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L Toxicology II Branclr; HED (
K. Clark Swentzel, Head, Section ,{'»‘ y//%%V“ﬂqu/'4A7‘/7'
Toxicology II Branch HED (7509C)
Yiannakis Iocannou,; Ph.D., Acting Chief . -, Hoe
Toxicology II ‘Branch, HED {(7509%C) A L*’
To: - ~ Christina Scheltema ‘ / ////f 7
RCAB ’ i . .
Health Effects Division (7509C]
Registrant: - Rhone-Poulenc Ag Company
Chemical: - Iprodione 3-(3,5- dzchlorophenyl) -N-isopropyl-2, 4—
. : dioxoimidazo-lidine-l-carboxamide; 3-(3,5- _
_ dichlorophenyl) -N- (1-methylethyl) -2,4-dioxo-1-"
' imidazolidinecarboxamide
Synonym: Iprodione; RP26019; Rovral®; Glycophene
P.C. Code: : 109801
Caswell No.:
Submission No.:S481268
Qg_gg;gggg: D232064/225159

Action Beggésteg; None specified.

Comment: The Registrant submitted four mechanistic. studies on
Iprodione in support of their premise that the liver and testicular
tumors observed in the mouse and rat studies, . respectively, are
both threshold phenomena. These four studles have been reviewed,
- and the DERs are appended.

MRID 44171901 Effects of Iprodione and its Metabolltes RP36112 and
RP36115 on Testosterone Secretlon in Cultured Leydlg Cells: Sites .
of Action. .

EXECUTIVE SUMMARY: In an in vitro study [MRID 44171901] using
- immature porcine cultured Leydig cells, Iprodione [99.7%] and two
of its metabolites [RP36112 (89.2%) and RP36115 (96.7%)] inhibited
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testosterone secretlon when Leydig cells were stlmulated with (1)
the gonadotropin hCG, (2) with drugs that enhance cAMP production
[(a) cholera  toxin, which stimulates Gs protein; (b). forskolin,
which stimulates adenylate cyclase catalytic unit, and (3) with a
cAMP analog [8-bromo-cAMP]. Because there were no effects cbserved
on gonadotropin-stimulated cAMP production with Iprodione, it is
hypothesized that the inhibition of testosterone secretion by
Iprodione is downstream from cAMP production. At the next step in
testosterone biosynthesis, inhibition of testosterone secretion by -
- Iprodione was not observed when the substrate 22ROHCT was added to
the culture medium, which indicates that the step that is inhibited
is located between the ¢AMP production and the movement/penetratlon
of cholestercl into the mitochondria. Since 22ROHCT is a
cholesterol substrate that passes through the mitochondrial
‘membrane without the need of an active transpprt system, it is
postulated by the Registrant that the sensitive site of inhibition
of testosterone synthesis by Iprodione [or RP 361151 is the
‘transport/availability of cholesterol substrate for the cholesterol
-side chain cleavage enzyme. The RP 36112 metabolite appears to act
downstream from the cholesterol step; i.e., at the level of.
stero;dogenlc enzyme 17 ahydroxylase/17, 20 lyase. This latter step
is inhibited by Ketoconazole also. Iprodione and its metabolites
appear to modulate Leydig cell steroidogenesis by interfering at
-the level of cholesterol transport and/or ster01dogen1c enzyme
activity.

™

Thi's'nonguideline study is classified Acceptable.

MRID 44171902 Iprodione Exploratdory l4-Day Tox1c1ty Study in the
Mouse by Dietary Admlnlstratlon )

EXECUTIVE SUMMARY: In this 3—day and'14-day oral exposure study
[MRID # 44171902], groups of CD1 male mice [15/dose/group/chemlca1;
7 weeks old on arrival] were administered (1) IPRODIONE via the
* diet at dose levels of 4000 ppm [696 mg/kg/day] or 12000 ppm [2138
mg/kg/dayl; (2) KETOCONAZOLE yia the diet at ‘a dose of 2000 ppm
[341 mg/kg/dayl; (3) PHENOBARBITAL via gavage at a dose level of 75
mg/kg/day; and (4) CYPROTERONE ACETATE via gavage at a dose level
of 40 mg/kg/day. The control for the dletary studies was. basal
diet, and 0.5% methylcellulose was the control of the gavage
studies. The objective of the study was to examine the potential
liver effects of Iprodione in mice and to compare these effects
with those produced by well characterized liver enzyme inducers
. and/or rodent liver carcinogens:. Ketoconazole was selected as a
positive control for its potential to inhibit testosterone
secretion; Phenobarbital and Cyproterone acetate were selected for
their potential to induce early liver changes and subsequent liver
tumor formation in rodents. All of the liver effects produced by
Ketoconazole, Phenobarbital, and/or Cyproterone acetate [increases
in liver weight, alanine .aminotransferase, aspartate
aminotransferase, # hepatocytic mitbses, total cytochrome P-45Q
~content, staining for isoforms CYP 2B .and CYP 3A, benzoxyresorufin
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[BROD], ethoxyresorufin [EROD], pentoxyresorufin [PROD] enzyme
activities, and hepatocyte proliferation, in addition to increasesg
in the incidence of liver enlargement, centrilcbular hypertrophy,
diffuse hypertrophy,. centrilobular/midzonal fine vacuolation] were
exhibited by Iprodione at 12000 ppm. An effect observed following
Iprcedione exposure that was not observed following any of the other
test material exposures was an increase in lauric acid-
hydroxylation. Although several of the effects observed in the
liver following Iprodione exposure are analogous to those cbserved.

following the .positive controls, especially Phenobarbital
- [centrilobular hypertrophy, liver weight, increased BROD, PROD, and
EROD activitieg, cell proliferation after 3 days], in several cases
the liver effect observed was most pronounced in the Iprodione mice
compared to the positive controls [centrilobular/midzonal €fine
vacuolation, increased number of mitoses, cell proliferdation at day
15} .

