood . _X osmolality
X pH X ketones X urobilinogen X microscopic exami
X ‘protein X bilirubin _ ~ nation of centri-
: - fuged deposits
Necropsy Gross lesions were noted.
a. Weighed organs
X Liver X Spleen X Brain L
X Kidneys X Heart X Testes
b. Tissues examined microscopically
Circulatory System Hematopoietic Systen 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 vessicies
X Cecum Musculoslkeletal System X Testes
X Coion X Vagina
X Duodenum ° X Bone . X Uterus with cervix
X Esophagus X Skeietal muscle o
X TIieum Fespiratory System
X Jejunum Nervous Systen
X Liver X Lungs
X Pancreas X Brain X XNasal turtanates
X PRectum X Scilatic rerve ¥ Trachea
X Salivary giand X Spinai cord 5 P
X Stomach ©
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‘ Cir/ch
“be. Tissues'enamined mic'oscopically (continued)
Endocrine System. : :Other Co : Urina'y’System
X Adrenals - X ALl macroscopic X Kidneys .
_X Pituitery _ abnormalities = X Urinary bladder oo
X Thyroid with - X Eye ‘ '
parathyroid X Hardarian gland
X Skin and subcutis o
Tissue samples from the control and high dose groups as vell as rats
found dead or sacrzficed in extremis vere examined microscopically.
The report stated that only the heart, liver, kidneys, 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
all female rats in the low and mid dose groups vere also examined.
D. STATISTICAL ANALYSIS - S I S -

Observation o 1 StatiStical Test

-

Continuous Variables

Body weights One-way analysis of variance (AVOVA)
Least Significant Difference test (LSD)

Organ weights ANOVA with pair-wise comparisons by
LSD and Dunnett's tests, and a test
for linear trend

Ciinical pathology -~ ANOVA and the Bartliett's test; if the
F-test was significant, means of each
treated group were compared with that
of the appropriaste control group by
Dunnett's test; if resuits of the Bart-
lett's test were significant, the Kruskzl-
Wallis and Mann-Whitney tests were used to”
compare control group means with each
treated group mean, .

Non-Parametric Variables
Survival among grcups Mantel-Haerntzei and Fisher's Exact tests
Tumor incidence?® ' Fisher's Exact test
Other Analyses

Survival probability Kaplan-Meier proceduré

" #Tumors were analyzed by specific site, lesion, and bénign-malignant
cliassification.

(&1}
(98]
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II. REPORTED RESULTS

Mortality and Signs of Toxicity: No treatment-related clinical signs
were observed ‘according to the report. Mortality during the last 9 :
months of: the stuay is summarized as follow ‘

Mortalities* during days

Dose " Males " Females
(prz) 0- 365 366-5L6 5h7—730 0-365 366-5L6 5&7—730
0 0+ 7‘ 24 2 10 - 22
25 2 tt ok 24 .2 9 25
250 2 11 . 24 N 7 15A
1250 1 s 21 1 6

19

*Excludes those animals sacrificed at 12 and 2h months.

tTwo animals died during the first two ‘weeks of the study and vere
replaced

t10ne rat in this group died ouring the first two veeks of the study
and was repliaced. .

The incidence of masses in the shoulder, side, and under body regions
wvere assoclated by the investigators with administration of the test
substance to ferale rats in the study. Those results are Surmarized
as follows: ' ' :

Dose level (ppm)

Location 0 25 250 1250
Shouiders 5 4 8 13
Sides 3 8 13 ' 10
Under body 21 16 19 .32

Colored discharges from tne‘eyes,and nose and hair loss were the most
frequentiy observed clinical signs, but the report noted that these
occurred at an incidence which was unrelated to treatment.

Body Weight and Food Consumption: The report noted that the test sub-
stance significantly affected body weight and body weight gain in
both sexes. By the end of the study, mean body weights for the mid
and high dose group maies were decreased from the control value by
8.6 and 29.2%, respectively. Oniy the high dose group males were
statistically significantly different from the control group, and the
low dose group mean body weight was similar to that of the contrel
grour males. Group mean body weights for females in the low, 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 group values were statistically significantly different
from the control value.

Reported group rean body weight gains were statistically significantly
decreased in mid and high dose groups during the study. At six months,
weight gains for mid and high dose group males averaged 6.5 and 22. 5%
iless than that for the control group, respectively. By the end of
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Bodv weight and food consumption (continued)

the study, the mid and high dose group weight gains for males were .
. 10.8 and 36.4% less than that for the control group. - In female rats

at six months, group mean body weights for the mid and highfdose
levels were aiso statistically significantly less than that for

_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 high dose group s weight

~ gain vas 53. 8% less than controls. S o . : .

No statistica;ly significant differences in group mean daily food

‘consumptlon were observed during the study for male or female rats.

‘Reported group mean daily food consumption values- for males vere'

25.5, 25,7, 2L.8, and 23.4 g/day in the control, low, mid, and high

dose gioups, reSpectively. The respective group mean food consumption. -
values for female rats in the control, low, mid, and high dose groups -
19.6, 18. 9, 18.7, and 17.0° g/day. :

Food efflciency results {g body weight gain/g food) are summarized as
fol¢cws

Weeks of _ Dose level (ppm)’ _
observation 0 25 250 . . 1250
Males
0-26 0.106 0.107 0.101 0.090
26-52 . 0.026 0.026 . 0.023 0.01T7
52-10L 0.003 . 0.002 0.000 -0.005
0-104 0.033 0.033 0.030 0.023
Females
0-26 0.066 0.065 0.061 0.046
26-52 0.029 0.029 0.02k o 0.012
52-10L 0.022 _ 0.014 0.013 0.008
0--104 0.033 0.030 0.025 0.018

{No statistical analyses were reported.)

Test substance intake: According to the report, dietary analyses
indicated that test substance concentrations were +2% of the nominal
concentrations, and homogeneity tests indicated a _Lv variation in
concentration. Based on results of these analyses, body weight and
food consumption measurements, the daily intake of test substance was
calculated. For males the daily 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/¥g/day.

Clirical 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’
norral ranges.

[&p]
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D. C1inica1 Pathology (continued)

2. C1inica1 chemistry: The statistically significant differences between
treated and control groups were not consistent with dose-= or treatment-
related effects, and the observations were within normal ranges for
the age, sex, and strain of test specles used.

E. Necropsy

1. Organ weights: Organ weight changes were consistent with the reduced
body weight observed in the study. The absolute heart weight in high
‘dose group male and female rats was statistically significantly less
than that in. the controls at. 12 months and at termination. The heart- - -
to—body—veight ratios were statistically significantly increased in
males and females. These results are summarized as follows:

o o ‘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 2.19% 1.895* © 1,518 = 1.353%

Relative weight (% of body weight)

12 months - 0.250 ~  0,281* 0.280 0.3L5%
Termination 0.288 0.355* 0.266 0.395%
‘#Statistically significantly different from control (p<0.05;

LSD and Dunnett's tests). :

In addition to these results, the mid dose group males had a
statistically significantly increased reiative iiver velgnt ‘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. No-significant differences were noted at the mid dose
ievel. These results are summarized as follows: = - .
Dose ievel (rpm o
Time of Liver Kidneys
observation 0 ) 1250 o] 1250

Absolute weight ‘@)

12 months 14,762 11.502% 2,749 2.377t

Termination 16.870 13.18¢C* 2,459 3.017*
Relative weight (% of * -:v <=ight)
12 months 3.LET 3.917* a3 0.80L»
Termination .= 2.907 3.8ir¢ LA 0.884»
*¥Statistically significantly dif~ - -+ rom control (p<0.05;

LSD and Dunnett's tests).

- 1
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i. Organ veights (continued)

Organ-to-body-weight ratios for all veigﬁed organs were statistically
significantly greater in the hlgh dose group than those values for
control group animals. . . :

2. Non-neorlastic lesions: The microscopic observations associated by
the investigators with acministration of the test substance are
presented in Table 1 below. ~

The investigators noted that the incidence of male rats with glomerulo-
nephropathy wvas similiar in all groups, but the severity of the lesion,“
increased with the dose level {see Table 1). The inciderce of
mlneralization in the aorta and stomach of mid and high dose group
males was also considered to be a secondary effect assoclated vith

the Ilncreese in severity of the kidney lesions.

3. Neoplastic 1esions:'The incidences of the most freqnently observed
tumors are summarized in Table 2. below. The incidence of adenocar-
¢inomas in the mammary glands was statistically significantly increased
in female rats at the 1250 ppm dose level {highest dose tested), and
the incidence of hepatocellular tumors was statistically significantly
decreased in male rats given the highest dose., NO other tumor inci-
dences were statistically signlficantly changed in a dose related or
treatment related manner.
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E. Necropsy (continued)
‘ Table 1

Incidence of selected nor-neoplastic. lesions {n male and female , o
rats treated with Express® in their diets for up to 24 months. t y T

‘Dose level (ppm)

_ Observation 0 . 25 250 1250
‘Meles g
Liver (number examined) o - 62 60 . 60 61
Fatty changes (focal/muLtifocal) 17 1 12 8 =
Pancreas (numter examined) © 62 3k - . 38 . . 60
polyarteritis o Ly 8 . 4 15 *
Seminal vessicles (number examined) 62 "33 39 61
decreased secretion 4 . T T © 20 #
Spleen (number examined) - 62 31 " 38 6
" lymphoid depletion - ' 0 , 2 3 g »
Kidney (number examined) : 62 60 60 61
glomerulonephropathy 59 56 5T ) 59 .
Minimum - 13 18 i1 6
Mild ~ 20 - 9 16 10
Moderate 15 14 12 14
Severe i e 11 15 18 29
Aorta (number examined) 62 . 29 35 61
Mineralization 2 2 T* 9 *
Stomach (number examined) 62 30 35 61
mineralization 3 2 g = 11 *
Females
Kidney (number examined) . 60 60 58 61
dilatation, renal pelvis 4 8 ) 10 13 =
Uterus (number examined) 60 36 28 61
dilatation 10 T L =Y
Eye (number examined) 59 33 23 61
retinal degeneration 33 L 9 ko=

1t Excluding animals sacrificed at 12 months. :
® Statistically significantly different from the control group sccording
to the report (p<O 05; Fisher's Exact Test).
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E. Necrgpqy'(COntinuedl

e : - i .  . T&ble 2

Inciaence of selected neoplastic lesions in male and female rats
treated with Express® in their diets for up to. 2h months. t

Dose level (ppm)

Observation. -~ _0 .~ _ 25 250 1250
Males ‘

* Pancreas (number examined) 62 i 3hv R - 60

‘ islet cell adenoma : ' 9 5 2 .3

_ islet cell carcinoma ‘ - 2 : - : D -
Pituitary (nﬁmbgr examined) =~ . 62 . 41 T i 60
adenoma o - 36 32 26 22 .

Adxenalﬁmedulla (number examined) 62 32 . Lo 61

. pheochromocytoma (benign) 5 - |

pheochromocytoma (malignant) =~ 4 3 3 k

Animals with tumor {any type) L8 51 " by ' L1

Females

Pituitary (number examined) 60 . 52 54 - 61

adenoma L8 Ly L7 .- . ks

- carcinom 2 - ' - L

Mammary gland (number examined) 60 60 57 61

adenoma ) 2 2 2 ) -3
adenqcarcinoma 9 9 13 - .26 B

f1broadenoma 16 12 12 8

Animals with tumor (any type) 58 56 .52 57

t Exciudirg animals sacrificed at 12 months.
According to the report, the incidence is statistically significantly
* different from the control group (Fisher's Exact test, p < 0.05).
#%* Accordirg to the report, the incidence is statistically significantly
different from the control group (Fisher's Exact test, p < O. 01)

ITI. DISCUSSION

A.  Authors' Conclusions

The investigators concluded:

_Effects attributable to the dietary intake of INL-5300 by
_rats in this study were consisdered to te minimal. Mean body

(<]
ot
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A. Authors conclusions (continued)

veights for both male and female rats in ‘the 250 and 1 250
“ppm groups were decreased when compared to controls...The
oniy important clinical sign observed was a higher incidence
of masses located on the shoulder{s), side(s), and under. body
regions in the female 1,250 ppm group when compared to
controls. These masses are consistent with the increased
incidence of mammary gland aaenocarcinomas observed in this
same group. :

There was a significant decrease in the mean absolute heart
weights in the male 1,250 ppm group rats and a decrease in |

. mean absoiute liver, heart, and kidney veights in the female
1,250 pprm rats when compared to. controls.. The significant -

‘iincrease,in the maJority of relative organ weights in the"

" 'male and female rats at the 1,250 ppm dose level and female
rats at the 250 ppm dose level had no significant evidence of - .
microscopic lesions, and the veight,differences‘vere'conéidered
to be related to the iower final body weights observed.

