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SUBSECT: por_;onal Studins of Express® (EPA 352- Slh) in Female Rats (Tox.
Chem. No. 4193, Tox. Proj Wo.; 9-1992).

TO: L. Schnaubelt, Acting Product %anagnr #23
ueg’stration Division (H7505u) ‘ :

FROﬂib Roger Garaner, Toxicologist

Review Section I /

Toxicology Branch 1 /:0'7("/ é‘”ﬂ% 7‘),[ 37
(Insecticiie and Rodenticide Support

. Health Effects Division (HT509C)

THRU:. Edwin R. Buii, Section Head :
: Review Section I S Y&'
. Toxicology Branch 1 0
, - {Insecticiie and Rodenticide aupport) \

. Health Effects Division (HT7505C)

Actions Requested V g L : oL

Review of a sgecial §0-day feeding studry in fermale rats designed to
investigate the potential estrogenic effects of Express®.

Reccxmendations and Conclusions

The estrogenic effects of Express® were observed at a dose level well
above the highest Jose tested in the chronic feeding study (1000 ppm), ani
any of the horronal effects of the herbicide have not been characterized

at Jose levels that are not excessively toxic.

I. Backgzround

Express® is a new he:ical that is prorosed for use as a herbicide on
wheat and bariey. The pesticije is also known as DPX-L5300, and its
chemical naze is benzoic acid, 2-{[[[¥-t-methoxy-6-rethyl-1, 3, S-tria-
zin-2-yl)-N-re taylam’ho]carbonjl]am’no?—aulfonj‘]-, methyl ester.
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On December lh 1988 the Health Effects Div151on Peer Review Commlttee )

classified Express® 1nto Group ¢ (Possible Hpman Carcinogen) ‘based on: a.,
veight-of—the-evidence ana*ysis -as follovs-l : :

 '1¢ A dose-related increased 1ncidence of . malignant tumors (mammary rf\w‘v
: * gland aaenocarcinomas) in female Sprague—Davley strain rats vas
observed.’ o ; . e

F”2;_ The 1nsreased tumor 1nciaence exceeded the historical contr 'ZI)',},'
Vrange. . : . :

©3. There is a possible structure—actlvity relationshlp to Atrazinev
_which also causes mammary. tumors in female rats.

‘qu Commlttee concluaea that a quantltatlve risk assessment for Express®
 was inappropriate, and they noted that a final decision depended upon the
resuits of further required testing to evaluate the role of possible .

' Ex ressﬁ-lnducea hormonal alteratlons in the oncogenlc process.

On May 9, 1989, the Federal Insecticide, Funglcide and Rodenticiie Act
(FIFRA). Scientific Advisory Panel (SAP) considered the Peer Review Commit-
tee's weight-of-evijence analysis and classification of Express®. The
Panel concluded that the herbicide should be placed into Category D (ina~
,aeqLate evidence) because its oncogenicity was observed only at lose °
levels exceeding the Maximum Tolerated Dose {(MTD). Because- of this
experimental condition, the Panel noted that a stuay of the hormonal
effects of Express® would. be of little relevance to low Jose risk. - In -
adqltlon, the Panel stated that the absence of oncogenicity in male rats
and mice of both sexes as well as the lack of positive genetic toxicology
also sunport a pategory D classification for Express®

On June 1, 1989, the Committee consijered the oc1ent1f1e Aldvisory Parel s
co”clu51ons and-upheld the classification of Express® as a Group C onco-
ge‘:.2 The Committee also concluded that the oricogenic resporse observed
may be assoc1a ed wlth a hor"onel imbalance that may not occur at Joses
below an MTD. ’

A'quantitative risk assessment for Express® was not considered appropriate
hoan . )
because:

1. the increased incidence of memmary gland turors was observed in
female rats treated at Jose levels exceeding the Maximum Tolera-
ted Dose’ (ATD)

1 Dearfield, K. L. Memoranjum dated April 7, 1989. Subject: Peer
Review of Express®. To: Richari Mountfort, Product Manager #23,
Registration Division (H750%C).