. This study demonstrates that Iprodione, at dose levels that are 5-°
and 15- fold greater than the LOEL for liver effects observed in
the mouse carcinogenicity study, induces - (1). liver cell

proliferation, (2) increased microsomal enzyme activities, (3) an
increase in total cytochrome P-450 content, and (4) centrilobular
hypertrophy. These observations most closely resemble the pattern
of liver effects observed following Phenobarbital exposure.

Hepatocytic hypertrophy -was observed at .the high-dose level of

Iprodione following both the 3- and 14-day exposure periods but
only following the 14- day exposure period at the low dose. Liver
cell proliferation was observed after both the 3-day and 14-day
exposure periods at both dose levels of Iprodione. Increased
cytochrome P-450 content and increased microsomal enzyme activities
were observed at both dose levels of Iprodione following the 14-day
exposure period, but neither analysis was performed following the
3-day exposure period. The dose level where liver tumors were
"obgerved in the mouse carcmnogen1c1ty study [604 mg/kg/day] is
comparable to the low dose used in the current study. The findings
in this study support the Registrant’s arguments that the liver .
tumors observed in the Iprodione mouse carcinogenicity study may be
secondary to liver toxicity. However, several pieces of data are
‘lacking. The current study does not address whether cytochrome P-.
450 content and the microsomal enzyme activities are increased
initially [after the 3-day exposure period]; therefore, one cannot
determine whether the cell proliferation and @ hepatocytic
hypertrophy observed after 3-days exposure to Iprodione is due to
a direct effect of Iprodione on the liver or the result of adaptive
processes. Additionally, the current study does not identify a NOEL

for the liver effects monitored over a l4-day expgosure period or .
address the question of whether these liver effects occur initially -

at the lower doses utilized in the mouse carcinogénicity study.

Another outstanding question is whether the liver effects
[hepatocytic hypertrophy, increased total cytochrome P-450 content,
increased microsomal activities,  cell proliferation] observed in
the current study persist throughout a long-term éxposure. It is to

3
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be noted. that Phenobarbital produces a short-term increase in
hepatocyte proliferation that is. not sustained [Jirtle, et al.
1991, Standeven and Goldsworthy, 1993]. In a paper on proliferation
and llver tumor development [CIIT Activities, vol. 15 (8), August,
1995], it is stated that the prollferatlve response seen after
acute exposure does not always reflect the prollferatlve response
observed after chronic exposure.

This study is classzfled Acceptable [non—guideliné}

MRID 44171903 Toxicity Testing of a Fungicide, Iprodione: Endocrlne
Toxicology Studies of Testes from Adult Male CD® Sprague Dawley
Rats Exposed to Iprodione In Vitro. ‘

The objectlve of this in vitro study [MRID 44171903) was to.
determine the effect of in_vitro Iprodione [99.7%] exposure on
basal testosterone secretion and stimulated release from testicular
sections in culture media {in vitro Endocrine Challenge Test (ECT)
using human, chorionic gonadotropin (hCG)]. The effects of prior in
vivo exposure of the male rats yia the diet [3000 ppm Iprodione for -
14 days)] was also evaluated. Testicular sections obtained from 12
male CD® Sprague-Dawley rats administered Iprodione via the diet.
for 14 days at dose levels of 0 ppm or 3000 ppm were incubated with
0, 1, 10, or 100 ug/ml Iprodlone for one hour. Half of these
testicular sections from-  each in wvitro treatment group were
challenged with human chorionic gonadotrophin and the other half of
the sections were monitored for basal testosterone secretion. Media
testosterone concentrations were monitored at hourly intexrvals for
3 hours after challenge.

There was a dose-related reduction in testosterone secretion from
‘testicular sections incubated in vitro with Iprodione, with and
without hCG stimulation. Prior exposure of the rats to Iprodione in
vivo for 14 days appeared to have little effect on the secretion of
testostercone, with and w1thout hCG stlmulatlon, "from testicular
sections incubated in vitro other than a slight ‘increase at t=0. At
sacrlflce following the 14- day exposure period to Iprodione in-
viw plasma LH concentrations were significantly increased
.compared toc the control and, although plasma testosterone was not
significantly affected, the levels were somewhat increased compared
to the control ([132% of control]l. The significant -increase in
plasma LHE at necropsy suggests. a possible stimulation of the
homeostatic mechanism. Under the conditions of ‘this 14-day study,
"Iprodione was shown to produce a ‘reduction  in testosterone
secretion: from testicular sections follow:.ng incubation in v;tro
with Iprodione.. Prior exposure of male .rats to Iprodione in vivo
via the diet for 14 days did not alter thé reduction in
testosterone secretion observed in their testicular sections
exposed to Iprodione in vitro. Although the ih vitro inhibition
appeared to be dose-related, it appears that a maximum response may
have occurred between the 10 and .100 pg/mlL dose levels. The data.
presented provide pieces to the "puzzle" but not a complete picture
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of what may be occurring in the’ testes/rat that ultlmately results
in téesticular tumors. Although it appears that the premise is that
Iprodione produces testosterone biosynthesis inhibition, resulting
ultimately in the increased incidence of Leydig cell tumors, there
are inconsistencies in the in vityro and in vivo data, and the in
vitro effects observed in the short-term studies to date have not
been demonstrated to occur in long term studies, nor is it clear
that the 1evels at which the in vitro effects were obgerved are
attained i g vivo.

Thig study is classified Acceptable [non- guldellne}

MRID 44171904 Toxicity Testing of a ‘Fungicide, Iprodlone Endocrlne
Toxicology Studies of Testes from Adult Male CD® Sprague- Dawley
Rats Exposed to Iprodione In Vivo.