These findngs are consistent with those observed at the on=-
_year interim sacrifice. .

Administration of INL-5300 was associated with a significant
increase in mammary gland adenocarcinomes in the 1,250 ppm
female rats...A specific target organ was not identifled for
non—neop;astic effects.

eriy the no-ctservable-effect 1eve; for dietary intaPe of INL-
5300 in this study was 25 ppm.

s Reviewer's Discussion

‘he report noted that the time to observation of masses (medien days on
.est). associated with marmary tumors was as: follows:

Dose level {ppm)

Locetion 0 25 250 1250
Shouiders 61k 502 552 - k7L
Sides Lok 551 502 530
~ Under body 530 . 558 502 502

Te first mammary giand adenocarcinoma was microscopically diagnosed

n a control group female examined at the 12-month interim sacrifice.
he first of these tumors observed in the iow, mid and high dose groups
ere diagnosed on days 574, 514, and 431, respectively. The respective
adian times to diagnosis of these tumors in the control, low, mid, and
igh dose groups were 542, 623, 592, and 578 days. The incidence of
armary giand edenomas and adenocarcinomas in female rats according to
i=e of diagnosis is summerized in Tabdble 3.

[eip]
(WP

Y

S

b




Page 13 L S . ; o : ,’ R 883-5 C;/724

B.. Reviewer's Discussion (continued)

Ina supplemental rezort, the incidence of mammary gland tumors vas
compared with historical control data as follovs

The malignant tumor incidence in the concurrent control and
in the 25 and 250 ppm treatment groups were within the range
of historical control data for Haskell Laboratory (1.5 to -
23.L4% with a mean of 12. 6%, these data summarize results from
10 2-year feeding studies ‘Teported between 1980 and 1986).

The incidences-of mammary gland adenomas and adenocarcinomas combined in
the control and high dose groups were reported to be 15.5 and h3 1%,
vespeccively. :

Thr group ‘mean body weight resuits were used to determine effects on body )
weight gain at 13 weeks during the study. The results of those calculations
are summarized as follows

o Dose level (ppm) , .
" Observation o 25 250 . 1250

Males
Body weight at ~ : ~
Week O ~ 155.9 155.6 158.1 157.3
Week 13 530.9 ska.7 513.4 “453.2
Weight gain - 375.0  387.1 355.3 '295.9
% difference ® -~ + 3.2 - 5.3  -21.1
Females

Body weight at , ‘
Week O 122.0 122.1 122.4 122.8

Week 13 286.6 279.8 271.8  231.7
Weight gain 16L.6 - 157.7 © 1ko.k 108.9
% difference ®#  -—-- - k4,2 - 9.2 -33.8

* Calculated as follows:

% difference = {control veight gain - tes* group weight gain) X 100
(control weigh* sain)

‘he body ueight and body weight galn decreazes observed in majle and fexale
ats given the. 1250 ppm diet indicated tha* 1i:i=quate dose levels were tested.
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B. Reviever's Discussion {continued)

\Tabie?

. Summary of the incidence of dose- related mammary gland tumors;f
in female rats ‘according to time of diagnosis.

‘ ) Dose levelgipum) S
Observation . -0 : 25 250 1250

In 12-month interim sacrifice ahimals

Adenoma : 7 0/10 . o/ . o/2 . 0/10

Adenocarcinoma 7 o 1/10 - 0/1 o/2 - 0/10
Combined adenoma/adeno- = S .
carcinoma o 1/10 o/1 o/2 ~  0/10

' In animals dying on test (éﬁys 368 - 735)

Adenoma ' 2/28 2/36 2/25 3/26

Adenocarcinoma - , 6/28 ¢ L/36 . 5/25 17/26 #

Combined adenoma/adeno- , ' _ )
carcinoma - : 7/28 ¢ 5/36  T/25 20/26 ==

Terminal sacrifize animels

Adenoma - 2/33 1/26 1/35 2/36

Adenocarcinoma - 3/33 t+  5/26 B/35 9/36 =ax
Combined adenoma/adeno- ’

carcinoma _ 3/33 t+ 5/26 9/35 11/36 %%

‘ Total

Adencma ; L/T1 3/63 - 3/63 5/72
Adenocarcinoma 10/71 + 9/63 13/63 26/72 t++t
Combined adenoma/adeno- o

carcinomsa 11/71 + 10/63 16/63 31/72 tttt

® Statistically significantly different from contrOis (p
Fisher's Exact Test).
®% Statistically significantly Q"ferent from controls (p = 0.00015;
Fisher's Exact Test).
%% Not statistically significantiy different from controis (p = 0.075;
Fisher's Exact Test).
BR#% Statistically significantly different from COnt’OLS {p = 0.026;
Fisher's Exact Test).
t Statisticaily significant trend {p < 0.005; Cochran-A*mitage trend
test I
tt Ho statistically significant trend {p > 0.005; Cochvan—Armitage
trend test). T~

0.0012;

ttt Statistically significantiy different from controls {p = 0.0025;
Fisher's Exact Test). '
tttt Statistically significantliy c‘fferenb from controls (p = 0.0002;

Fisher's Exact Test).
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DATA EVALUATION RECORD -

_STUDY TYPE Oncogenicity (Guideline §83-2)
FMRID NUNBZR L0255~ 13

TEST MATERIAL Technical grade INL-SBOO with a stated purity of 96. 81 was

' 'used.

. SYNONYMS: Expre:s Herbicide, benzoic acid, 2—[[[[N—(h-methoxy—ﬁ—methyl—
1,3, S-triazin-Z-yl)—?-methylamino]carbonyl]amino]sulfonyi]-, methyl ester

'STUDY NUMBER(S) 60-8T7

QPO‘JSOR E. I. JuPont de Nemours and Company, Inc., Nevark DE.

k TESTING FACILITV: Haskell Laboratory for Toxicology and Industrial Medicine

"TITLE OF REPORT: Oncogenicity Study with INL-5300: Eighteen-Month Feeding
Study in Mice. ‘ : '

AUTHOR(S): Tob;_, A. J.
REFORT ISSUED: ¥arch 6, 1987

COﬁCLUSIONS: Diets containing 0, 20, 200, or lSOprpm‘Express were given to
maie and female Charies River Crl:CD-1(ICR) BR strain mice for 18 months.

At the end of txe study the highest dose tested was associated with
minimal effects on body weight (6 and 5% less than control group means

for males and females, respectively) and body weight gain (2h% and 20%
less than controls for males and females, respectively) were observed.

At 13 weeks, there vas approximately a 10% decrease in body weight gain
for the high dose group males, and the female mice in that group gained
the same amount of weight during the first three months of the experizent.

Aithough mortality was not statistically significantly increased at the
highest dose in male mice, it was 65% in the 1500 ppm dose group compared
to 51% in the control group. The incldenue of amyloidosis was statisti-
cally significeztly increased in male and female mice at the highest dose
level (p < 0.0l; Fisher's Exact Test), ard the incidence of bilateral
seminiferous dezeneration (atrophy) and oligospermia was statistically
significently izcreased in 200 and.1500 prm group males. Amyloidosis was
also increased In females from the 1500 rrm dose group. Thyroid inflamma-
tion was statiszically significantly increased in both sexes at the
highest dcse. _— 7
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CONCLUSIONS (continued)

Based on the increased incidence of bilateral seminiferous degéneration
- and oligospermia in.mid dose group male mice, the suggested NOEL vas 20
ppm (3 mg/xg/day) and the LEL was 200 ppm (30 mg/kg/uay) ,

- Under the condltions of the study, Express vas not oncogenic.
s
Core classification: Supplementary._ Body veight resu;ts, mortality late
in the study, and the incidence of age-related effects suggested that
adequate dose levels for assessment of the oncogenic potential of Express®
in male mice.were used. Hovever,<results from female mice in the highest
-dosed group suggest that an auequate dose range was not tested.

T. PROTOCOL
A. MATERIALS

1. Test species: Male and female 29-day-old Charles River Cr1:CD-1(ICR)

: BR strain mice vere used. Their weights ranged from 16 to 24 g. for
males and 13 to 22 g. for females. The animals were’ placed on test
diets 17 days after their arrival at the laboratory.

" 2. Diet preparation: Basal diet consisted of Purina Lab Chow #5002, and
the test substance was added in corn. oil in appropriate concentrations.
(Corn oil was 1% by weight 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 174, 363, and SUS.
The report noted that on test day L4O concentration and hcmogenoity
analyses were made of test diets because a change was made in the
mixer used for diet preparations for the rest of the study. ‘

B. STUDY DESIGN

l. Animal essignment: Animals were randomly assigned to test groups as

follows:
. Animals per sex
Test groups . Dose Interim
No. Designation (ppm) Main study* = Sacrifice**
1 ‘Control 0 8o 10
2 Low (LDT) . 20 80 10
3 Mid 200 80 10
L High (HDT) 1500 80 10

#2) months. ®*®*At 12 months
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2. Observations schedule ;' . s

Number of animals

Type of observation - ~ per sex per group ' Freéuency
?'Mortallty . - A Twice a‘dayf >
‘Signs of toxicity ; All . Twice.a da¥f_ S
'BodyIVeight_ : ' - A1l - On day of arrival at lab,

at weekly intervals through
the first 6 months, bi-
weekly thereafter, and

on the day of necropsy.

Food.consumption L . AL . For all weighing inter-
' : _vals during the study.**
Ophthalmology High and low At the end of the study.

. dose groups only - - N -
Blood ‘samples 10%** At 3, 6, 9, 12, and 18

: months.
Necropsy P Animals found dead When found.
' or moribund :
10 . At 12 months

Survivors At 24 months .

*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 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
"...0on the basis of freedom from any i851ons_vhich appeared to be of a
spontaneous origin and which occurred with a similar frequency in
control group mice.”

C. METHODS

1. Observation of blood samples: Blood was collected by amputation of
the distal portion of the tail from animals which were fasted for
16 hours prior to sampling.

Hematolggz

Differential white cell counts

Mean corpuscular hemoglobin
concentration

Mean cell volume

Mean corpuscular hemoglobin

_¥ Hematocrit

X Hemoglobin

"X Red cell count

"X Platelet count
_}__Total white cell count

= |><|><
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2. 'NecroEs Gross lesions weré noted.
8. Weighed organs 4 ‘
X Liver " X Spleen : X Brain
X Kidneys X Heart* - _X_ Testes.
The kidneys were weighed with. adrenals atteched and the testes vere ' o
‘weighed with epididimydis attached.
b. Tissues examinea microscopically
: Circulatory System . Hematop01etic System =  Reproductive System
X Aorta = . : X Bone marrow X Epididymides
X Heart X Lymph nodes o X ‘Mammary glands
i ‘ - _X . Spleen -+ - X Ovaries
Digestive System X Thymus g "X _ Prostate
: : ) o . : ] ) X Seminal vessicles
X Cecum Musculoskeletal System X Testes .
X Colom = = .~ o : - X_Vagina ' ,
X - Duodenum X Bone L _X  Uterus with cervix
X Esophagus X Skeletal muscle )
X Ileum ' ' T ) Respiratory System -
X Jejunum Nervous System . _ )
X Liver = X Lungs
X Pancreas . ‘X Brain ' . _X FNasal turbanates
X . Rectum ; X Sciatic nerve _X Trachea
X Salivary glaad X Spinal cord '
X Stomach ‘
X Gallbladder
Endocrine System Other _ Urinar}'Systeﬁ
X Adrenals X All macroscopic - _X Kidneys ‘ :
X. Pituitary abnormalities X Urinary biadde
X Thyroid with X Eye
parathyroid X Hardarian giana
X.- Skin and subcutis
Tissue samples from the control and high i3se groups as well as mice
found dead or sacrificed in extremis were 2xamined microscopically.
The report stated that cnly the heart, iiver, kidneys, lungs, and
organs with gross lesions from mice in the i1ow and mid dose groups
vere examnined. -

-3
Coro
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D. STATISTICAL ARALYSIS

| Observation s .  - Statistical Test

* BEST muma G f

‘Body weights , One-way analysis of variance (ANOVA)
' ' .Least Significant Differgnce test (LSD).