Gardner, R. Memorandum dated July 1k, 1989. Second Peer Review o<
Ixpress® - Re-evaluation Following the May 9, 1989 Science Advisory
Panel Review. To: Richard Mountfort, ProduCu Marager #23, R°glstr=t10ﬂ
Division- (TS-767C).
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2. -there was no- ev1dence of genetic toxicity shown in sevetal
, studies, ' : :

3.~Land structural analogs of Express® (other than Atrazine) were
7 ‘not assoclated with oncogenie responses in rats and mzce.k,

TIIL Dlscu551on of Hew.Data

In a special ‘subchronic feedlng study to evaluate hormonal effects of

- Express® (MRID No. 41181901; see Data Evaluation Record in the Appenaix
below), diets containing O or 5000 ppm of the herbiclde were fed to -
female Spraguelawley strain rats for 90 days. The test substance signlfi-
cantly reduced body weight gain (40% decrease in treated rats below con-
" trols) and food consumption (27% decrease in treated rats below controls).
Express® also increased mean_ute:us— and ovary-to-body weight ratios.

- Cell proliferation was increased in the uterus of treated rats, and the
incidence . of prolonged estrus for treated animals was observed daring the
- 90-day feeding period. Serum prolactin from rats sacrificed in estrus
was increased almost twofold (not a statistically significant increase),
and mammary progesterone receptor number was inéreased in rats given the
 diet containing Express®.. A two- to three-fold decrease in.uterus and
mammary estrogen recepuor affinity was also dbserved in‘the tteated rats.,

An in v1tro experlment with uterus cytosol suggested that Express® and
seven of 1ts metabolites may be agonlsts for the estrogen receptor.

All of these results suggest that ExpressE may have weakl, estrogenlc ac+1~
vity in- female rats. . .



APPENDIX

Data Evaluation Record for .

MRID No. 11181901 Cook, J. C. March 16, 1989. Ninety-Day Feeding Study
with IN L5300-20: Effect on Estrus Cycle. Unpublished report no. 8435-001
(Haskell Research Lab. Report No. 112-89). prepared by Haskell Laboratory
for Toxicology and Industrial Medicine. Submitted by E. I. DuPont de
Nemours and Company, Inc., Newark, DE. =~ .. . : Y




. 'Revievea by- Roger Gardner /n ﬁkru44-/ { 31-37
Section 1, Toxicology Branch 1

‘Insecticides &nd Rodenticiaes Support (F7509C) e ,
Seco"éary Reviever. - ) M 9//f7

DATA EVALUATION RECORD

STUDY TYPE: Surpplement to chrornic feeding/qncogenicity;(Guideline §83-x)

MEID XUMEFR: L02L455-11 s uppiement

TEST MATE?.AL Technica’ grade INL- 5300 vith a stated purlty of 96 8 vas ’
used. ‘ , R A -

“°VLOWVF : Express Herbicide; benzoiec acin, 2-I[I'N (h—methoxy-G-methyl—
1,3, S—trlazln—E—)l)-h-methylamino]carbony’]amlno]su;fonyl)-, methyl ester

TUDY NUV“"w(S) '8L35-001 (“aske 1 Rese&rch Leb. Report No. 112-89)

SPONSOR: E. I. DuPont de Nemours and Company, Inc.,_hevark DE.

"ESTIhG FA”ILITY Haskell Laboratory for Toxicologj and Industrial Mediﬂine

TITLE OF REPORT: hlnety—Day Feedlng Stuuy with IN LS’OO-ZO Effect on
Estrus Cyc‘e. .

r.UThOR(S): Cook, J. C.

FEPORT ISSUED: N’arch 16, 1989.

COV"LUSIONS Diets containing 0 or 5000 prm Exyress€ vere fed to female
Sprague-Devley strain rets for 90 deys. The test substance significantl Yy
reduced body weight gain (L0%-decrease in trested rats below controls)
end food consumption (27% decreass in treated rats below controls).
Express® also increased mean uterus- and ovary-to-body weight ratios.
Cell pro’iferation vas increased in the uterus of treated rats, and the
incidence of prolonged estrus for treated animals was observed during the
9C~day feeding period. Serum prolactin from rats sacrificed in estrus
wes increased almost 2-fold (not a statistically significant increase),
and mazmary progesterone receptor number vas increased in rats given the
diet conteining Express®. A two- to three-fold decrease in uterus

end marmmary estrogen receptor affinity was also observec in the 5000-pprm

dose group rats.

An in vitro experiment with uterus cytosol suggested that Express® and
seven metabolites may be agonists for the estrogen recertor.

These results suggest that Expresée may have weakly estrogenic activity
in female rats.