'g§§§g1;25*§§3ﬁ33_ In an in vivo study [MRID 44171904] no changes
in teéticular' function, as assessed by measuring testosterone
levels in plasma and testicular homogenates from 15 male Sprague-

Dawley rats administered Iprodione [87.3%] wvia the diet at doses
levels of 0 ppm and 3000 ppm for 2, 7 or 14 days, were observed.
Decreased body weight [95% of control after 2 days, 90-91% of

" -contrcol after 7 days, and 87% of control after 14 days], body-

weight gain [negative gain after 2 days, 32% of control after 7
days, 44% of. control after 14 days]l, and food consumption were
observed following all exposure intervals. Organ-weight effects
included decreased absolute liver, kldney, epididymis, and total
accessory sex organs [TASQO]; increased "absolute and. relative
" adrenal; and decreased relatlve TASO. The objective of this study
was to assess the effects of in vivo Iprodione exposure on plasma
and testicular homogenate testosterone concentrations in the wmale
rat following. a human chorionic -gonadotrophin :[hCG] . Endocrine
Challenge Test (ECT). There were -no significant differences in
either peripheral plasma or testicular homogenate testosterone
levels observed in samples collected one hour after human chorionic
gonadotrophin [hCG] challenge. Under the conditions of this study,
" Iprodione did not produce alterations in testicular function _
following dietary exposure at 3000 ppm for up to 14 days. -

' THis study is classifled Acceptable [non-guidelinel .

ggNCLUgIOE These data, along with two previous mechanlstlc studles A
on Leydig cells, were presented to a "mini peer review" group on
April 1, 1997. The "mini peer review" group concluded that the data
available do not provide a definitive mode of action with respect
to the Leydig cell tumors, and there are inconsistencies between
the in vivo and in vitro data and organ weight data that have not
~ been fully addressed by the Registrant. Additionally, the effects
" observed in these short-term studies have not been assessed in
longer-term studies and therefore cannot be extrapolated to long-
term findings. - Although the Registrant contends that the
mechanistic research has determined that tumor formatlon is linked

5
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to a prolonged hormonal perturbation, prolonged perturbation has
not been demonstrated. A sustained cell replication/turnover in the
Leydig cells has not been demonstrated. TB -II notes that other
possible mechanisms for the Leydig cell tumors [other than the
elimination of androgen receptor antagonism] have not been
discussed or eliminated as factors; e.g.,: there has been no
discussion about a possible adrenal involvement or an estxogenic
component .

With respect to the 11ver tumors, Iprodione was shown to exhibit
similar effects as observed following Phenobarbital exposure.
Although the Registrant concludes that the large number of non-
genoctoxic chemicais that induce wmouse liver tumors strongly’
‘suggests that cell proliferation plays an important role in mouse
liver tumorigenesis; cell proliferation £following Iprodione
exposure has been demonstrated only after a 14-day exposure period. .
A definitive mode of action for Iprodione with respect to liver

tumorigenesis was not identified by  the Registrant. As the
Registrant 1is awdre, liver cell tumorigenesis is a widely
discussed/argued topic in the scientific community, and the Agency
at present has no set pollcy for regulating such chemlcals as -
threshold carcxnogens.

The Registrant has not demonstrated for either tumor type a clear
mode of action to- justify a change in the classification of
Iprodione with respect to carc1nogen1city The specific mechanism
-involved in the tumorigenesis in either the Leydig cell or the
liver has not been identified. As the Reglstrant is aware, both-
Leydig. cell tumors and: . liver carcinogenesis are topics widely
debated in the scientific community. The registrant should be
encouraged to meet with the Agency, not to argue their position,
but to discuss/identify gaps in the mechanism data for both tumor
types that need to be addressed before the Agency can determlne
‘whether a change in cla381f1catlon is Justlfied

cc: Vivian Prunier, CRM
Special Review Branch
SRRD (7508W) -
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[ZPRODIONE] MechanisticAStudy/Testoster¢ne

ecretlon Sltes of Action

/. /Z//
EPA Reviewer: Linda L. Taylor, Ph.D. y &z ¢ 5?’
Review Section II; Toxicology Branch II (7509 o ;

EPA Secondary Reviewer: K. Clark Swentzel _£4: €<% )7“¥/V,L/~‘ ’7974;7
Review Section II, Toxicology Branch II (7509C) . /

DATA‘EVALUATION RECORD

STUDY TYPE: Mechanistic Study [1solated Leydlg cells from immature porcine

} testes] ~ OPPTS/§ none
' DP_BARCODE: D232064 ’ - SUBMISSION CODE: $481268
PiC. CODE: 109801 ' ' TOX. CHEM. NO.: 4703

_‘§1;MAI§E_AL_LE§BLEZL Iprodlone [99. 7%); RP36112 [99. 2%], RP36115 [96 7%]

CHEMICAL: 3-(3,5- ~-dichlorophenyl) -N-isopropyl-2,4-dioxoimidazo~lidine-~1-
carboxamlde, {dichloro-3,5 phenyl)carbamoyl -1 hydant01n, 1-(3,5~
dichlorophenyl)biuret

§X§_QXM§ for Iprodlone RPA0S95207, RPA590611 RP26019

CITATION: Benahmed, M. (October 21, 1996) Effects of Iprodione and Its
Metabolltes RP 36112 and RP 36115 on Testostercne Secretion in
Cultured Leydig _Cells- Sites of Action. INSERM U 407,
Communication Cellulaire en Biologie de la Reproduction. B&t. 3B,
Centre Hospitalier Lyon-Sud, France. Report INSERM/U 407/96001,
[study dates not prov1ded] MRID 44171501. Unpublished. i

POﬂgOg' Rhone-Poulenc Agrochimie~Centre de Recherche- 355, rue
Dostolievski-. BP153-F-06903 SOPHIA ANTIPOLIS Cedex