: Continuous Variables

Organ weights ; ANOVA with pair-vise éomparisons by
‘ o LsSD and Dunnett's tests, and a test
" for linear trend ‘

Clinical pathology ANOVA and the Bartlett's test; if the

S . F-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

compare control group means with each I%
treated group mean. 3
Noanarametric Variables h
Survival among groups Mantel-ngntzgl»and‘Figher's Exact teéta.t
Tumor incidence® | Fisher's Exact test.

COther Analyses

Survival probability Kaplan—Meierzﬁibcedure

®Tumors were analyzed by specific site, lesion, and benign-malignant
classification.

II. REPORTED RESULTS

A. Mortality and Signs of Toxicity: Mortality during the study is summa-
rized as follows:

Mortalities during days

Dose Males Females

(pm) 0-365 ~ 366553 Termination 0-365 ~366-5L6 Termination
0 3 38 39 L ko 36
20 3 L5 - 32 5 Ls 31

200 T 36 37 2 39 39

1500 5 L7 28 2 ) 32

One female mouse from the 200 ppm gro:r :i=1 iuring the first week of

the study and vas replaced by a pretes- - -:se. The report also noted

that one male from the 200 ppm dose gr - .- :~%i one female from the 20

pp dose group vere accidently killed :.: -+ *he study. {‘l
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Mortality and signs of toxicigy (continued)

According to the report the following clinical signs vere slightly
elevated but not attributed to. treatment°

- Dose level (ppm *

 Location 0o 20 200 . 1500
Males
= Irreguiar respiration 1 2 S0 6
Wealness ‘ - 13 15 13 - 20
Hunched appearance 2 : 8 1 T
Swollen -eyes -6 10 13 11
‘ Females S
Cyanosis - 9. 11 9 e18 :
Exophthalmus 6 8 9 18 .
Colored occular dis-~ o . o <
- charges 3 T 3 10, 4
Pallor - .13 ~ 19 24 20 =
Ruffled fur : e 5 10 8 13‘

- % No statistical evaluations of these results were conducted
according to the report.. ~

Body Weight and Food Consum ption'

The report noted that at 18 months the respective group mean body
weights for the high dose group males and females were 6.8 and 10. 3%
less than control group means. The report indicated that the weight
decreases were observed from days 133 to 517 in males’ and from day
182 to 546 for female mice.

The investigators noted statistlcally significantly decreased group
mean body weight gains in male and female mice at the 1500 ppm dose
level 1n comparison with that of the control groups during the first
six months of the study. The high dose group females also had
statistically significantly decreased body welght gains during the
last year of the feeding period. These differences are summarized as
follows: ) ;




k ' o ‘ ' : Lurs /2 4
B Body Welght and Food Consumptlon (contmued) , o
‘Weeks of o Dose level (ppm) o
observation -0 20 200 - _1500
|  Males | o
026 - 12.0 124 12.8 Cg.gx
o 26-52 1.6 0.9 0.8 1.0 .
- 52-81 - =-1.9 C=2.4 -+.7 -1.6"
o8t 13.6 12.3 12.4 10.4
Females
. 026 103 10.T 9 9 - 9.2%
2652 3.9 = 3.2 4.4 3.4
52-81 0T 0.2 -0.5 . 0.5
0—81 .. 15.8 - 13.7 ~13 9 12.6%
* Statlstlcally gignificantly dlfferent from control '
~(p < 0.05; ISD test). - £
: ' - Z
There were no mgnlflca.nt differences in group mean food consumptlon 3
>

or food efflclency observed according to the report.

C. Test substa.nce inteke: Accordlng to the report, dletary anglyses-

.. 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 measurements, the daily inteke of test
substance was calculated. For males the daily doses were reported to
be 2.5, 25, and 197 mg/kg/day during the entire study. Those values
for female mice were 3.1, 31, and 247 mg/kg/day. o

D. Ophthelmology: No significant effects were noted by the investigators.

E. Clinical Pathology — Hematology: The investigators noted that there
were sporadic gtatistically significant differences between treated
and control groups, but the differences were described as unrelated to
dose, and they were reported to be within normal ranges.
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F. Necrozsi

1. Organ we;ghts Organ weight changes were consistent with the reduced

2.

“body weight observed in the study. The mean values are summarized &s
‘follcws . : : :

o Dose level (ppm)
‘Time of - _Males : Females 7
obgservation =~ - 0 » 1500 o 0 - 1500
. Males ‘ ’ _
Body weight (g) Mh.2 b2 Bhs o h1L5e
Liver weignt (g) 2.273 2.303 © 2.bk6 2,57k
% Body weight 5.195 5.234  5.L493. 6.182'
‘ Females - ‘ '
Body weight (g) 4.1 35.2 39.1 : 37;3' :
Liver weight (g) 2.098 2,020 2,113 . 2,179 g
% Body weight 5.1L42 5.195 - 5.h480 5 814 » =

®Statistically significantly different from control (p<0.05;

LSD and Dunnett's tests)

Non-neoplastic lesions The investigators described the microscopic
lesions they observed as. follows: :

Histopathology data.revealed several minor modifications

in the normael lesions of aging within the male and female
1,500 ppm dose groups. These included a slight increase

in the severity of amyloidosis and marginal changes in

some background inflammatory lesions. A specific target
organ was not identified...In general, both the incidence
and severity of amyloidosis was slightly greater in the
1,500 ppm male group than in other male groups.  Examination
of the organs which were most consistently infiltrated

with emyloild (kidneys, liver, heart, thyroid, jejunum,
ileum, and adrenal cortex) indicates that the increased
incidence was not statistically significant. The incidence
of emyloid 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 teates) in the male 1,500 ppm dose group.
Amyloldosis was also slightly ZIacreased in incidence and -
severity in the fzmale 1,500 ppm group, although only two
organs (glandular stomach and mandibular salivary glands)
demonstrated statistically significant increases.
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Non-neoplastic lesions (continued)

Other lesions the investigators associated with the increased. severity
of amyloidosis included testicular atrophy and oligospermia. The )

‘reported incidences of amyloidosis and testicular effects are summarized

in Table 1 below.

- The report dlso noted'a statistically significant increase in the
incidence of thyroid inflammation in the high dose group male and
female mice. The severity of these lesions was slight in male mice °
"and slight to mild in female mice in the test group, and the authors. .

characterized the lesions as possible indications of the catabolic

"condition of the snimals in the highest dosed group.

Neoplastic lesions. The inciaences of the most frequently'observed

tumors are summarized in Table 2. below. According to the report .
there wvas no signiifcant increase in the. 1ncid°nce of any tumors in

'fmice treated with the test substance.

U

it
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Table 1"‘

- Incidence of amyloidosis and related lesions in male and - female .
) mice treated with ExpressO in their diets for up to 18 months. t Lo

‘Dose level (ppm)

Observatidn . B .fOe 20 . 200 =_:ff 1500 -
, . - ,Heles . _ .. " e k‘ ”‘
Liver S 40/80 L4/80 " L48/80 "’,'h9/79-'

- JeJunum : : o h1/78 43/73 - 51/78 S52/Th -
Ileum s 41/74 Lo/10 -~ M6/T3 .- T L8/T1
Kidney (amyloid) - : L8/80 48/80 ' s52/80 = - 56/80
~ Focal atrophy (secondary to , L B ' L _

amyloid deposition) 11/80.  13/80  15/80- 21/80 *

“Adrenal cortex . ly/8o LL/78 - . s0/80 - 52/80 '
Heart - Lku/80. L4 /80 50/80  52/80
Glandular stomach 31/78 35/79 . 39/78 . . LB/78 ==
Lymph node (mesenteric) 28/1T  26/T0 - 35/78 . LL/76 %m
Testes (amylold) = o 20/79 - 21/80‘ 34/80 % ha/Té » é

Edema , 0/79 ‘ 6/80!! 13/80%#= 6/78 #% g
Seminiferous degeneration (bi— ' ’ ) . : =
lateral) , 38/79 hl/80 46/80 54/78 ww
Epididymides (amyloid) ©17/80 11/80 " - 18/80 18/78
Oligospermia (bilateral) 22/80 26/80 "36/80 # §3/78 #as
Thyroid (amyloid) © L2780 L6/80  LT/79 L9 /T9
‘Inflammation : 0/80 o/80 . 0/19 - 8/79 #=
Females
Liver ' 47/80 '50/80 h9/79" ~ 56/80
Jejunum o Ly /7L 52/76 47/7h 50/71
Ileum ' 48/72 52/T4 - 50/75 . 5T/Th
Kidney . 54/80 54/80 s4/80 60/80
Adrenal cortex 45/80 L6/80 50/80 56/80
Heart L7/80 51/80 L9/80 58780
Glandular stomach ' 39/79 44 /78 46/78 51/79 #
Salivary gland (mandibular) 11/80 13/80 15/80 ‘25/80 #=
Salivary gland (parotid) Ls5/80 51/80 50/80 53/80
Thyroid (amyloid) 47/79 53/79 50/80 56/719
Inflammation 9/79 5/79 ~ 1h4/80 C27/T79%%
* Stat%stically significantly different fron control (p<o. 05, Fisher's Exact
test
®% Statistically significantly different from control (p<0 01; Fisher's Exact
test).

382 Statistically significantly different £r>= control (p<0.001; Fisher s Exact
test).
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E. FNecropsy (continued)
. Table 2

Incidence of selected neopla.stic lesions in male and female mice «:'
‘treated with Express® in thelr dlets for up to 2k months.\

. Dose level (ppm)

Observation- ~~ 0 . -~ _20_ 200 - -. 1500
| ' Males '

Liver (number examined) . 8¢ - 8o ' 80 - 19
Hepatocellular adenoma ' 6 s 3. L] i 5
Hepatocellular carcinoma L 2 -6 3

Lungs (number examined) ' - 80 - 80 80 . . 80
Broncho-alveolar adenoma 15 L wx L s 3 aw
Broncho-alveolar adenoca.rcinoma. .3 1 2. 7 1 ;

hrdarian gland (number examined) 80 80- 80 80 \
Adenoma _ > T 9 i 3 3

\nimals with tumor (any type) 3k 22 27 ~ 21 o

Females

sungs (number examined) 19 80 8o © 80
Broncho-alveolar adenoma 5 5 5 6
Broncho-alveolar adenccarcinoma 1 0 2 ‘ 2

‘iscellaneous (number examined) 20 19 25 ' 18
Lymphoma (lymphocytic) 5 L - 8 3
Lymphoma (histiocytic) 20 19 25 18

nimals with tumor {any type) . 28 17 27 22

‘# According to the report, the incidence is statistically significantly
different from the control group (Fisher's Exact test, p < 0.01).

III. DISCUSSION

. Authors' Conclusions

he investigators concluded:

Effects attributable to the dietary intake of INL-5300 by
mice in this study were minimal. Mean body weights for both
msle and female mice in the 1,500 ppm group were lower when
compared to controls. Evaluation of mean final body weight at
sacrifice confirmed a statistically and/or biologically qo
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A. Authors' Conclusions (continued) o T

- significant decrease in body weights at the 1 500 PP level
in both sexes. Organ weignt data revealed an inérease 1in
- relative 1iver weights in these same groups. However, this.
“effect was interpreted to have no major biological significance
and was considered to be related to the lower 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 ‘fficluded a slight increase in the severity of
_amyloidosis and some mwarginal changes in(some background
~inflammatory lesions. A specific target organ was not
identified. In addition, secondary changes observed in a few
~ organs (thyrold, testes, and epldidymus) were considered to |
"be directly related to the amyloidosis observed and to the
slightly catabolic condition seen in these groups.