Core clessification: Suprlementary (special study)
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~ I. PROTOCOL
A. MATERIALS

1. Test sggéiéS'4 Fema’e 22—day-o’u Charles R iver Cri:CDEER strain rats
S vere used. Their vefghts ranged from 37.3 to 62. 3 g+ The gnimals
vere p‘acea on test dlets 10 cavs after recelpt at the 1aboratory.

e Ciet prehargtion Basal diet consisted of Purlna Lab Chow #5002 and
the test stbstance was added in appropriate concentrations.’ Test »
diets were prepered biveekly &nd stored under refrzgeration.~ Samp-es
of test diets were anslyzed for stability, homogeneity ana aceuracy
of test concentration at the beginning of the study, &nd on test days
L9 and 89 feed sazples were analy“ea for accuracy of test substance

: concentration. : . ‘

. B. S"UDY DLUIGh;

1. Animal assignment Animals were randomly a551gned to test groups as .

foliows:
’Test groups Dose L o |
Ko. - Designation {ppm) * Animals per group
1 Control -0 S 20

2 Treated . 5,000 : 20 -

* Dzets were fed to anima.s for 90 days.

2.  Cbservetions schedule

Nurber of animels’

Type of observation ___per group '-Freguehcz

Mortality Al :' R At‘least‘dnce daily
Signs of toxicity A1l At least once daily ®-
Body weight - Adl Once eéch wveek

Food consuxmption A1l For all weighing inter-
: vals during the study.®®

Estrous eycle A1l Monitored daily from study

days 27 or 28 to termina-
tion. -

# Each rat was individually handled at least once each week during the
study. Changes in appearance and behavior vere noted.

‘#% Beginning on study day 81, 3 rats from each group were gacrificed each
day until test dey 95. The investigators noted that an effort was
mede to sacrifice § animals from each group during estrus and 8 per
group during diestrus in order to observe hormonal changes during the
estrous cycle. .
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2. Observations schedule (continued)

" Number of animels

Type of otservation - _per group . Frecuencv
© Elood saxrles AT At necro PSY
Cell proiiferstion = 3 : t day 50 osmot ic minipumpsv_

-~ -~ . - loeded with [3E]-thymidine
vere implanted (on day of
.estrus). These animals
vere sacrif¢ced 7 days
later. :

‘Eormone &nd horzone = - AT o At 00 days %%
’ receptors’ el ‘ .

®* Beginning on study dey 81, 3 rats from each group were sacrificed each
';day'uptil test day $5. The investigators noted that an effort was
made to sacrifice 9 enimals from each gronp during estrus &nd 8 per
_group during alestrns in order: to observe hormonal changes during the
‘estrous c;c‘e. : e ‘

c. METPODS

1. Observation of estrous cvc’e Vaginal washes vere conducted with
sterile saline, &nd samples were placed on ring slides and evaluated
"under a phase contrast microscope. The report described the criteria
. Tor o“servat*on end 1nterpretation of observations as follows:

~The rat estrous cycle is L-5 days in lenguh and can be
lelded ‘into four stages; proestrus, estrus, metestrus, and
alestrus. Proestrus occurs for approximately 12 hours and
is characterlzed by a vaginal spear containing epithellal
cells. Estrus slso has a 12 hour duration &nd is characterizead
ty 2 vaginal smear conteining cornified cells. Metestrus
occurs for arproximately 21 hours and is characterized by a
veginal smear containing cornified cells and leukeaytes.
Ciestrus has a duration of approximately 57 hours and is
cheracterized by & vaginal smear conta*nlng primarily
leukocytes with some epithelial cells.

The individual estrous cycle length was evaluated by counting
the number of days that followed the day judged to be estrus
erd includes the - following day Judged to be estrus. A
proionged estrus was defined by consecutive day(s) folloving
the day Judged to be estrus where the vaginal smear conteinegd
primarily cornified cells. In the evaluation of each rat's
cycle, the days vere 1dentified vhich had only cornified
cells present in the vaginal smear. After identifying

these days, the other cells types were evaluated to see if

8 - to 5-3ey cycle couid be identified. For instance,
adjustments in the day Judged to be estrus vere made based
upon the cell types that proceeded (sic) and followed the
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Observation of estrous cycle (continued)

days containing cornified cells. Such an adJustment reflec— .
 ted whether the individusl rat hed & predominantly four- or
-five-dey chie. The evazuation of the estrous cycle by
"agina- snears recuired 1ncerpretation and hence hed some
eiemert of subjectivity, but these vere the general guiae’ires N
used by the inves 1gator. The total Jays of monitoring,
mean de¥s of indivigual monitoring, nean cycle lengt L
~v'tota’ and mean nurber of cycles, nuzber of’ cycles wi
: prolonged estrus, &nd nucber of rats experiencing - pro’onged