EXECUTIVE SUMMARY: In an in vitro study (MRID 44171901] using immature
porcine cultured Leydig cells, Iprodione [99.7%] and two of its metabolites
[RP36112 (99.2%) and RP36115 (96.7%)] inhibited testosterone secretion when
Leydig cells were stimulated with (1) the gonadotropin. hCG, (2) with drugs
‘that enhance cAMP production [{a)’ cholera toxin, which stimulates Gs
protein; (b) forskolin, which stimulates adenylate cyclase catalytic unit,
and (3) with a cAMP analog [8-bromo-cRAMP]. Because there were no effects
observed on gonadotropin-stimulated cAMP production with Iprodione, it is
hypothesized that the inhibition of testosterone secretion by Iprodione is
downstream from cAMP production. At the next step in testosterone
‘biosynthesis, inhibition of testosterone secretion by Iprodione was not
observed when the substrate 22ROHCT was added to the culture medium, which
indicates that the -step that is inhibited is located between the cAMP
production . "and the movement/penetration of cholesterol into the
mitochondria. Since 22ROHCT is.a cholesterol substrate that passes through
the mitochondrial membrane without the need of an active transport system,
it is postulated by the Registrant that the sensitive site of inhibition of
testosterone synthesis by Iprodione [or RP 361151 is the
transport/availability of cholesterol substrate for the cholesterol side
chain cleavage enzyme. The RP 36112 metabolite appears to act downstream
from -the cholestercl step; i.e., at the level of steroidogenic enzyme 17

.
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[IPRODIQNE] Mechanistic ‘Study/Testosterone Secretion/Sites of Action

ohydroxylase/17, 20 lyase. This latter step is inhibited by Ketoconazole
also. Iprodione and its wmetabolites appear to modulate Leydig cell
. steroidogenesis by interfering at the level of cholesterol transport and/or
stero:.dogen:.c enzyme activity.

This nonguideline study is classified Acceptable.

COMPLIANCE: Signed and dated GLP and Data Confidentiality statements were
- provided. There was no Quality Assurance statement per se. The GLP
statement indicated that the mechanistic study was not conducted in
compliance with the Good Laboratory Practices Regulations, but the
Sponsor’s Quality Assurance Unit audited the raw data and final report. No
flagging statement was provided. .
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[IPRODIONE] Meéhanistic Study/Testosterone Secretion/Sites of Action

1. MATERIALS AND METHODS
'A.  MATERI

1. Tegt Material: (1) Iprodione, (2) RP36112
(metabolite); Description: white. powders; Batch #:

(metabolite),'(3)'RP36115
(1} TV301s5C, (2)

BES1526, (3) BESS129; Purity: (1) 99.7%, .(2) 99.2%_, {3) 96.7%;
Stability: information not provided; CAS #: (1) 36734-19-7.
" Strﬁcturgz (1) '
=
. . 1 0 0 CHg
N 3
.l 0

- Figure 1 Iprodione

(1) CuHLCLN,O,;

Formula:
Source: Rhone-Poulenc Secteur Agro/France

(2) and (3) are shown in Certificates of Analysis {pages 52 and 53 of
report, copies anpended to File Copy of DERI].

T 2. Vehicle: absolute ethanol or DMSO or DMF; Batch #: not provided.
Positive control: Ketoconazole [dissolved in absolute ethanoll]l; Batch
#: not provided; Sgurce: Biolwmol Laboratories distributed through TEBU

France. It uas stated that Ipredione and RP 36115 were readily dissolved in ethanol but RP 36112 required more
time to dissolve under sonication. All three compounds were said to be readily dissolved in DMSO and DMF. All three
solvents were tested on basal and hCG-stimulated testosterone secretion in cultured Leydig cells, and at
concentrations used in the culture medium 15/1000 v/vl, no significant effect on steraid hormone secretion was
reported [Table 11. .

e — —
' Table 1. Effects of Solvents on Testosterone Secretion [ng/i0° cells/3 hours]
Testosterane Secretion None _Ethanot DME DMSO.-
basal 0.26¢0.17 | 0.24:0.14 9.2610,22 0.2120.16
heG | 6.6420.80 | 6.84st.22 | 4.86:0.90 | s.21s0.m1 |-
data from page 13 of report .
3. Test animals: Species: immature porcine [isoclated Leydig cells from
testes], Strain: not provided; Ag_ 3 weeks o0ld; Souxrce: not prov1ded
B. Y. DESIGN and METHOD ,
1. In life dates - not provided. It was stated that all experlments were
performed within a week’s time. . : _
2. Preparation of u - Isolated Leydig cells were prepared

according to the methods described by Mather and Phillips [1984], as
modified by Benahmed, et al. [1987]. As described in the Methods’

.3
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[IPRODIONE] Mechanistic Study/Testosterone Secretion/sites of Action

section of the report, decapsulated testes were minced, washed twice
in DME-F12 medium, and after collagenase dissociation, the cells were
washed by centrifugation [200 x g for 10 minutesl]l. The pellets were
resuspended and submitted to two successive sedimentations of 5 and 15
minutes. The crude interstitial cells were recovered £rom the
supernatants, and Leydig cells were prepared from this fraction by
Percoll density gradient centrifugation. Leydig cells were recovered
from this gradient and characterized by their ability to bind LH/hCG
and to produce testosterone in response to this hormone. The report
stated that the percentage of Leydig cells in this final preparation
[as established by staining for 38- -hydroxysteroid dehydrogenase
act1v1ty] was always greater than 90%.

Leydlg cells were plated in 24-multiwell plates and cultured at 32°¢ C
in a humidified atmosphere of 5% CO,-95% air [Heraeus incubator] in
DME-F12 medium containing sodium bicarbonate, HEPES, and gentamicin.
This medium was supplemented with insulin, transferrin, -and vitamin E.
It was stated that differentiated [sterocidogenic] act1v1ty'of cultured

porcine Leydig cells had been shown previocusly to remain stable for at

- least. one week.

After seeding, the wmedium was changed from each culture every day for
the first 2 days. Ipred*on ; RP3£112, or RP3I6115.were then [apparently
after béing dissolved in one of the vehicles and] added to fresh
culture medlum and incubated w1th cultured Leydig cells for 72 hours.

Leydig Ce Tes ost rone Secretion - Leydig cells were incubated for

72 hours with Iprodione, RP 36112, RP 36115, and Ketoconazole [10

pg/mL],” and the cells were then stimulated for 3 hours with hCG [3

ng/mL], or cholera toxin [5 ug/mL], or forskolin [5 x 10°Ml, or 8-

bromo-cAMP {1 mM]. Iprodione and Ketoconazole were disgsolved in’
ethanol, and RP 36112 and RP 36115 were dissolved in DMSO.