INL-53OO wvas not carcinogenic in mice under the conditions of
this stuay.

No other effects observed in this study couid be considered
compound related. Therefore, the ho-observed-effect level - )
(NOEL) for the dietary inteke of INL-5300 for mice this study
was 200 ppm.

3. Reviewer's Discussion

"he decrease in group mean body weights for male and female mice in the
1500 ppm dose group were approxirately 6 and 5% below control values at
she end of the study, respectively. Overall weight gains for the high
‘1ose grbup;vere decreased in comparison to controls by 24% for males and
20% for females. Food consumpticn results and clinical signs observed in
;he study suggested that the body weight decreases were not assoclated
rith other effects such as diarhea, anorexia, emaclation, or poor palata-
»11ity of test diets. There were also no statistically significant
i1bsolute organ weight decreases reported.

’hr group meen‘body weight resuits were used to determine effects on body
reight gain at” 13 weeks during the study. The results of those calculations
.re summarized as follows:

PRyt
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B. Reviewer's Discussion (qggtinued) c
E Dosu level (ppm)
Observation 0 _ --20 - 200 o 1500 .
‘Males |
Body weight at L
‘Week 0 ST 29,27 29.6 29.5 ©  29.3
Week 13 . 38.7  39.h 39.8 . 37.8
Weight gain 9.5 A9.8 ©10.3 8.5
% difference * | — + 3.2 + 8.l ,"'-10,5
Femﬁles | }
Body welght at C o
_ Week 0 23.2 23.1 23.3 22.9
 Week 13 30.6 30.8 . 30.3 ©30.9
Weight gain ~ T.b T.T "~ T.0 . T.k .
% difference * —— + 4.1 - 5.4 0.0

i‘ﬂ;v«‘(“)

* Calculated as follows:

% difference = (control weight gain - test group weight Egin) X 100
(control weight gain) » L

By the end of the study survival in the control, low, mid, and high dose
group male mice was 49, 40, 46, and 35%, respectively. Survival rates in
those groups of female mice were 45, 39, %9, and 40%, respectively.
These survival rates were not statistically significantly different according
to the report, and the most frequently identified probable cause of death
in the study was amyloldosis.

The only microscopic observations assoclated with the administration of

th- 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 suggested
that the effects in the testes and epididymus were a result of severe
amyloidosis, but the incidence of those effects (see page 9 above) is much
greater than that of amyloid in the testes or epididymus. Edema in the
testes was also statistically significantly increesed in all dose groups,
sut most of those lesions occurred with amyloid in the testes and their -
Incidences were not dose 1elated.

The incidence of oligospermia was statistically significantly greater

in the mid and high dose groups than the control group. A review of
individual animal data indicated that oligospermia occurred in animals

7vith moderate to severe seminiferous degeneration, and the proportion of
inimals with seminiferous degeneration in each group having oligospermia
increased with dose (58, 63, T8, and 80% for the control, low, mid, and

1igh dose groups, respectively). These results support the investigator's
zonclusion that a dose-related increase in severity of effects on the 32
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B. Reviewer's Discussion (continued)

testes of mice treated with Express. Since these effects occurred during
‘the last 6 months of the study, they are probably related to the. age of
‘the anlmals. g

Based on the\mcrea’s_ed geverity of ‘seminiferous degeneration,as indicated
by a statistically significantly increased incidence of oligospermia in

; mld and high dose group male mice, a no-observed-effect level of 20 pm

' kg/day; lowest dose tested) is suggested. The lowest-effect level
(LEL was 200 ppm, and the reduced body weight gain in male mice indicated
that adequate dose levels were tested in that sex.

The mmdence of age—related effects a.nd the absence of s1guf1cant we:.gxt
loss during the first 15 weeks of the study in female mice suggests that
an adequate dose range for assessment of the oncogenlc potentlal of
“ExprossO was not used in th1s study. : , :

The report stated that a four—week ra.nge—fmdmg study and a 90-day
feeding study were conducted to provided a basis for selection of the
doses used in the oncogenicity study. Results from the 9)—day study were
.descrlbed in the report as follows :

~ The dose levels for the nmety—day study were 0, 125, SOO,
1,250, and 2,500 ppm...

‘o

by iy

No compound—related effects on mean body welgl't mean
body weight gains, food consumptlon, food efflclency, or
clinical signs.

No canpound—related effects on measured hematolochal
parameters.

Slgnlflca.ntly elevated mean absolute and relative liver.
welguts in female mice in the 2,500 pm grmp.

;Elevated mean relative 11ver welghts in male mice in the
2,500 ppn group.

° Elevated mean relative liver weights in male and female
mice in the 1,250 pmm group.

No gross or histological changes attributed to dietary
administration of IN L5300.

~The no—observed—effect level for tne ninety—day study was
considered to be 500 ppm.

1nce 1o data were submitted to support these conclusions, the toxiceological
; icance of the results can not be determined, and the adequacy of the
J’E‘].S tested in the oncogenicity study is not supported.

vy
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Data Evaluation Studies on Matagenicity Studies




'.DATA EVATUATION ASSAY
,1.'~CHEMICAL Dpx-Lssoo

2. TEST SUBSTANCH; Benzoic acid,  2- {[[[N h-met“oxy-o--e*hjl-

) 1, 3, 5-tr~az‘n—2-yl) N-methjlamino]carbonyl]amino‘-sul-
fony’]-, methyl ester {The compasition was reported ‘on
page 4 of the original report vhich vas not included in
the copY. revieved herein.)

"3, STUDY/ACTIOH'TYPE: Mutagenicity - Ames assay

L, STUDY IDENTIFICATION: Haskell Laborataory for Toxicology , : -
and Industrial Medicine. May 25, 1985. 'Mutagenicity - P
evaluation in Salmonella typhimurium. Unpublished Report - -
No. 245483 prepared by Haskell Laboratory. Submitted by ‘

E. I. DuPont de Nemours'and Co. EPA Acc. No. 073790.

5. REVIEWED BY: = o D - i
' Hame: Roger Gardner a _ “‘ ‘ : ~ B
: Title: Toxicologist © . Signature: e IR
Organization: Review Section 6 Date: SRR
- Toxicology Branch C - s . ’
6. APPROVED BY: ' _ ,
Yame: Jane Harris, Ph. D. éﬂ
Title: Section Head Sigaature'
Organization: Review Section 6 Date: 47 \4014{}&
Toxicology Branch

T. DISCUSSION AND CONCLUSIONS: No increase in'the incidence,

: of reverse mutations was observed in Salmonella typhimurium
strains TA1535, TA97, TA98, and TAl00 when exposed to
levels as high as 500 ug/plate without 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 nc toxicity data pre-
sented to indicate that a sufficient dose range was
tested,

Core classification: Unacceptable because the report is
inconplete as described in the previous paragraph.

8. MATERIALS AYD METEHODS

Reference nmutagens: 2-Anmincanthracine, 9-anminoscridine,
N-methyl-N'-nitro-J-nitrosoguanidine, and 2-nitroflourene
.were used as positive zontrols.

ehicle: Dimethyl sulfoxide {ZMS0) was used as she vehicle .
or the test substance and reference nutagens. 8\)




8. MATERIALS AND ME""HODS (confinued) _‘ T

Bacterial culture media' Top agar for se’ection of. histidine
revertants, This minimal agar medium contained 0.6% agar and
0.6% NaCl. Immediately before use of the selective top agar o

,,,,,

mediu:.

* Minimal’ bottom agar. " Davis Minimum agar was ﬁsed‘as‘the\:
botton agar.. T T

Microsomal enzyme (S-9) precaratlon:. Liver microsomal
preparations were obtained: from Aroclor 1254 induced.

Charles River CD® rats. To each 0.3 ml sample of thevﬂ~“

S-9 was added 0.7 ml of the following: BuM MgCla, 33 uM KCl

L uM YADP, 100 uM sodium phosphate'huffer (DH T. h) and 5 uM R
glucose- 6-phosphate . s :

Toxiclty testing and dose-selection procedures: Up to 10 mg
test substance per plate were tested with cultures of the
TA1535 strain on minimal selective agar plates with and = -
without metabolic -activation. The stated criteria for selec-
tion of the highest dose level to be used in the mutagenicity
assays was slight toxicity. .

'Mugggenicit[ assay Drocedure: The report stated that: the’
test substance -was gserially diluted and 5 or 6 doses were
tested in all b strains with and Wwithout metabolic activation.
* The test substance was solubilized in DMSQ. 'Each dose and
vehicle control was tested in duplicate. For tests without
nmetabolic activation, 100 ul of each tester strain (10° cells)
and 100 ul test or control solution were added to 20 ml selec-
tive minimal top agar. In teats with metabolie activation,
100 ul of the test strain, 500 ul of test solution, and 0.5

ml of the S-9 mixture were added to 2.0 ml &f the selective
minimal top agar. These solutions were overlaid on minimal
sottom agar, and the plates were then incubated at 3T7° C for
48 hours. After incubation the revertant colonies on each
2late vere counted. 2-Aminoanthracine (24A) was used irp all
~es*t strains as the positive control for assays with metabolic
activazion; for assays without metadolic activation, 2-nitro-
"?luoreze {2-¥F) was used in strains TA98 and TAl00, 9-amino~
acridine {9AA) was used in strain TA1535, and N-methyl-N'-
2itro-5¥-nit-osoguanidine {MNNG) was used a&s the positive
control in strain TA9T.

3. REPORTEJ RESULTS

Concentratizns of the “est substance >50C ug/plate without
=etabolic a:tivaticn were descrived as tcxiz. On plates with
<he S-% mix, ccncentrations >1.00C ug/rtlaza wvare described as
<oxic.
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9.~ "REPORTED RESULTS (continued)
‘On the basis of the pfeiiminorf results, the féﬁoft noted
that maximium dose levels of 2000 and 500 ug were selected for
. the mutagenicity assays with and vithout metabolic activation,
‘irespectivelj. R .
‘Mutagenicity assayo - The inves*igofors noted Ehot'thé fesf
suhstance did not cause a positive response in any strain tested.
‘"he mean numbers of revertants/plate (calcu‘ated rrom the
duplicate plates in each trial 1ndepeudent of the origina1
report) are as follows:
‘Dose {ug - . o R -
per plate) TAl535 TA9T TA98  TAlo00
“Without aotivatiop ' S
0 .. 23 98 16 © . 100
L : .5 : 23 . ° 109 . 16 87
o 10 - .26 106 15 . - 98 , : : -
50 . 21 . 16T = 15 101 - T bR
100 ‘ 17 . 110 19 96 ~ : : Tk
500 . 16 ‘ 106 - 13 19
2NF e == 1683 - 3753
MENG 3200 S e T == ' -
9AA : - 826 - .
With activation
.0 o 16. 133 25 98
10 17 139 - 25 101
50 1L 124 23 88
100 1y 133 27T, 95
500 11 130 20 - 87
1000 8 123 18 90
2000 w7 120 . 15 Lo,

T 2AA 146 ’ 968 1405 618
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DATA EVALUATION ASSAY
1. CEEMICAL: DPX-L5300 ;N'f; L o ]f‘j Lo ~,1 

2. TEIST SUBSTANCE; Zenzoic acid, 2- [[[[a-h—metaoxy E-mes hyl-
1, 3, S-triazin-2-yl)- W-metﬁy-anino'carbony‘]amino] -sul-
‘cnyl]-, methyl ester (96.8% active. ‘ngred{ent)

3. STUDY/ACTIGCN TYPE: Mutagenicity - Point mutation assay in
;Chinese Ha_ster Cvary cells in vitro.' . :

L. STUDY IDENTIFICATION: R‘chard,_L. B.,'D. V.'Ullman, V..
N. Choy, . arnd A. }¥. Sarrifr. Vaj 3D, 1985. M 'ageh‘cif¥
evaluation of INL 5300-20 in tie CHO/AGPRT assay. o ,
Unpublished Report No. 58-85 p“epared by Haskell Labo'atorj.‘ ~ -
- Submitted by E. I. DuPont de Nemours and Co. EPA Ace. ~ : ‘
No. 073790. . D

5. REVIEWED BY: ' - DR S : o i
o ' Rarwe: Roger Gardner o R o S ;}14,_ ',". 51
‘ Title: Toxicologist Signature: [{ . ‘ : I ;
O-ganization- Peview Section 6 Date: o ‘ B
o - Texicology Branch ' S - , )
6. APPROVED BY:
Name: Jane Harris, PH, D. ,
Title: Section Head ) Signature:

Organization: Raview Section 6 ~ Date
Toxicology Branch

7. CCYCLUSIONS: Ko mutagenic activity was observed in CHO
‘ce’ls exposed to 0.5 to 5.0 mM DPX-L353200 with and wit
activation. ' ~

Core clasgsification: Accentabdle

8. MATERIALS AYD METIOLS , -

Test srtecies: Tke BH4 clone of the Chi nesn Fauster Ova-j

CHO) X1 cell line was used. They were rouuine-y maintained
in HaM's F12 medium without hypcxanthine znd contained 5%
dialyzed heet-izactivated fe<al bovine serum (DEIFBS) without
antibiotics. Cultures were incubated at 37° C in 5% COp and
90% relative huzidity. Cells were removed from these cultures
fer subculiurizz with 0.05% trypsin.