‘ﬁestrus vere oeterminea.

ecropsx. "hree animals from each group were se’ected at study day 8o
for ceilular proliferation studies (see "Observation Schedule" above
and "Observation of ceil proliferation” below) S

The remaining 17 animals in each group vere sacrificed as describei

in the observation schedule listed above. The report also noted thet-
after sacrifice by decapitation, blood was .collected from the trunk.

of thesé enimels for hormone measurenents. The body, uterus, ‘ovaries, -

and memmary glands were also weighed at the time of sacrifice, the
number of corpora lutea and follicles were counted, and the liver,
uterus, and ovaries vere frozen at -85° C for use in future hormone ‘
receptor assays (mammery gland, and uterus only, see "Horrmone receptor.

observations" belov).

Observation of cell proliferation The report noted that on study day
80 th iree animals from each group vere selected for this portion of the’
experiment. These animals hed &n osmotic minipump loaded with 1 mCi
I %] -tbymidine implanted, and monitoring of their estrous ¢ycles was

. continued. Seven days after implantation of the minipumps, the

animals were sacrificed and the inguinel mammary glands, uterus,
overies and liver were fixed for further examination. Siides of
these tissues were prepared for sutoradiography by dipping in Kodak
NTB-2 exmulsion, storage at -70° C for four weeks. and development in

. Xodak D-19 developer. The developed slides were stained vith hematoxylin

and eosin for examination.

Crnly the marmary tissue was: -examined microscopically for cell proli-
feration. The report described the procedure used as follows:

The terminal end dbuds of the mammary gland were evaluated for

cell proliferation by the number of cells in S-phase.

Celils vere deemed to be in S-phase if the number of grains

overlying the nucleus exceeded the background discriminator.

The background was determined by counting the number of _

greins in an equivalent area of cytoplasm in a representative
-region of a slide. The background discriminator was chosen

before scoring began, was determined to be five, and was

used as the cut-off value for all sections of mammary

tissue. Approximately 500 cells in each region were counted
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where the number ot celgs in S-p“ase vas expressed as a

< percentage of the number of ce‘ls countear

. £ termed the labe’1ng index (L‘)..

§83-

Tris percentage" 

007

Egrsone assavs: Paalclm_nnoaesay (TIA) tec*r-cues vnre used to éeter- E

rine serun levels of estraéiol, prog=s~erore. prolectin, and insulin.

’,\I

e

" Iryer-aesay Intra—essay

Hormore _Sensitivity
estradiol S 6.0 pg/m1 13.0 'it.o
. Frogesterone 0.1 rg/ml "~ - 15,4 6.l
. proiactin 1.6 ng/=1 ; 8.0 2.3
1nsu.in C 2. 0 uU/ml _ 7;9.9 5.8

‘geruﬂ was either extracted cor extrected ‘and chriratogrephed before

PIAL's vere done for estradiol &nd prozesyerou-.
kénu 1,tra—assay Standerd Error Mean %
uescribeo in the report as fcilows:

Sersitivity, irter-
% (SEMZ) for the essays vere

hor_one receptor observations. These methoas vere described in the”

repd rt as folloVS’

‘For analysis of the estrogan and progesterone receptore,

cytosol wes prepared in the following menner from the

uterus ‘end marmery gland.

The uterus vas rinced with

scisors and the mammary gland gronnd in & morter and pestle

" cooled with liquid nitrogen.

were suspended 1n 0.1 ang 1.0 g/cl buffer, respectively.

The buffer was cozposeo of the following: 25 mM Hepes, pH
T.4, 1.5 oM EDTA, 1 mM dithiothreitol, 10% (v/v) glycerol,
" and 20 £ sodium molybdate (HDGM).

The tissue was homo-

genized...All procedures vere performed gt k° C unless ‘ ;
The homogenate was centrifuged st 10,000 -
The supernatant was removed and centrifuged

ctherwise stated.
X g for 15 min.

at 100,000 X g for 90 min.