Testosterone secretion was measured in the culture medium.

Leydig cells were incubated in the absence [contrpl] or presence of
Iprodione, RP 36112, RP 36115, and Ketoconazole (10 pg/mL] £for 72
hours. The cells were then incubated for 3 hours with hCG [3 ng/mL],
or the substrates 22-R hydroxycholesterol [22ROHCT; 5 ug/mL]

" pregnenolone [P5; 500 ng/mL}, 17 ohydroxypregnenolone [170HP5;500

ng/mL], dehydroepiandrosterone [DHEA; 500 ng/mLl, and a4
androstenedione [a4Dione; 500 ng/mL]. Iprodione and Ketoconazole were
dissolved in ethanol, and RP 36112 and RP 36115 were tested dissolved
in either ethanol, DMSO, or DMF. Testosterone secretion was measured
in the culture medium. .

Leydig, cells from each control and treatment group were cultured in 3
separate wells. Using three samples of different volumes [50, 100, and
200 puL], - testosterone concentration. in each well was determined by -

‘specific Radioimmunoassay [RIA] in triplicate. Testosterone

concentration [ng/mL] in each well was then calculated from the
concentrations of these 3 samples, and the results were expressed as

AN
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{IPRODIONE] Mechanistic Study/Testosterone Secretlon/81tes of Action

IT.

the mean of testosterone concentrations from the 3 dlfferent wells of
each control and treatment group.

~
testosterone control values: testosterone concentratvons in untreated cultures that
have been chalienged by an hCG stimulation.

testosterone basal values: testosterone concentrations in untreated or treated ’
tultures that fhave not been challenged by an hCG stimulation s

¢-AMP Production - Leydig cells were cultured in the abgence [controll
or presence of Iprodione {10 ug/mL] for 72 hours. The cells were then
stimulated for 30 minutes with 1ncrea51ng concentrations of hCG {0.01-
3 ng/mL], and cAMP was measured in Leydig cell culture medium.

Leydig cells from each control and treatment group were cultured in 3
separate wells. Following 30 minutes of stimulation with the

.gonadotrophin, the culture medium was collected in order to evaluate

the extracellular cAMP levels, which refléct the production of the
nucleotide considered as the intracellular second messenger of LH/hCG.
The CcAMP concentration in each well was determined by ‘specific
Radioimmuncassay . [RIAl, in duplicate [100 puL]l, and the <cAMP
concentration [pmol/mL] in each well was then calculated from the
concentrations of these 2 samples. The results are expressed as the
mean of cAMP concentrations from the 3 different wells of each control
and treatment group. .

EX N OF FI

Softwares - Excel [veérsion 3.0] was used to input individual results
and to calculate concentrations and standard deviations [SD]. Cricket
Graph [version 1.3.2] was used to convert x-axis 1n log scale and to
include S8D.

algulgtlgng with Excel - The results tables contaln 9 or 10 columns,
and the calculations are made for

cotumn 4 = cotumn 3/colum 2 ([respective volume] in pg/mL

column 5 = mean of the 3x3=% values of each test columh 4 in pg/mL
colum & = standard deviation of column 5 in pg/mL

column 8 = dilution factor [concerns only data in .Appendix 13351

colum 9 = column S5/colum 7 in ng testosterone/10° cells

colum 10 = standard deviation of colum 8 in ng testostercnes10° cells

RESULTS -
fe lprodi 2, R 611 r Ketoconazole on hCG
bromo-c forskolin nd ‘cholera toxin-sti egtosteron

. secretion: Leydig cell testosterone production stimulated with (1)

gonadotropin [hCG], (2) substances that elevate .cAMP production
[cholera toxin and forskolin], and (3) a cAMP analog [8-bromo-cAMP]
was inhibited by Iprodione, RP 36112, RP 36115, and Ketoconazole -
[Table 2]. Ketoconazole displayed the greatest inhibition in each
case, and Iprodione displayed the smallest.

\
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{IPRODIONE] Mechanistic Study/Testosterone Secretion/Sites of Action

- Table 2. 'xnhibition of Testosterone Secretion ing/s10° cells]
Compound ‘ hca ] Cholera Toxin ' Forskolin 8-Bromo-cAMP
control 6§.6512.32 3.5320.72 | 3.23:0.83 6.03¢1 .70
"lprodione 2.6320.66 14030 1.09£0.33 [31] 0.99:0.20 [31] ' 'i.7710.70 (443
control 7.39:8 . 3.58+1.04 3.1520.81 - 3.53:1.56
Ketoconazole 0.0720.14 (<11 0.04:0.08 [1.11 0.02:0.07 [<1].{° g 01
control 5.16£1.79 2.69:0.85 2,29:0.47 A 3.75£1.69
. RP 36112 0.0720;13 £1.41 0.06+0.10 [1.5] 0.02:0.04 [<1) ] 0.0620.12 [1.61
control 6.0112.63 3.0710.75 2.40£0.56 2.83:1.30
f&P 36115 8.48:01.35 [ £:3] 0.33£0.20 [11] 0.06+0.08 (2.5] 0.6620.31; 231

- data from Table 2 [page 181 of the report and Appendix I, pages 26-30; ¢ [X of control

ects of Iprodi ; tim _ P prod Iprodione:-
was not shown to have an effect on cAMP production in cultured Leydig
cells [Table 3]. The data were presented in Figure 3 of the report
[copy appended to File Copy of DER]. -

Table 3. Effects on hCG-Stimulated cAMP Production
Group mean of cAMP from 3 cells | cAMP concentration pmol/10°cells
basal © 0.23£0.06 0.75:0.19
. Iprodione 0.2040.00. 0.6540.00°
" hCG 0.01 ng 0.23:0.06 0.75:0.19
Iprodione = hCG 0.01 ng 0.3080.00 -0.97£0.00
__he6 0.03 ng. 0.4020.00 1.2940.00
Iprodione + hCG 0.03 ng 0.30:0.00 0.9720.00
hCs 0.1 g 1.3320.12 4.3020.37
Iprodione + hCG 0.1 ng 0.9080.4 - 2.90:1.61
" heG 0.3 ng A 5,5311.03 17.85:3.31
Iprodione + hCG 0.3 ng 4.60+1.87 14.8426.04
hee 1 ng 10.1021.55 32.5825.01
Iprodione + he 1 rg _11.6721.00 37.6313.23
hCG 3 ng 15.17:1.86 48.9215.99 .
lprodione + 3 ng 16.40+7.85 52.904£25.32
basal 0.27:0.06 0.86:0.19
Iprodione - 0.2510.07 - 0.81:0.23 . d
data from Appendix 11, page 32 V !
6

\2-



HED Records Center Series 361 Science Reviews - File R035294 - Page 14 of 65

[IPRODIONE] Mechanistic Study/Testosterone Secretion/Sites of Action

C.