Positive eccntrcl sutstances: §,10-Time+hyl-1,8-teanzanthracene
TIWZAY 2nd me<tznesullonic acid, eihyl eszer [IMZ) were used.
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0% 60 ul added to 3 ml of the culture mediunm.

“Wetabeiic”ect‘Vation'(S 9) mixture: Ten male Crl:CD® ratg

-2-

8. MATERIALS AND METHODS (continued)

vere ‘induced with Aroclor 125k, Subsequently, the animals
were sacrificed. The livers were removed and homogeﬂized An
cold (L* C) phosphate buffered saline. The homogenate was

‘centrifuged at 9000 X g, and the supernatant (S-9 fraction)

was decanted and stored at -70% C until needed. According toe
tie report, the protein concentration was determined, and
then the Cytochrome PbSO concentration vas determined (3 3

,muo-eslvg D*otein)

Media Treatment med*um fo*fcu1tures in assays wvithout

metabolic activation was the same as that for culture ma‘nte-
nanca mentioned above with addition of penicillin (50 units/ml)
and streptomycin (50 ug/ml). ~The medium (pE T.2) was buffered

‘with HEPES (2.5 X 10-2M).  Test substance was added in the

solvent at. an appropriat e’ concentration with the tota"vqlume-

The eame treatment medium was modified for assays with meta-
bolic activation. ' For these assays the S-9 fraction (1 mg

" protein/ml), magnesium chloride (5.6 X 10~3M), glucose-6-phos-

phate (5 X 10- M) and nicotinamide adenine dinucleotide ‘phos-
p: ate (1.5 X lO‘dM) '

The med‘um used to allow the cells to express mutations
contained €-thiogudnine, but the composition of that medlum
was not aescrebed 1n the report. :

Crtotoxici ty studleS' Tte feport stated that preliminary
cytotoxicity studies with and without metabolic activation
were conducted to provide a basis for dése selection in the
mutagenici<y assy. The criteria for sel ectior of test ‘
ccncentrations were described as follows: C

Ideally, the highest concentration of test chemical
used should give about 10% survival as compared to
the control. In cases where sufficient toxicity
could not be demonstrated,.the test compound wes
tested up tc and sliightly beyond the limit of
solubility in the treatment medium.

Experimental procedure: The report stated that approximately
5 X 102 cells were p.ated in a 25 cm? culture flask with 5 ml
0% the culture medium (described above). These flasks were
iccubated until the rext day when the culture medium was
removed ard the treatment medium was added to the cells. The
cultures were then incubated for 16 to 20 hours {without the

czican) or for 5 rours {with the S-2 fraction}. Subse-
Re] e
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f_vashed v1th culture medlum. Those ce’ls treated

e

8. MAT?RIALS AND M:THODS (continued)

without s’the
-8-9 fraction were immed: ately subcultured in the expression
rediun (described atove), while those treated with the S-9
fraction were pleced in culture medium end incubated for 21
to 25 hours tefore subculturing 'in the expression medium. _
Incubation conditions were the same as those desc'ibed above
“for routine culture malrtenance.

uata analys*S' A two var:ab’e (dose and experimeut) Ana‘ysis

of Variance (ANOVA) model allowing for urequal sazple sizes

and numbers of .doses for each trial was used according to tke

report. Mutation frequencies had to be trans? sormed before - .
such a statis ical model could be usd because of the complex - i IR
‘nature of the experimental errors and the data characteristics ’ -
fequi"ed by the assumpt‘ons associated with the aralytical =

_cdel. The invest igators indicated that the frﬂquenc*es wvere

sub! ected *o a power transformation (v = [mrutation freaguency

+.'] ). X '! . P

?ach set of results for a given test substance concentration S B
wvas compared with the solvent control by a t test to determine :
statistically significant increases in mutation freguency.

ANOVA was used to test for statistically sigrificant dose-

response relauionshlns. The report stated that llnear,

quadratic or higher order effects vere analyzed by an F test.

Historical control data from 20 assays w_~hout S~ 9 fraction ,
and 20 with the fraction were used to establish tke following
criteria of acceptability for each trial: .

1. A cloning efficiency between L2 and 93%.
2. & spontaneous mutation fregquency between O and L5
per million .cells ' . .

According to the report, a positive result meets the following
criteria:

1, The nmutation freguency at one or more tes* s
ccacentrations is significaatly greater (p<C.
that of the solvent =ontrcl.

2, The correlation between mutant frequency and test
substance concentration is significantly (p<0.01)
grezter than O.

A test substance is considered tc Ye nega“vv-= if:

< =ubs ance
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S." REPORTED RESULTS . S o

2. The correlation betveen mutant. fiéquency and tedt. .
"substance concentration is not sibnificantly (p<0 0’)
greater than 0. ‘ . . . .

\sblﬁbilitv:_The report noted that the maximum attainable - -
concentration of the test substance in DMSO was 250 mM.

Test substance cytotoxicity: In preliminary cytotoxicity =

studies with ard without activation (S-9 fraqtlon) respective

ccncentrations up to 5.8 mM or 2.5 M dld not cause toxicity._

T:e authors noted tkat concentrations higher than 5.0 =M.

would require cytotoxic concentrations of DMSO, and there'ore,

higher concentrations were not used. (The report noted that
te 5 mM concentration was achieved bty adding 60 ul of the

2‘0 mM stock " soTution to '3 ul of the cuiture nedium.): ‘

Ocr the basis. of the number of cells ter fla 'k, the invesuiga+ors
concluded that concentrations of 2.5 mM and h‘gher vere
crtotoxic. Results reported for those conceuurations and the
centrol gr oup are summarized in Table 1.

-able 1

a2
~“

Totoxlicity of t e test aubsuanee to CHO/HPRm-cells (prlo-
to inoculation of the expression medium)

- Cells per flask (x 106)
Concentra- Without activation - With activation
tion (mM) Trial 1 Trial 2 Trial- 1 - Trial 2
0 2.70 3.0L 2.11 3.21
2.55 3.07 2.02 2.87
2.5 2.329 2.82 1.82 2.35
2.kg 2.56 1.69 2.81
3.75 2.22- 2.39 1.23 2.Lk2
2.25 2.85 1.3¢ 2.22
5.0 2.0 2.61 1.42 2.ks
2.13 2.55 1.63 2.11
Ta>le 2 summarizes the reported mutant frequencies. The only
statistically significan® increased mutant frequency results
were those of the pcsitive control groups when comrared with
results Trcm the solvent centrels. The dose-respchse
ccrrelaticn was deterrined to pe insignificantly different
Srom G {p=C.13L42 for the zssey withous aztiviticn and p=0.0%07
in +<he activated asszay).
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9. REéop ED RESULTS (cortinued)
PR Table 2 S e _’ ]ﬁ(ﬁ ‘ h

”Mﬁtant Prequency (per 106 sarviving cells)

Concentra-;_ Without activation - With act;vat*on . -
“tion (mM) Trial 1 Trial 2.  rTr*a1 1 Trial 2
0 o0 7 . 1ko 0 10.0
_0.5,1 ‘ 2§h 0 o -0
. 8.5 21.7 5.6 0
1.0 . . 13.0 16.5 7.6 20.1
; 9.9 5.9 9.5 2L.9
2.5 0 16.5 0 31.8
‘ 8.1 1.3 o ¢ L3
3.75 0 0 0 o
3.1 7.5 6.7 1.9
5.0 10.5 1.5 L.4 3.1
14.L 10.3 0 5.9
e.5%%  141,3 - 191.2 - -
~ 167.0 13L. 4 -—- -
0.015?*;' S -— n 13h.o- 162.4

-——— _—— . ; 132.1 108.5

#*Positive control; EMS
*#Positive control; DMBA

10. DISCUSSION . .

There were adequate data preserted by the asuthors to support
their conclusion that .DPX~L5300 1is not mutagenic in CHO
cells under the conditions of the experiment.




DATA EVALUATION RECORD

1. + CEEMICAL: DPX L5300

2. TEST SUBSTANCE Beazoic acid, 2- [[f[H—,-methoxy-S-ﬁethyl—
. 1, 3, S5-triazin- 2—y1)-N-meuhylamino]carbonyl‘a:ino]—sul-
fonyl]l-, methyl ester (96.8% active ingredient) was used.

3. STUDY/ACTION TYPE: -Cytegenetics - rats

L. STUDY IDENTIFICATION: Ullmann, D. V., and A. M. Sarrifel
June 14, 1985. In viva assay of INL-5300-20 for chromosomal
aberrations in rat bone marrow ce‘ls.‘ Unpublished Report

No. 286-85 prepared by Hasxell Laboratory. Submitted by .~ _ .t
E. I. DuPont de Nemours and Co. EPA Acc. No. 073790.j - oo
5. VIEWED BY: _;_ . o o LT .

‘Name: Roger‘Gardner

o :Title.: ‘y‘l‘toxicologist : _'Signature -&‘GM&———
Organization: Review Section 6 Date: D'/ /9( :

Toxicology Branch

6. -A’PROV“D BY:

Naze: Jane.Harris, Ph. D. . N = '// .
Title: GS%?@?@%S*‘““ © Signature: 3 < :
Organization: Review Section 6 Date: // »/ta ~

Toxicology Braneh -

[e]
1]

T. CCHCLUSIQN: Single oral doses of 50, 500, or 5000 mg
' DPX-L5300 per kg body weight had n £2ect on the -inei-
dence of chromosomal aberrations or mitotic index of bone
. marrow cells in male and female rats.

Core classification: Acceptable

8. MATERIALS AND METHODS

Test steciess: Eight-week old male ani =2

= Sprague-Dawv_ ey
Crl:CC® (SD)BR strain rats were used. The

Ta
males weighed from
17

213 to 2Tl g, and the females weighed Zr:n 1 to 213 g.
Positive ccntrol substance: Cyclophcschazide was used as the
refarence zutagen in this study. . ‘
Zxperizental procsdures: Three grourcs ::z%2ining 15 male and
15 female rats were given single oral ~s23 £ 50, 300, or
000 mz tess subsiance per xg body wa. .--. The test subkstance
was ad=zinistered In corn o¢il by gavas =2 group of 1
males zand 15 females was given ‘gcorn ~.. -..=22:it the test
substazce, and a second group of 5 an._.-:117 zer sex vas gilven
20 mg cyclozhosphamide per kg i dis-...+° wvazer. 93




4

8. MATERIALS AND METHODS (continued)

Five animals of each sex from each of the three groups given ]
the test substance and from the vehicle control ‘group were ';FQj
sacrificed 6, 24, and 48 hours after dosing. The 5 rats of '
each sex from the positive control group vere also sacrificed

24 hours after dosing. Two hours before the anima‘s were - -
sacri’iced each was given an intraperitoneal injection of 1

mg colchicine per kg body veight to arrest dividing cells in
-metaphase. . . . :

The report 'stated that bone marrow cells vere then harvested

from both femurs by aspiration with Hank's Balanced Salt o A
solution. Cells were treated with a hypotonic XCl solution R -
(0.075 M).and fixed with glacial acetic acid:metharol (1: 3) S .