After the last centrifugation

Tbe uterus &nd mammary tissue

-

‘the cytosol was removed using a ripette, without disturbing
the microsomal pellet, divided into aliguots, and stored at

-85 C.

using Biorad protein reagent and B

standard.

Both the estrogen and progesierone assays utilized the
dextran-coated charcoal (DCC) adsorption procedure with an

essay volume of 0.2 ml cytosol.
vas targeted at 1 mg/ml for the uterus and 2.5 mg/ml for
Cytosol was incubated with labeled
ligand in the presence (non-specific binding) or absence
(total binding) of a 250-fold excess of unlabeled ligand.
The unlabeled ligand for the estrogen receptor 8ssay was

the mammery tissue.

diethylstiibestrol arj the unlabeled ligsnd for the
frogesterone recertor assay was R5020.
dissolved/diluted in ethanol and added in 5 ul aliquots to

Each ligand wvas

The cytosolic protein concentra‘ion vas determined
SA fraction V-as the

The protein concentration

5
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>“silanized...test tubes. Cytosol vas 1ncubated vith ligand
' for 3 hours at 4°* C.‘ Incubations were ended with the ' . -
~addition ¢f 0.2 ml of & DCC 'solution folloved 10 min lster’

by centrifugetion (500 X g, 10 min, k° C) to pellet the |
DCC.: mvo-hundrea ricroliter &l iguots of DCC-trezted cvtosol

“were counted-in a Yicuid sc*ntl’atlon counter. ~The DCC -

solution was mede ty rixing 1 g charcoal (1%) v1t“‘0 05 g

‘dextran (c 05%) pev 10 =2 EIDGM baf'er; T

A Schatckera plot was used, viere the boana/free stercid is
rlotted versus the bound steroig. The’ negative reciprocel .

ef the -line is the apperent dissocietion constant ’Ko) and

is expressed in nM. The xinterceprt is a measure of the ;
total receptor nurber (n) expressed in fmol per ng cytosolic ,
protein... )

_dhe ability of IN L5300-20 and its- metabolites to compete,

in vitro, for binding to the estrogen and progesterone

vreceptors was 1nvestigated oy incubating uterine cytosol

with ‘either 0.5 nM [3Z]estrazdicl or 0.5 nM [38]R5020 1a the
pre-ence (non-specilic bini‘nz) or ebsence (total binding)

-of unlabelied ’igand. Uizth y-stlbestro; wvas defined as

producing 100% displacement from the estrogen receptor

vhere percentage displacement vas calcuiated by the follovipg:

~ (Total binding of [3H)estradiol) - (Non-specific
' binding of I3 Hlestradiol + Test Compound)

(Total blnding of Taqlestradio’) ~ (Non-specific
blnalng of [SElestradiol + Diethy‘sti;bestrog)

‘R5020 was aefined as produc1ng 100% displacement from the
"progesterone receptor where ;ercentage alsp¢acement was
ca’culatea as follows:

(Total binding of I3H]R502O) - (Non—specific
binding of [3KH]R5020 + Test Compound)

100 X -- — o -

(Total binding of I3h195020) - (Non-specific
biniing of [2H]R5020 + - R5020)

istical Analyses:

The report described the statistical ana’yses used in the study as -
foliows: .

Body weights, body weight gains, organ weighte, corpora

lutea and follicle number, and serum hormone measurements
vere analyzed by & one-way analysis of variance. When the
test for differences among test group rmeans (F test) vas
significant, pairwise comparisons betveen trested and

control groups vere made with the Least Significent Difference
and/cr Dunnett's test. The incidence of clinical observations
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D. ’Statistical Analzgég (continuea)

”‘Hdhd_esttoué Eycie data;verevévaluated\ﬁy the'Fishef'a Exa

test.  Significance wvas Judged at alpha = 0.05.

| II.. REPORTED RESULTS

A. Mortelity and Sigrns of Toxicity: Ko treetment-relatea clinical signs

or mortziities were observed according to the repért.