Effects of 1Iprodione, RP 36112, RP 36115, and Ketoconazole on
Testogterone Secretion in Levdig Cells Incubated With Different
Substrates: ThHe inhibitory effect of Iprodione on testosterone
secretion was not observed [Table 4] when Leydig cells were incubated
with 22-R hydroxycholesterol '[22ROHCT], known to be a cholesterol
substrate, which passes readily  through the witochondrial membranes
without requiring active transport. This result supports an hypothesis
that Iprodione reduces hormone-stimulated testosterone formation in
Leydig cells by preventing the active transport of cholesterol
substrate to the mitochondria where it is converted to pregnenolone.
Additionally, the inhibitory effect of Iprodione on testosterone
secretion was also not obszerved in Leydig cells incubated with other
steroid substrates. Although the author contends that RP 36115 ghows
a similar site of action to that of Iprodione, TB II notes that when
DMF was the vehicle, inhibition was observed with 22ROHCT and 170HPS.

With respect to RP 36112, inhibition was evident with 22ROHCT, PS5, and’ ‘

170HP5 as substrates with all 3 solvents and when DHEA was the
substrate and DMF and DMSO were solvents. The author states that these
results suggest that this metabolite inhibits testosterone formation

" by inhibiting the'steroidogenic enzyme 17 ahydroxylase/17, 20 lyase,

although because of solubility problems, the data for RP 36112 should.
be viewed with caution as to the exact site(s) of inhibition of
testosterone formation. Ketoconazole, used as a positive control,
exhibited its well <characterized inhibitory -action on 17
aghydroxylase/17, 20 lyase [Feldman, D. (1986) .Endocrine Reviews 7,
409-420]. - ’ ' ‘

\ Table 4. E%fects on Testosterone Secretion in Leydig Cells Incubated With Differsnt Substrates
Compound/Substrate hCG 22ROHCT P5 170HPS DHEA »4 Dione
' Contol 7.5721.86 70:36 73123 110551 132441 271199
Iprodione 2.26:1,06 301} 108123 87:18 14058 167280 3142164
" Control 10.47¢7.61 | 68s2 5057 - 1729 137250 4704252
Ketoconazote 0.43:0.41 143 | 24210 (351 27412 1541 47E12 40) 199+98 341118 1731
Control - 9.9915.56 489 51310 | 1113 137469 397192
RP 36112 EtOH 1.5520.36 1161 | 30s5 1631 234 145 84215 1761 132431 388+131
Controt 14.1047.38 66112 85¢37 199156 174386 4721226
RP 36112 DMSO 0.56:0.18 (41 | 30:10 (45 18:7 [211 88£19 (441 164221 181 5654293
Controt 19.73:12.80 139126 12417 - 2TBTT " 258101 5362185
RP 36112 DMF 2.65:0.81_113) | 51:7 (371 3447 (301 203£26 -[73] 173227 1671 635:210
Controt 13.346.24 216 - | smars 112848 11835 5011336
RP 36115 EtOH ° 1.60£0.56 [4] 89:25 83125 96:21 (861 | 108:34 5164149
Contral 21.068.76 | etz | 103233 237466 276+106 4972145
RP 36115 DHSO 3.4121.34 [16] 152423 122:25 2243165 . 2581154 5301241
' Control 19.8415.82 75133 63:18 223549 | 180845 5284168
RP 36115 DNF 1.28:0.46 (61 448 (59 7322 130:40 58] 195263 720+248

data from page 21 of the report and Appendix 111, pages 34-49; J [% of control valueJ; 22-R bydroxyd'uot'esterol EZZROHET];

pregnenolone [P5]; 17 ahydroxypregnenolone [170HPS]; dehydroepiandrosterone [DHEAI; a4 androstenedione [atDicne}

&



HED Records Center Series 361 Science Reviews - File R035294 - Page 15 of €5

[IPRObIONE] Mechanistic Study/Testosterone Secretion/Sites of Action
_III. DISCUSSION

A, The objective of this study was to identify the possible sites of
' inhibition of Iprodione and Metabolites RP 36112 and RP 36115 on-
LH/hCG-stimulated -testosterone formation by evaluating several
parameters telated to the different biochemical steps involved. in
LE/hCG action on steroid hormone formation.