Slides were made from these preparations and flame dried. - R
They were stained with Giemsa stain and mcunted in Dernoun*O‘

for microscopie. observation.

Cytotoxicity was determinnd by the mitotic index for each
sample.

According to the report, there were 50 metaphase cells. ,
. evaluated on each slide. .The number and type of c¢hromosomal
-aberrations were noted aldéng with the post tion in the
optical field scanned of cells -with abnormal metapnasns.
Only those cells with hO to 43 chromosomes wers considerad
adequate for scoring.

The anthors stated that chromosomal aberrat ion° ve*e classified
as follows: : . .

Chromatid type aberrations including chromatid breaks, .
isochromatid breaks, fragments, triradials, quadriradials,
intrachanges, and cells with 10 or more aberrations.

Chromosome type aberrations including acentric fragments,
double minutes, ringed chromosomes, tranglocations,
dicentric chromosomes, pulverized chromosomes, and
pulverized ceils. S

Chromatid and isochromatid gaps which were noted dbut not
consvdered as aberrations.

Statistical analyses:'The‘individual animal was considered as
the experimental unit with the percentage of cells with one
or more aberrations, percentage of abnormal cells with more
shan one aberration, and the number of aberrations per cell

m

vere subjJected to statistical analyses. me analyses included

2

<he Mann-Yhitney U tes%t, Fisher's Zxacz% %tes=<, zand <he Jonckheere
Sest Tor trenis. Results from both s2x=2s Tor =2ach of the

~hree observa“tion “imes were tooleqd tefore statistizal
orocedures were conducted.




8. MATERIALS AYD METHODS

Mitotiz indfces and body w-ight data éere anal&zea'ﬁj'fwd—vay
analys .8 of variance. P - : R -

9. REPORTED RESULTS

A red discharge from the eyes, nose, and mouth was reported

in 2, 1, and 8 females from the low, mid, and high dose
groups, respectively. Five ma‘es in the high dose group a‘so
exhibited the discharges. .

Other’signs which oczurred sporadically includedy?hegz;ng; S
‘lethargy, hunched back, sensitirity to touch, and one closed
eye. There were one or two aninals with one of these'signs.

The only other clinical sign noted by the investigators was
soft feces or diarrhea which was asscciated with the use of

"

ccrn o0il as the vehizle in the experiment.

A stau-s.ictily significantly decreesed body weight weas
reported at the'highest'dose level for males and females and
mid-dose group ‘females 2h and 48 hours after dosing (see

Table 1).
"Table 1
Group =ean body weight (g) results
_ Dose (mg/ggy“
Farameter 0 50 500 5000
Malasg
3o0dy wt at 24 hr 24k9.4 240.2 251.2 . 235.6"
Body wt gain 9.6 L.6 2.0% ~3.0%=2
lody wt at L8 hr 265.6 252.6 25L4.0 226.4
Body wt gain 1k.2 lth _ }.8** ~8. hans
Temales '
3ody wt at 24 ar 197.4 189.2 196.6 132.2
Body wt gair. 1.5 1.L Lo -13.Lexa
Zody wt at L48 ar 202.4 195.€ 1530.0 189.6
Body wt gain 7.5 L.2 ~l.L®»  11,6%n=e

*p<0.05;  **p<0.01; *%%-c0,001
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9. REPORTED RESULTS (continued)

- There were no compound related e?fects on the mitotic index,

percentage of cells with aberrations, percentage of abnorzal
cells with more than one aberration, or number of aberrations
per cell (See Appendix below for reported group mean;). '

10. DISCUSSION

There vere adequate data presented in the report to support

-the conclusions of the authors (see Section 7. CORCLUSIONS

above).
.
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APPEIDIX
‘Suzmary of group mean mitotic indices and i
chromosomal aberration data as presented o : ;
in the original report cited irn Section 4. above
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~DATA EVALUATION RVCORD

1. CHEMICAL DPX-L5300

2. TEST SUBSTAVCE Benzoic acid, 2- [[[[N h-methoxy-s-me+hy1-
1, 3, S-triazin- 2-yl)-N-methylamino]carbonyl]amino]-sul-
fonyl]-, methyl ester (96.8% active ingredient) was used.

3. STUDY/ACTION TYPE: Micronuclgus aséay - rats

L, STUDY IDENTIFICATION: Ullmann, D. V., and A. M. Sarrif.

: July 22, 1985. Mouse bone mar»ow micronucleus assay of
INL-5300-20. Unpublished Report No. 420-85 prepared by
Haskell Laboratory. Submitted by E. I. DuPont de Yemours
and Co. EPA Acc. No. 0T73790. o

S. REVIEWED BY:

Name: Roger Gardner '
Title: Toxicologist : Signature:'n@%’v
Organization: Review Section 6 ° Date: Q) AT l&‘

Toxicology Branch

6. ADPROVED BY:

Name: Jane Harris Ph. L.
Title: W Signature: %g

Organization: Review Section 6 Date:
Toxicology Branch

7. DISCUSSION AND .CONCLUSION: The report contained adequate
information to support the authors' conclusions. A single
oral dose of 5000 mg DPX-L5300 per kg body weight was
shown to be cytotoxic (reduced polychromatic/normochromatic

erythrocyte ratio) in mice. The 5000 mg/kg dose did not
increase the incidence of polychromatic erythrocytes with
micronuclei in treated mice.

".8. MATERIALS AND METHODS A -
‘Test species: Seven-week-old male and female Crl:LD®-1

- -'{ICR)3R strain mice were used. The mdles weighed from 30.2
sto 34.2 g, and the females weighed from 2235 to 27.0 g. -

" Positive control subsuaqce: Cyclophrosphamide was used as the
positve control. . ' .

Prelinminary considerations The inves stated that

tizators
information was available on the acute cral *oxicity for rats
waich suggestad an usﬂox*:ate LDgp of >11,00C mg test sub-
¢ the report, a test dose

stanc=2 per xg body weight. According :

. . . J .
= . - —
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Bul‘MATPRIALS AND METHODS

”of 5000 mg/kg was selected because it is’ equivalent to a~
limit dose for acute- oral toxicity studins.

Experimental nrocedure: A grourp contain*ng 18 male and 18
female mice was given a single dose of 5000 mg/kg by oral
intubation, and a second group containing 15 animals of each
sex was given the corn oil vehicle without test substance. A
third group that contained 5 male and 5 female animals was
given a single oral dose of cyclophosphamide in distilled
water. Four hours after dosing, the ani:als were observed
for the appearance of clinical signs. tey were also veighed
and observed daily for toxic signs therea ter. - .

Suhgroups:of 6 animals of each sex given the 5000 zg/kg dose
and 5 of each sex from the vehicle control group were subse-
quently sacrificed 2k, 48, and 72 hours after dosing. The 5.
male and female mice in the positive control group vere '
‘sacrificed zh hours after treatment.

The bone marrow was asparated from both femurs of each mousae,
and the cells were suspended in fetal bovine serum and -
centrifuged fer 5 min at 1000 X.g. One or two drops of :.fetal
bovine serum were added to each button, and the suspension

was smeared on a microscope slide. Four slides were prepared
for each animal, and they were dried at 56° C and fixed with
methanol. Slides were then stained with Gilemsa sta*n, cleared
in xylene, and coverslipped wlth Permount®,

Scoring of the slides was described as follows:

Only cells showing good morphology and staining
were selected for scoring. PCEs (polychromatic
throcytes) were identified by their characteristie
blue-purple-gray staining; NCEs (normochromatic
erythrocytes) appearad reddish-orange.- One-thousand
PCEs per animal were scored for the presence of
micronuclei,...Inclusions which were irregularly
shaped or -stained; or not in the foczl plane of
the cell were judged to be artifacts and wvere
not scored. Cells containing. more than one
micronucleus were counted as - having s single
micronucleus; the unit of scoring was the
micronucleated PCE, not the micronucleus. The
number of micronucleated NCEs seen? in the optice’
field scored for PCEs wat also recoried. -

1

further stated that tHe ratic cf the number of

The rapor:

PCIs to NCEs encountered during scoring of PCZs was deterained.
A ratio less than one was defined as an indizator of bone
marrow toxicity. '

'y
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8. MATERIALS AND METHODS (continued)

‘Statistical analyseS' Each animal vas considered the
experimental unit, and the report-stated that an arcsinéd
transformation of the proportion of PCEs and the PCE:NCE .
ratios was done. ‘The transformed data were then sub; ec:ed to
‘analysis of variance on the basis of a 3-factor: model
~(treatment,~8ex, and time of observation). Two factor
corsiderations were also included in the model according to
the report,  Body weight changes were analyzed by .a tvo-way
(treatment and sex) ANOVA. ~“If dose related effects were
. noted, pairwise comparisons were made us*ng ‘the Student's t
test. Differences wers considered to be st atistically
significant if p<0.05.

9. REPORTED RESULTS

According to the report, there were no clinical signs observed
in the negative control group, but 6 hours after dosing, one
treated male exhibited tremors, hypersensitivity, and
hyperactivity. These signs were observed in more male mice on
the day after treatment, but only 1 to % animals were reported
with these signs. One male and one female from the treated
group were observed in moribund condition on the day after
dosing and were found dead on the second day after treatment.
One female given the test substance was found-dead on the day
after dosing also. One male from the positive control group
showed decreased activity the day after dosing. At the T2-
hour observation none of the surviving animals exhlbited
clinical signs according to the report. '

The investigators concluded that there was no statistically
significant effect on body weight gain during the study (see
Appendix A below). There was a statissically significant
decrease in the PCE:NCE ratio (Appendix 3 below) which was
described as an indication that the test substance is cytotoxic
under the test conditions. :

There was no significant effect noted on
PCEs with micronuclei in the INL-53CC-20
Appendix B below).

the proportion of
treated mice, (see

L Y
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APPENDIX A

Body wveight results form mice treated with

INL-5300-20
- i : -




TABLE l: BODY WEIGHT DATA

INL-5300~20 MOUSE MICRONUCLEUS ASSAY

HLR 420-85

Combined:’

29.6 +-

Inigial Terminal -~ Change
Sacrifice Animals Body = -  Body : --in Body

Tipe Per = Weight (g) - Weight (g) Weight. (g)

Treatment (hrs) Sex G_roi.xp x + S.E. x + S.E. " x + S.E.

- Torn 011 2% - H 32.8 £ 0.4 3.4 £0.5 - 0.5 £ 0.1

F 5  265%0.3  26.6%¥05.  0.1%0.2

Combined: 19 28.7 +'1.4  28.5+ 1.3 = 0.2 + 0.1

INL-5300-20 26 M 6 32,2+ 0.4, 324 + 0.6 0.2 + 0.6

5000 mg/kg F 6 24,7 ¥ 0.4 25.7 % 0.5 1.0 ¥ 0.2

_ ' Combined: 12 28.4 + 1. 208+ 1.1 0.6 + 0.3

Cyclophos- 24 . M5 32,1 #0.2  31.6 + 0.8 - 0.5+ 0.9

phanide , F 5 24.3% 0.3 23.8%0.4 -0.5%0.1
40 mg/kg : .