B. Eody Weight end Food Comsu=rtion: Resuits for body weight,

.the report as fcliows:

Dose group -

. o 8835
Supplezental Study - -

body weight
’ g2in, food consumption, &nd food efficiency can be summarized froz

Observetion * 0 ppm 5000;@9@ . % Difference
- Mean body veight (g) - 302.9 24,5+ - l25.9
- Mean body weight gain (g)**.  19k.9 117.7 t - ~39.6
Mean deily food consumption (g)** 20.1 .7  -26.9
_Mean food efficiency ** ++ 0.116 - 0.095 -18.1
* At day 8L of the study. .
%% For study days 0 to 8k. -
+ Statistically significantly different from control, p < 0.05,

11 Calculeted as the amount of body weight gain/amount of food;

consumed.

C. Test substance intaké:,Accoidfhg to the report, dietary analyses

indicated that test substence concentrations were 95 to 99% of the
+2% varia-

rominel concentrations, and homogeneity tests indicated a

tion in concentration. Based on results of these enalyses, body

weight and food consumption measurements, the daily intake of test
~ substence was calculated to be 390 mg/kg/day during the entire study.

J. Estrous cycle: These results were described in the Teport

as foliows;

»++sAlthough not statistically significant, the individual

cycle length wes longer in the rats receiving diets containing

IN 1L5300-20 (k.bL vs. k.2 days in the controls). This
Tinding is consistent with the total (253 vs. 263 for

the

control) and mean rumber (12.6 vs 13.2 for the contr:l) of
estrous cycles being less in the treated rats. The .- szber
of cycles with a prolonged estrus was greater in the treated
rats (11.5% vs. 2.7% for the control). The number of rats

experiencing a prolonged estrous cycle was also greater in

the ‘treated rats (70% vs. 30% for the control), The number
of rats experiencing tvo or more prolonged estrus cycles

was more pronounced in the treated group (45% vs. 5%
the control)... :

for

et
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E. Feeropsy - .. .
1. Organ weight: Group mean organ veights ere summarized from the report

as ‘follows:

Relative

o , Atsolute weight (g)  :; - orgen veight--. _
Drgan C g - 5000 poz- .o 7.0 Eoo- — - 5000 ppm

Animé15<sacrificeélin‘estrts B o

Final bﬁdy weight (g) 307.T - .219.0% —— -
© Liver  10.086 9.70k C3.27k . LL26 e
Uterus O.Lkg O.ke2 0.1L47 0.103 #
. Ovaries, totel . 0.108 . 0.098 0.035 - -/ 0.0LS =
Mammary tissue 3.219 1.141 , 1.013 .. 0.520 =

' : " Animals saqrificed in diestrus _ 5

* Finel body weight (g) ~ 308.3 = 208.7# — Ry
 Liver 10.631  10.365  3.kbg . L.s25 e
Uterus 0.L448 0.327 0.114 0.1h3 -

Ovaries, total 0.107 0.098 LU 0,035 0.0L43
Mammeyy tissue 2.341 . 1.0L46 0.760 - 0.458 #

[$Y)

* Statistically‘significantly different from épntrols, p< 0,05,

Corpora lutes &nd follicle number: According to the report, there
was no difference in the numbers of corpora lutea or ovarian follicles
in the contrcl and treated groups for rats sacrificed in estrus or
diestrus. ' ' '

Serum horrione levels: Data were presented for both ~ontrol and treated
group rats killed during estrus or diestrus. There were no effects
observed on estradiol or progesterone levels or on the e_trogen/pro-
gesterone ratio in rats killed at either stage of the cycle. There
vas nearly a two-fold increase in serum prolaciin levels reported in
treated rats sacrificed during estrus (9.0 ng/ml in control rats
compared with 17.2 ng/ml in the treated rats), but the difference was
not stetistically significent becsuse of large standerd deviations

for group mean values. ’

Insulin levels vere decreased in rats sacrificed at both estrus (16.¢c
mU/ml in control rats vs. 10.4 mU/ml in treated rats) and diestrus
(216.7 U/m1 in control arimals compared with 11.2 pU/ml in treated
rats). Only the difference between control and treated insulin levels
in rats killed during estrus was statistically significant (p<0.05).
These resuits are limited because insufficient blood samples were
available for insulin determinations. Samples from only 6 control

and 3 treated animals killed during estrus and 3 control and 2 treated
animals sacrificed during diestrus were used. Although the investi-
gators described the apparent effect as tenuous, it wvas a consistent
observation in rats sacrificed during either stage of the cycle.