The parameters evaluated in this in vitro model using porcine cultured
Leydig cells were (1) testosterone production after LH/hCG, 8-bromo-
cAMP, forskolin, and cholera toxin stimulation; (2) cAMP production,
(3) testosterone production in Leydig cells incubated with 22-R
hydroxycholesterol, a cholesterol substrate derivative that passes
- readily through cell membranes and does not requlre active transpart
to be available for the P-450ssc enzyme in the inner mitochondria
membrane; and (4) steroidogenic enzymes 1nvolved in testosterone
~. . formation by using different steroid substrates [P5, 170HPS, DHEA, a4
dione. Iprodione and 2 of its metabolites inhibited testosterone
secretion when Leydig cells were stimulated with (1) the gonadotropin
- hCG, (2) with drugs that enhance cAMP production {[(a) cholera toxin,
which stimulates Gs: protein; (b) forskolin, which stimulates adenylate
cyclase catalytic unit, and (3) with a ¢AMP analog [8-bromo-cAME].
‘Because there were no effects ocbserved on gonadotropin-stimulated CAMP .
production with Iprodione, it is stated that the inhibition of
testosterone secretion by Iprodione would appear to be downstream from
cAMP production. At the next step in testosterone biosynthesis,
inhibition of testosterone secretion by Iprodione was not observed
when the substrate 22ROHCT was added to the culture medium, which
indicates that the step that is inhibited is located betweeri the cAMP
production and the movement/penetration of- cholesterol into the -
mitochondria. Since 22ROHCT is a cholesterol substrate that passes
through the mitochondrial membrane without the need of an active
transport system, it is postulated by the Registrant that the
sensitive site of inhibition of testosterone synthesis by Iprodione -
{or RP'36115] is the transport/availability ©f cholesterol substrate
for the cholesterol side chain cleavage enzyme. The RP 36112
metabolite appears to act downstream from the cholesterol step; i.e.,
at the level of stero:l.dogenz.c enzyme 17 ahydroxylase/17, 20 lyase.
This latter step is inhibited by Ketoconazole alsgo. It is concluded by
the Registrant that Iprodione and its metabolites appear to modulate
.Leydig cell steroidogenesis by interfering at the level of cholesterol
transport and/or sterocidogenic enzyme activity [Figure 4 of report; copy appended
“to File Copy of DER] . TB II notes that there is no discussgion regarding the
possibility that a decrease in cholesterol resulting from an
inhibition of protein kinase A might be a means by which Iprodione
and/or its metabolites modulate Leydig cell steroidogenesis.

B. §tu§z gef;c;englgg None that would affect 1nterpretatlon of the study.
The write-up of the report was hard to follow. For example, a
description of what was done in each éxperiment was in the Results
section of the report instead of in the Methods section. Additionally,
some of the details of the methods were listed only in the legend of
the table of results. The cholesterol desmolase P-450 side chain
cleavage is referred to as P-450ssc on pages 9, 10, and 12 and as P-
450scc on pages .10, 11, and 23. : B

W\
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_DATA EVALUATION REPORT

STUDY TYPE: 14-Day Oral - Mouse : [Snone, suppl. study; OECD ndne]
DP_BARCQDE: D232064 - . . . Submission: S$481268
CASWELL NUMBER: 470A ~ . o PC_Code: 109801

MRID NUMBER: 44171902
 TEST MATERIAL: Iprodione [97.1%]

QHEMfCAL NAME:; 3-(3,5- dlchlorophenyl) N lsoproPyl ~2,4- d10x01m1dazo-
: lldlne 1- carboxamlde

SYNONYMS : Iprodlone, Glycophenep Promldlone, RP 26019

CITATION: Bigot, D.  (1996). Iprodione Exploratory 14~ Day Toxicity

. ' Study in the Mouge by Dietary Administration. Rhone-
Poulenc Agrochimie/France. SA 95131.  October 21, 1996.
MRID 44171902. Uhpubllshed i ,

SPONSOR Rhone- Poulenc Agrochlmla

EXECUTIVE - SUMMARY In this 3- day and 14 -day oral- exposure sgudy [MRID #
44171902], groups of CD1 male mice {ls/dose/group/chemlcal 7 weeks old
‘on arrival]l were administered (1) IPRODIONE via the diet at dose levels
" of 4000 ppm [696 mg/kg/day] or 12000 ppm {2138 mg/kg/dayl; (2)
. KETOCONAZOLE via the diet at a dose of 2000 ppm {341 mg/kg/day];-(3)
'PHENOBARBITAL via gavage at a dose level of 75 mg/kg/day; and (4)
CYPROTERONE ACETATE via gavage at a dose level of 40 mg/kg/day. The
control for the dietary studies was basal diet, and 0.5% methylcellulose
was the control of the gavage studies. The objectlve of the study was to
examine the potential liver effects of Iprodione. in mice. and to compare
these effects with those produced by .well characterized Iiver enzyme
inducers and/or rodent liver carcinogens. Ketoconazole was selected as a
. positive control for_lts potential to inhibit testosterone secretion;
Phenobarbital and Cyproterone acetate were selected for their pétential
to .induce early liver changes and subsequent. Iiver tumor formation in
rodents. All of the liver effects produced by Ketoconazole, Phenobarbital,

and/or Cyproterone acetate [increases in liver weight, alanine
aminotransferase, aspartate amlnotransferase,4#hepatocyt1c1n1toses total
cytochrome P-450 content, staining for isoforms CYP 2B and CYP 3A,

benzoxyresorufin [BROD], ethdxyresqrufin [EROD]} , pentoxyresorufin [PROD]
enzyme activities, and hepatocyte proliferation, in addition to increases
in the incidence of liver enlargement, centrilobular hypertrophy, diffuse
hypertrophy, centrilobular/midzonal fine wvacuclation] were exhibited by
Iprodione at 12000 ppm. An effect observed following Iprodione exposure
that was not observed following any of the other test material exposures
was an increase in lauric acid hydroxylation. Although several of the
effects observed in the liver following Iprodione exposure are analogous
to those observed fqollowing "the positive controls, especially

AN\
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Phenobarbltal [centrilobular hypertrophy, liver welght, increased BROD,
PROD, and EROD activities, cell proliferation after 3 daysl, in several
cases the liver effect observed was most pronounced in the Iprodione mice
compared - to the positive controls [centrilobular/midzonal £ine
vacuolation, increased number of mitoses, cell proliferation at day 15].