: _ Combined: 10 28.2 4+ 1.3 27.7+ 1.4 = 0.5+ 0.4

Corn 0i1 48 M5 32,3 + 0:4 - 32,4 + 0.6 0.1 + 0.3

' F .5 ‘24,5 F 0.5 26.7 ¥ 0.6 0.3 % 0.6

Combined: 10 28.4 + 1.3 28.6 + 1.3 0.2 +.0.3

INL-5300-20 48 M 6 32.3 £ 0.3 32.3+0.7  =0.1 + 0.6

5000 mg/kg F 6 24,6 ¥ 0.5 25.6 ¥ 0.3  1.1%0.4

Combined: 12 28.1 + 1.2 28.6 + .1 0.5 + 0.4

Corn 011 . 72 M5 32.7 + 0.4 33,1 + 0.6 0.4 + 0.2

F 5 26,9 ¥ 0.7 26.3F 0.4 = 0,57%0.6

i . Combimed: 10 28.8 + 1.4 287 + 1.5 - 0.1+ 0.3

INL-5300-20 72 N6 . 3.3 +0.6 3L9F0.6 .-0.4%0.5

5000 mg/kg F 4 .25.7.¥0.6 26.0F 0.4 0.3 ¥ 0.5

10 +-.2 29.5.% L.I° © = 0.l + 0.3

i 1l *

TNL-5300-20 = H-15,527. -
MR 4581-232 '

,'._-‘_117-_" ) .




APPENDIX B

Summary of micronucleus results
for mice treated )
with INI-S3C0-20
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- """ DATA EVALUATION RECORD

l. CuEdICAL: D°X L5300

N - — - . '

2. TEST SUBSTANCE; Benzoic acid, 2-[[[[¥-b-methoxy-6-methyl-
1, 3, S5-triazin-2-yl)-N-methylaminolcarbonyl]amino]-sul-
fonyl]-, methyl ester (96.3% active ingredient) was used.

3. STUDY/ACTION TYPE: Unscheduled DNA synthesis assay

ENTIFICATION: YVincent, D. R., G. T. Arze, and A.
. July 18, 1985, Assessment of INL-5300-20 in
t s

to

th ro unscheduled DIJA synthesis zssay In primary
ra cytes. Unpudlished Report No. 585-34 prezared
by Haskell lLaboratory. Sutmitted by E. I. DuPont de
Nemours and Co. EPA Acc. XNo. 073790.

Name: Rogar Gardne* "

Title: Toxlco*ogist Signature
Organization: Review Section 6 * Date:
' “.Toxicology Branch

6. P.nOVED BY:

Name: Jare Harris, Ph. D. .
Title: CEEEIS Sigrnature: 6:5%L$4 Z/7<;éivui

Organization: Review Sectlon 6 Date:
Toxicology Branch

7. DISCUSSION AND CONCLUSION: There was adeguate in srmation
presented in the report to suppor< “he csnclusicn of the
investiga‘o*s. Under the conditicns of the exseriment,
JPX-L523900 did not induce unschedul=4d ZNA syntkzesis in

t primary hepatocytes at concen=rations of 0.to 2500 uM.

Core classification: Acceptable

3. HA ERTIALS AND MITHOQODS .
m - 3 . L] 5o B fba - Cwp v
- Test species- and- cell cultures™ 24 male Crl:CD@
{3D)3R strain rats were anesthe: en1s of the animals
were then opened and the livers d~with Hanks
3uffered Salt Soluticn (pE 7.35) s were fhen ' -
rerfused withH Willlan's Medium = Z-glu<anine 7292
=g/l}), gentanicia (52 ug/al), a:z 2 (Tygpe. IV, .20
ani<s/ml) aad vufferad to pd 7.3. 7 wr7:izsad livers ware
“h2n exclised, zlaced in sterile if: - -7 the cecllagenzse
szlasicn, and “he herzatoceytas wara TTm She2 grgan and

>
e,
LTy




8. MATERIALS AND wamsons (conc11ued‘ .

o~

collected by centrifugation. The cells were. resuspended din. - -
tae William's mediua with gentamicin, L-glutamine, and bovine
fetal serum, and the suspension was ’ilte*ed to renove de ris-
‘and brealX up clum s of cel‘s.

Viability and cell dehsity cf the suspensions was checked by
adding trypan blue dye and counting the stained and unstained
cells in a hemacytometer. According to the repo.u, the
unstained cells were 71able. .

The report stated that cult'ure plates (35 =n _f. 4. wells, €
wells per plate) were iaocculated wisa 5 X 107 cells/well.
"Zach well contained 2 ml William's Medium I and was covered
with a 25 mm diameter coverslip. Cells were allcwed £ attach
to the coverslips in an incu*auor (37" C; 5% COo; 30% relative

aumldit ) for 2 hours.

Positive control aad vehicle: The reference substance used
in this assay was dimethylbr:zanthracene (DM3A), and the
lvehicle for the test substance was diaethylSulfoxide.(DMSO).

Treatment media: The treatment consisted of William's Medi un
E with L—glutamine (292 mg/l), gentamicin (50 ug/ml), and 5
uCi/ml [methyl-33]-thymidine.

Zxperimental procedure: The culture mediua {described under
"Test species and cell culturas" ahove) was removed, and the
cultures were washed with William's Medium E. TPwo a2l 02 the
treatment medium described above were added to each washed
culture along with 20 ul o2 stock solutions or dilutions of
the test substance and positive control sudbstance in DMSO.
The cultures were +zen incubated for 13 hours. - o

According to the reczort, the treatment medium removed aftiter

the 18-hour incubation was assayed feor laczate deaydrogenase
activity as an indicatcr of cytotoxicity.

The cultures were washed with WJilliaa's Medium E, and the
adhering cells were treated with 1% sodiun citrate to s#wll .7
The nuclei. - They were then fixed with“e:LQngl:g;a;iag agrgnic
zcid {321), Jipped. in distilled water, and air dried. The - "
coverslips with thede treated cells adhering.to then_ ¥ese the=z
attached with-the cell surface up ontc labelled glass slides.
The slides Yere dirred igto nuclear track snulsicn and dried
for two hours. After 3 days cof storzze in dessizated slide
Soxes Xept at 4° C, she slides were develored anid stainzd

<ith methyl-green cryrenin Y.

The report stated +s%has-y 3lidies were 2¢amined for eazh Sast -
czncentration ia ea:n trial., CTalls ware s2lazzed for o ’

-

e
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- A¥D METH0DS (ccntinued)

examinatics according to the following criteria:
These wishout morphologically altered nuclel. .

Cells with apparent cytoplasm as indicated by tritium
labelling or the pink counter stain.

‘Cells free of debris and stalininmg artifacts.

Cells with cne nucleus.

afore a cell was evaluated, and

ALl four criteria were reguired be
25 cells were scored on each slide.
The report described the scoring procedure as follows:

The areas of the grains over the nucleus and
several nuclear-sized regions over.the cytoplasm
adjaceat to the nucleus were measured. The areas
were converted to grains, and the net nuclear
grains value (nuclear grains minus cytoplasmic
grains) was calculated for each of the 25 cells.
The aighest cytoplasmic value was used in these
calculations. )

3tatistical analysis: A two-variable (dose and trial)
analysis o2 variance was conducted to evaluate differences
tetween the treated and negative control .groups and between
+rials. The relationship between concentration and response
was evaluated by linear or higher order F-tests.
teria used to identify 2 positive result were descrised
(o2 =14
An zverage increase of 5 or more net grains at one
or zore test conceantrations, and the increase 1is
statistically significant (p<0.21) when compared
.. with the negastive control. S - .- -
* I —
< The probability is <0>01 that™thdre - is not a.positive
N . corralation betwesn the average ne*t grains and
= increasing concentrations I the %e2st comxrcend.
.o - . had - - v B}
’ ’ S5tz ¢f these criteria =zust Te satisfizdi acceording to 4the
racort. .
& ~2st substance Is ccensidered nagacivre LI 2re 2f <he f3llcwing
irizariz are met:
- . An zverazge increass CF°% or mPre net zrains i3 :cf
seen at any test c:n;enzga:icpy sr ;he increasg s o
- . v i B . T )

“



8. MATERIALS AND M:T‘IODS (continued)

not st atist*cally si gnificant (p>0 01) wvhen compared
to the nega» ive - control response

The probability is greater than-0>01 that there is:
not a positive correlation between the average net
grains and lncreasing concent—ations of the test
compound. “ : :

0

. 'IEPORTED RESULTS

There was no cytotoxicity reported (see Apvendix A helow).
JeC . hs . aPDE

The fnvestigators noted that three trials were attempted, but

the second was rejected because the criteria for acceptability '

(see Section 8. MATERIALS AND METHODS, abdove) were not met
by tze con*rol grours. On that basis only results for %he
first and third trials were reported. ‘

No-.group, except that treated with DMBA, was reported to have
‘a net grain value of S5 or more, and the probabilities of dose
response for each trial were reported to be greater than 0.5
(See Appendix B below). ;
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*One InternatLonaL Cnit (U) of eniyme'gccivi
" micromol of substrate ber minute, -

[N

H-15,527 = INL=-5300-20
MR-4581=-222

- 10 -

L d

v . TaBLEI .
* CYIOTOXICITY I PRINARY HEPATOCTTES -
’ -Lactate Dehydrogenase :
©- Aetivity (U/L)* _
. Compound ‘ ,Concen:fa;ion.(uﬁ) Trial 1 Avg. .Trial.3 -Avg.
" in Meddwm . L v
B-15,527 . . 0 86 183, .6 71
B E ' o - &8s S 59 :
e 120 71
; 186 89
N T 302 '
195 |
- . 0.1 T 7% 78 78
‘ 79 - 73 :
109 76
94 85
- o 122 147 69 68
149 61
123 67
193 74
- ’ 3.3 - 175 22 50 s7
_ 236 79
230 45
¥ 248 53
- | 10 - 250 230 76 7y
304 40
174 86
192 53
”
- 33 S117 s 90 81
248 78
) 261 - 83
233 71

ty will transfarm one (1)

o
oo
)



J

" HLR# 555-84

B TABLE 1 (cour n)

[ CYTOTOXICITY IV,PRIHARY HEPATOCYTES
. a*
. g o Lac:ate Dehydrogenase
Y A Ac:ivi:y_(U/L)*
Compound Concentration (uM) Trial 1 Avg. TIrial 3 Avg.
: ' " in Medium ' S
B-15,527 100 - - 232 249 74 81
o S 212 . é8
248 15
306 . 08
- 330 . 263 263 44 s1
. 316 ] 47
144 : " 62
328 . 50
- . 1000 177 258 43 59
‘ - ) S 40
347 87
207 66
- 2500 350327 82 77
‘ 336 56 .
239 94
386 : 74 "
DMBA - 100 “ 403 437 136 132
495 132
370 131
479 129
- . 500 416 442 140 . 212
: 405 255
- 512 , 225
: 435 .22
- iGoo o421 92 T 216 262
. 413 ' 244 ¢
N - @ a2 . . .»l 252 ) 263_ . -2. .
: T 483 - 265 . .

.*One. Internat{onal Unit (U) of enzyme.activity will cransform -one (1)
micromol of substrate per minute. - - N

H=15,527 = INL-3300-20
MR-4581-222

ou- REUUTTS B ¥4



APPENDIX B

Results of thé unschedulad DNA synthesis assay
- (as reported) with INL-5300-20

D pea
ey
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4+ S.E.M.

Pooied Avg.

b
® -
A
"
-\ND
-

T

" UNSCHEDULED DNA SYNTHESIS IN PRIMARY CULTURES

Trial-3 -

Per Nucleus + SD

‘:Average'Net Grains .

orrial I

TABLE II -

p

" Concentration (

OF RAT HEPATOCYTES

in Media

Compound ;-

[ 2

. [ ] . L
OO N

141+

M0~ O
Ll . * @
I....-J..JI.

,527

15

H—-

+1+1+1+1
[C RO W,

0.1

=2.0+ 1.5

10

++1+1+1)
OO~

L] L) L] Ld
N oo
LI I I |

NN
® o o
LA SR gV o)
+i+i+1+1
- \D O M
e o o =

3.%04.

100

-12 -

o7

. L4
** This slide was not available for analysis.