[l
oo
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Horuone rece;mor observationS' The re*ort noted a tvo-fold increase’

in the dissociation constant (Kd) for estrogen receptors in the uterus
of trested rats. These results indicate a decreased estrogen-bindin

"afinity for that tissue in 'treated rats. There was no effect on :
Frogesterone receptot efinity or the rurbers o.,eetrogeq and proges erone

recegtors in the uterus of treated rats.

PR

Fesults for the na::ar' ~lané were-des:r*beﬁ in. the rerort as fo”o-a.
= LB

“assthe Ki for the estrogen rece,tor vas 2 9— and 2. 5-’015 R
~greater in the IN L530C-20-trested rets sacrlficed in eetrus

end diestrus, respectively, vhen cc:pared to the ¢on tro;s.»

For the cammary pro:es.erOﬂe recertor frox rets secrificed

in estrus, ‘tkte receptor rurber was ep roxlmate’y 2-%fold

greater in the IN L5300~20—treatea TEets Vhlxe th e Kd:-wvas

a’fectea...

‘"Te report indicated that Scatc ard pic s ror ‘the probesterone tece;tor

nalyses from animals sacrificed at diestrus vere nonlinear and Kd
values could not be deterzined.  Effortis vere made to doterzine the
reason for nonlineerity of the plots; but’ none wes found. Experimenta
error vas ruled out by testlng the resgents involved in the assay and

by incressing the concentration 1] of prot eiﬂ‘in the cytosol containi

the receptors.

Ce_- pro’iferation observatiors. The report noted thet there was 8

high backsround of radioactivity in the uterus (high ladbeling index)
that interfered with guantitative measuremesats. of cell proliferation

in. that tissue. . The report descrited the qualitative differences
between control end treated uterine tissue samples by s»ating,,"The
azount and intensity of labeling in the uterus- from IN 55306+20- ‘
treated rats is greater than the respective control which is consistent

‘with the finding thet the mean relative uterine wvelght -is’ greater in
the treated anirals.” Representative. ol otomicrographs from the

control ‘and treated groups were intéluded to support investigetors'
conclusion that cell proliferation vas increased in the uterLs of
treated rats. .

In merzery tissue trcm treated rats a 2.8-fold decrease below control
group valués in the labeling index was reported (the difference was
not statistically signiricant) The investigators conhcluded that the
decreased cell proliferation 1n the mez-ary giands of treated rats

wes assoclated with the sigu‘ficant cecreases in body: veig

In vitro cozpetition for receptors The report indicated tkat there

ves coxpetition for estrogen receptors in vitro for seven retabolites
of IN L5200-20, but no cozmpetition was o*served for proges*e'oﬂe
receptors.

Results of these experimernts ere surmarized in the report.as follovs:
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6. In vitro competition for estrogen and progesterone receptors The !
~report indicated that there seven metabolites of Express® capable of -
. competing for binding t¢’ estrogen receptors._ Ko competition was ob- .
served for dbinding to progesterone receptors. Regults of these ’
-experlments are: sumnariuea as fol.ov5' : 2 ‘

”m

Test Cospouna (final - ‘ Dlsplacement of ©. % Displacement

b&‘:od c01centratior) ‘ ’: [3“lestraclo, L et |3E]r5020
Diethy;s;z;bestrol (0.125 4) e w100 jl"""»‘»‘_v_ — .
R5020 (0.125 =) s R e 1000
IE 15300 (L.0me) 3 3 0
IK 15300 acid (1.0 mM) T 15+ 3
" Triezine amine (1.0 ) ' 0 b

N-Demethyl triazine amine (1.0 mN) D 9% 0
O-Demethyl triazine amine (1.0 mM) - S0 1
elrha-Eydroxy triazine amine (1.0 mM)‘; Coo25% 1
X-Dex ethy’—S-hydrosymethyl SO FRE R

triezine amine (1.0 mM) BRI -1 o
Metsulfuron methyl (1.0 mM) T (L 0
Hydroxylated metsulfuron o : o S

methyl (1.0 mM) o o 2 0
Sulfonémide (1.0 mM) L ! 0 3
Acid sulfonamide (1.0 mM) - i S0 -0
Sulfonazide urea (1.0 =M) ‘ S 8o= .0
Saccherin (1.0 mH) ' 0 .0
Eydroxyiated saccherin (1.0 mN) , R £ 0