H-15,527 = INL-5300-20

MR-4581-222



UNSEHEDULED DNA SYNTHESI: IN PRIWARY CULTURES
OF RAT HEPATOCYTES ' . :

" TABLE II (cour'b)

Average Net Graiﬁs‘
. Per Nulleus * SD

(S

>
‘ Coinpound - Concentration (FM)
in Medium
H~-15,527 - 1000
- ' 2500
DMBA ' 100

H=15,527 = INL-5300-30
¥R-4581~222

" HLRF 565-84

' Pooled Avg.

+ S.E.M.

O Www &

4141+ +
SN
! 11

. . . .
I+1+H 41+

. a—-

& un o

L .

VRV NaRV ] O W
Lolo1g

_\x.oo'ﬁ&

. .

[« SV I3 o0 00~
11+

I+ +1+14+

N
D~y
. .
LW N
L O WO
L I )
Nuwvy»®
A1+ 41+

1+ 41+
*

~N O o

— e

SO -

-2.0 + 1.6

1.7 + 1.5

32.7 + 3.7



" TABLE III

STAIISTICAL ANALYSIS OF UDS RESULTS
.FOR E-lS 527 g

“HLR# 565-84

' COMPARISON OF MUTANT FREQUENCY AT EACH CONCENTRATION

A.
TO THE HEGAIIVE CuNTROL BY STUDENT'S T TES™
CONCENTRATION NO. OF . AVERAGE '
(pt). .RESULTS ; ' T PROB
R o LI 8 _1.8 o ( ) .
0.1 ., 8 -2.4 =0.57 0.5710
1 o 8 -2.0 -0.16  0.8700
10 7 -1.7 0.06 0.9541
100 8 =-2.7 -0.82 0.4147
1000 8 -2.0 -0.19 0.8528
2500 8 -1.7 : 0.08 0.9391
POSITIVE CONTROL DMBA = . - TRIAL
100 - 4 38.0 13.12 0.0000 1
<100 4 27,4 - 11.21  0.0000 3
B. DOSE RESPONSE ANALYSIS OF VARIANCE
DEGREES F
OF FREEDOM RATIO PROB
TOTAL 54
TRIAL 1
DOSE 6 ¥
LINEAR ) 0.22 0.6396
QUADRATIC ) B 0.02 0.8765
HIGHER ORDER 4 0.29 0.8861
DOSE X TRIAL 6/41 0.66 0.6792
RESIDUAL 47 ( MEAN SQUARE= 5.1922 )
”~
«
-H-15,527 = INL-5300-20 , ) ‘ -
_MR=4581-222 -~ N ,
f P
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< I DU PONT DE NEMOURS & COMPANY

INCORPORATED

WILMINGTON DELAWAREIQBQB .

Hay 2, 1989

Dr. Bruce Jaeger, Section Head )
Special Analysis and Outreach Section
Science Analysis and Coordination Branch
Health Effects Division (H7509C)

Office of Pesticide Programs

Document Processing Desk

Room 266A, Crystal Mall 2 . ) ' i

1921 Jefferson Davis Highvay
Arlington VA 22202

Subject: SAP Heeting May 9, 1989
, ' Du Pont Express® Herbicide (DPX- L5300)
Abstract of 90-Day Feeding Study to
Investigate Effects of DPX L5300 on
Estrous Cycle

Dear Dr.‘Jaeger:

Per your May 2, 1989 telephone conversation with Dr. Fred. 0'Neal, Du
Pont, enclosed please find an abstract of the recently completed 90-day
feeding study conducted to determine the affects of DPX-L5300 on the rat
'estrqus cycle. This abstract is for your use in preparation for the
upcoming May 9, 1989 SAP meeting. Dr. O’Neal is planning on making some
general comments on this study from the floor during the May 9th meeting.

Coples of the completed study entitled "Ninety-Day Féeding Stu&y with
IN-L5300-20: Effect on Estrous Cycle" (HLR-112-89) by J. C. Cook have been

submitted through the Product Manager’s office for review.

If you have any questions, please contact me at:

E. I. du Pont de Nemours & Co. (Inc.)
Attn: Diane M. Stanley

Agricultural Products Department
Barley Mill Plaza, Walker's Mill 6-174
Wilmington, DE 19880-0038

Sincerely,

Diane M. Stanley o

T DMS/ckz
Enclosure
3/10

Registration Specialist

e



Mr. Larry J. Schnaubelt (PM-23)

Office of Pesticide Programs

" Registration Division (H7505C)

Document Processing Desk (APPL)

_U.S. Environmental Protection Agency ’

Room 266A, Crystal Mall 2.

" 1921 Jefferson Davis Highvay ;

Arlington, VA 22202

Mr. Frank Sanders, Section Head
Office of Pesticide Program

~Registration Division (H7505C)

Document Processing Desk (APPL)
U.S. Environmental Protection Agency

‘Room 266A, Crystal Mall 2 .
1921 Jefferson Davis Highway -

Arlington, VA 22202
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Du Pont EXPRESS® Herbicide ;
[INL-5300] .. .. - L
kReport No. HLR 112 89 : .

NINETY-DAY FEEDING STUDY WITH INL-5300: EFFECT ON ESTRUS CYCLE

£

_#’,".- “‘.. _",,
STRAC

In a previous two-year feeding study, an increased incidence of mammary
adenocarcinomas was observed in female Crl:CD®BR rats dosed with INL-5300
above the MID. Since this product is non- genotox1c, a study was conducted
to clarify any secondary mechanisms associated with this tumorigenic
effect. Published reports hive demonstrated a role of the endocrine system
in mammary gland tumorigenesis in rodents.: For example,.chronic treatment
of rodents with estrogens such as 17-beta-estradiol and estrone, iricreases. .
the frequency of spontaneous mammary tumors. : ,

This study was designed to investigate the estrogenic activity and ,
determine if there are endocrine system effects of INL-5300 in female rats
that would support a non-genotoxic¢ mechanism for the.increased mammary
adenocarcinoma incidence. Effects on the endocrine system were assessed by
monitoring the -estrous cycle, measuring serum hormone levels,
characterizing the. estrogen and progesterone receptors from the uterus and
mammary gland, and determining the effects on rerroductive organ weights.
Cell proliferation in the mammary gland and uterus were also monitored.

Twenty female Crl:CD®BR rats per group were fed either 0 or 5,000 ppm .o
INL-5300 in the diet for approximately three months. The rats were weighed
weekly and food consumption was monitored throughout the study. The
estrous cycle was monitored daily during pre-test and throughout the study
via vaginal smears. After 80 days treatment, three rats/group were
implanted with osmotic mini-pumps that contained tritiated thymidine. At
seven days post-implantation, these rats were sacrificed and inguinal
mammary gland and uteri were ccllected for measurements of cell
proliferation.

After 81 days of treatment, the rats not selected for the cell
proliferation studies were sacrificed and the body, liver, uterus, ovaries,
and mammary glands were weighed. The number of corpora lutea and follicles
per ovary were also determined. The uterus and mammary glands were also
prepared for analysis of estrogen and progesterones receptor levels. A
cytosolic fraction was isolated from these tissues and in vitro recepgor
binding studies were conchted with INL-5300 and several of its
metabolites.

‘- T . LA e T
- o . e e - o e et e e R 3= e




. Du Pont EXPRESS Herb1c1de
[IVL 5300] . -
,Report No HLR 112 89

; Female rats. fed diets that contalned 5,000 ppm INL- 5300 had decreased
mean body weight (26% lower) and: decreased mean body weight gain (40% ‘
lower) when compared to the controls. There were no other compound-related
clinical observations in this study. ”An association between INL-5300
dietary administration and éndocrire" system effects in female rats was
'demonstrated by the follow1ng ‘ : 2 -

1) Increased mean relative uterine welght (25 to 31%) and
increased uterine cell proliferation. ‘
©2) Increased mean relative ovarian weight (23 to 29%)
3) Increased incidence of prolonged estrus, measured as both
"the number of rats with prolonged estrus and number of
prolonged cycles among control and treated rats.

4) Two-fold increase 1n serum prolactln from rats sacr1f1ced
o in estrus.

5) Two- to three- fold decrease in uterus ‘and mammary gland

estrogen receptor affinity.
6) Two-fold increase in mammary progesterone receptor number

The above are consistent with the results of the in vitro competitive -
binding studies with estrogen rsceptors from the uterus. In these studies
competition between estradiol binding and that of seven metabolites of
INL-5300 was demonstrated. It is known that estrogens increase uterine
"weight and produce a persistent estrus, which is consistent with the
increased mean relative uterine weight and prolonged. estrus observed in the
" INL-5300 treated rats. Compounds with estrogenic activity are also known
to increase serum prolactin levels. The lower affinity estrogen receptor
in the uterus and mammary tissue could occur from the occupation of the
high aff1n1ty receptor sites by INL-5300 metabolites since they appear to
be agonists for the estrogen receptor. Estrogens are known to increase the
number of cytoplasmic progesterone receptors which is consistent with the
increased numbers of mammary progesterone receptors.

When considered together, these data strongly suggest that some of the.
INL-5300 metabolites possess estrogenic activity. These data also support
the hypothesis that the INL-5300-induced mammary adenocarcinoma is
hormonally mediated.
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. €STERLIL~LD 1802

E.lou PONT DE NEMOURS & COMPANY

Tmconronatio

WILMINGTON DELAWAREIQBQG _

3

May 2, 1989

¥r. Iarry J. Schnaubelt (PH 23)

' Office of Pesticide Progran .
Registration Division (H7505¢C)
Document Processing Desk (APPL)
U.S. Environmental Protection Agency
Room 266A, Crystal Mall 2
1921 Jefferson Davis Highway
Arlington VA 22202

~Subject: Response to Peer Review for Express®
) Dated April 7 1989 -

'Dear ¥r. Schnaubelt

This submission is in response to the request in the April 7, 1989 Peer
Review for Exptess0 for "examination of the possible association between
Express®-induced tumors and a hormonal influence". We are submitting herein
three (3) copies of the recently completed study entitled "Ninety-Day Feeding
. Study with IN L5300-20: Effect on Estrous Cycle" (HLR-112- 89‘ by J c. Cook to
address this question

This study contains strong evidence In support of the hypothesis that. the
Express (DPX-L5300)-induced mammary adenocarcinoma observed in the 2-year rat
study -(MRID 40245511) was Hormonally rediated. 1In this study, DPX-L5300
altered the endocrine system of female rats fed 5000 ‘ppm of the test substance
in the diet for about 3 months as evidenced by increased relative uterine
weight and cell proliferation, increased relative ovarian weight, prolonged
estrous, Increased serum prolactin and mammary progesterone receptor number,
and decreased uterus and mammary estrogen receptor affinity. In vitro studies
also confirmed that metabolites of DPX-L53300 were able to successfully compete
for binding with the estrogen receptor as estrogenic agonists.

We believe these findings address the questions raised by the Peer Review
. Committee. Please forward this study to the appropriate individuals for review
in conjunction with the Express® peer review and risk assessment. Ve
appreciate your expeditious handling of this matter. Do not hesitate to call
me at (302) 992-6260 if you have ary questions. :

Sincerely,

Diane M. Stanley -

Registration Specialist
DMS/ckz
Eficlosure

o, L e e e et . . ey

BETTER THINGS FOR BETTER LIVING



Hay 2 1989
Puge -2-

cc:

Dr. Kerry Z. Dearfleld

Executive Secretary, Peer Review Committee
Scientific Analysis and Coordination Branch.

- Health Effects Division (TS-769C)
~'Document Processing Desk (APPL)

U.S. Environmental Protection Agency
Room 266A, Crystal Mall 2

1921 Jefferson Davis Highway
Arlington, VA 22202

Dt. Roger Gardner

Toxicology Branch Review Section
Health Effects Division (TS-769C)
Document Processing Desk (APPL)

U.J. Environmental Protection Agency
Roon 25664, Crystal Mall 2

1921 Jefferson Davis Highvay
Arlington, VA 22202

Dr Marcia Van Gemert

- Section Head

Toxicology Branch Review Section
Health Effects Division (TS-769C)
Document Processing Desk (APPL)

U.s. Environ:entglyrrotectioh Agency
Roon 266A, Crystal Mall 2~

1921 Jefferson Davis Highway
Arlington, VA 22202