*nStatistiéally significantli~difrerent from conrrol, P < 0.05.
III. DISCUSSION

A. Investigators' Conclusions:

IN L5300-20 appears to alter the endocrine system of femsle
rats based on the fclloving: 1) increased mean relative
uterine veight accompanied with a qualitative increase in
cell proliferation; 2) increased meen relative ovarian
weight; 3) increased 1ncidence of pro’onged estrus; L) tvo-
fold increase in serum prol actin from rats sacrificed in
estrus, although not statistically significant; 5) *wo- to
three~fold decrease in uterus (from rats sacrificed in
estrus) and mammary estrogen receptor affinity; and 6) two-
fold increase in mammary progesterone receptor number,
These findings are all consistent with the demonstration
that seven IN L5300-20 metabolites eppear to be agonists
for the estrogen receptor baeed on in vitro competition
studies.
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Investigatorsﬁ Conolusions (coniinued)

8 ...estrogens increase Lterine vezght and produce e persistent

" estrus vwhich is consistent vith the increased mean -uterine
velght and increased incidence of prolonged estrus observed
in the IN L5300~20-treasea rets. Although the 2-fo;a i

) ircreese in serum prol ectin wes not’ statistically szgniricant

',co_poqr~s vith-estrogeric ecsivit}...increase serurm. prolectin
levels. The lover effinity estrogen receptor- in the uterus
and Das=ary tissue could occur from occupetion of the high

effinity receptor sites by IN L5300-20 metabolites that et e

arpear to be agonists for the estrogen receptor.v Estrogens
«es€levete the leve1 of cytopleszic the progesterosne receptor
vhich is consistent wlth the (observed) ‘elevetion in memmary
progesterone receptor nucber. Teken together, these data
strongly suggest that the sever metebolites of IN L5300--20
possess estrogenic activ:ty..., their action,” in vivo, is .
subtle since there vere no differences in follicle or corpora

’utea nozber and a persistant estrus vas not observed.

A recent peper has shown that a 30% decrease in body weight
- due to chronic reduction in food inteke, increases the
sensitivity of the hypothelamus and/or pituitary to the
surpression of lutéinizing horrone secretion by estradiol.
wWhether this enhanced sersitivity Jovers the serum levels
‘of estrogen in e chronically underfed rat was .not irvestigated.
Hence, in the absence of a pair-fed control, ‘the serum
‘ v*ormore data are difficult to interpret since possible
increases in serum hormone levels by IN L5300-20-treetment
could be masked by the body veight losses. (from page 31
~of the original report) :

~Ih>#iew of these comments end results of body weight and food consump-
tion observations from previously conducted 90-3ay and chronie Teecing

studies in"ratx, a concurrent "pair-fed" control group would be
useful in the interpretation of the serum hormone resuits obtained.

'007525

"Reviever 5 dxscussion There are points discussed by the 1nvestigators,
regariing the influence of reduced food intake on serum hormone levels:
in rats. Tese comments are exerpted from the original report as :
- follows: oo . B R T :

Additional comments by the investigators about the effeéts of estrogenic
cozpounds ‘on many of the paraxeters used in the IK L5300-20 study
{see previous section above) suggest that a concurrent "positive
_control" group treated wvith a test substance having estrogenic acti-
vity would also be useful to an interpretation of the results of the
in vivo experiments.
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,B;v,Reviever’a discussion (continued)

The resulte'dgscribed in the report suggest that the test subsgance,_
and its metabolites have wveak estrogenic sctivity in the female rat.
As a weak estrogen, the test corpound mey also be anti-estrogenic by
©~ binding to estrogep receptors in the uterus or memmary gland and-
_inhibiting the binding of circulating estradiol to those receptors.
‘Whether IK-L5300-20 has estrogenic or anti-estrogenic activity could
‘be resolved by testing for both types of activity in rat uterotropic
esseys. . Corparisons could be‘madg_betvgen the herbicide &nd a knovn . . . =
estrogen such as estradiol and & known anti-estrogen such as clomiphene
or tomoxifen. ; ’ . ' SRR ‘ : :

The weak estrogenic activity exhibited by IN-L5300-20 in the experiments :
.@escribed above is consistent with the hypothesis that the increased

incidence of mammery gland tumors in female rats is & result of the

- bormonal effects of the test compound. Further studies are needed to .
determine the nature of the hormonal effects with respect to tumor

induction in the rat.
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