This study demonstrateés that Iprodione, at dose levels that are 5~ and 15-

“fold greater than the LOEL for 1liver effects observed in the mouse
carcinogenicity study, induces (1) liver cell proliferation, (2) increased
microsomal enzyme activities, (3) an increase in total cytochrome P-450
content, and (4) centrilobular  hypertrophy. These obsgervations most
‘closely resemble the pattern of liver effects observed following
Phenobarbital exposure. Hepatocytic hypertrophy was cbserved at the .high-
dose level of Iprodione following both the 3- and 14-day exposure periods
but only following the 14-day exposure period at the low dose. Liver cell
proliferation was observed after  both the 3-day and 14-day exposure
periods at both dose levels of Iprodione. Increased cytochrome P-450
content and increased microsomal enzyme activities were observed at both
- dose levels of Iprodione following the 14-day exposure period, but neither
-analysis was performed following the 3-day exposure period. The dose level
" where liver tumors were observed in the mouse carcinogenicity. study [604
‘ mg/kg/day] is comparable to the low dose used in the current study. The
findings in this study support the Registrant’s arguments that the liver
tumors observed in the Iprodione mouse carcinogenic:.ty ‘gtudy may be
secondary to liver toxicity. However, several pieces of data are lacking.
- The current study does not address whether cytochrome P-450 content and .
the microsomal enzyme activities are increased initially [after the 3-day
exposure period]; therefore, one cannot determine whether the cell.
proliferation and hepatocytic hypertrophy observed after 3-days exposure
to Iprodione is due to a direct effect of Iprodione on the liver or the
result of adaptive processes. Additionally, the current study does not
identify a NOEL for the liver effects monitored over a 14-day exposure
period or address the question of whether these liver é&ffects occur
initially at the lower doses utilized in the mouse carcinogenicity study.
Another outstanding question is whether the liver effects [hepatocytic °
hypertrophy, increaged total cytochrome P-450 content, - increased:
microsomal activities, cell proliferation] observed in the ‘current study
persist throughout a 1ong ~term exposure. 7( —

This study is class:.f:.ed Acceptable [non~guide11ne]

W: Signed and dated Quality Assurance, GLP Complz.ance, and Data

Confidentiality statements were prov:.ded No Flagging statement was
submitted.
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I. ~ MATERTALS AND METHODS '
- A. MATERIALS
1.(a) Test Mate ;g, 1: Iprodlone A ‘
Chemic¢al name: 3~ (3,5-dichlorophenyl) N-—J.sopropyl -2,4-dioxoimidazo-

lidine-1-carboxamide
:» white granular powder '

-Description:

Batch #: 9426801

Purity: 97.1%

: _;g_b;;}._;;g: stable iAppend:Lx N, Table A2, page 455]
CAS #: 36734-19-7

_;_,gzg_gl_igxmnlg CanClﬁ%Os

[Structure}

o o £,

TR

Cl _ . g

Figure 1 Iprodione

Formula: CanClstov '
Sourge: Rhone-Poulenc Secteur Agro [I..yon, France]

(b) Test Material: Ketoconazole
Chemical name:

Descripticn: off-white Solld

Batch #: P1446

Purity: 98%

Stability: stable [Append:.x N, Table A4, page 4561
CAS #:

Structural formula: CagHpsC1N,04

(c) '. Test Material: Phenobarbital sod:l.um salt

Chemical name:

Description: white powder
Batch 4: Lot # 122H0143
Purity: 99%

&gg;;;_m no data provided

{d) . Lg_t;__!gg__gml Cyproterone acetate

Chemical name:

Degcription: white powder

Batch #: Lot # 054H0362

Purity: 99.5%

§t§b;1 ity: stable {Appendlx N, page 453]

2. l_k_u;_;g Certified Rodent Pellet Diet for - Iprodlone/Ketoconazole _
Vehicle: 0.5% methylcellulose for Phenobarbital/Cyproterone Acetate
3.  Tegt animals: Specieg: mouse -
§£_§;n CD1 [males] : ' ' N




-
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Age on ar;:.v,a_tl 7. weeks old

Weight: 31.4~39.5 grams on day of treatment

Source: Charles River France, St. Albin-les-Elbeuf, France
Housing: individual cages

. Diet: Certified Rodent Pellet Diet A04C P1 [Us:.ne ar Allmentatlon

Rationnelle, Villemoisson- sur- Orge/France; g_gg;g_ﬁ not prov:Lded,

ad 1911:1;31
Water: filtered and softened municipal water ad ;ib_lm
gvi;onmeggal conditions: standard laboratory conditions

Accljmation period: 13 days.
;. n-Life Dates - initiated: 4/11/95; terminated: 7/?7/95‘.
&WL Fifteen male rats/Qroup were administered the

. test material [control dlet, Iprodione (4000 ppm or 12000 ppm), or

Ketoconazole (2000 ppm)] ,.via the diet or by gavage [vehicle (0.5%
methylcellulose), Phenobarbital (75 wmg/kg/day;. dose volume of 5
mL/kg/day) or Cyproterone (40 wmg/kg/day; dose volume of 5
mL/kg/day)] for 14 days. A satellii;e.subgroup of 15 male mice was
added to each group, and these mice were sacrificed after 3 days of
treatment. to assess. hepatic. cellular proliferation and liver
histopathology. Four days before study initiation, an automatic
procedure was used to select mice from the middle of the weight
range of available mice. Each mouse was assigned an identification -
number within groups using @ randomization procedure .that "ensured
a similar body-weight distribution among group for each sex." TB II
notes that only males were used in’ thlS study. : :

Dose preparation and analysis: Iprodlone and Ketoconazole were dry-
mixed into the diet [no other details were provided in the Methods’ section of the report; in

Appendix B (Analytical Report), it states that analysis was performed ta assess hosogeneity, stability, and
concentration of Iprodione and Ketoconazole in ground diet. The feed provided the rats was stated to be a peliet

diet] . Both diets were prepared orice. The mixed diets were stored at
=~-18°C when not in use. Homogeneity of Iprodione and Ketoconazole
in the diet was verified prior to study start and during the study
at all concentrations. The stability of each in the diet was
demonstrated in a pre-study [SA 95131-A0, Appendix N]. Samples of
Iprodione [4000 ppm and 12000 ppm] and Ketoconazole .[2000 ppnl were
kept frozen for 10 and 43 days, thawed, placed in the animal room

" for one week, and then analyzed. Daily, appropriate amounts of

Phenobarbital and Cyproterone Acetate were suspended in 0.5%
methylcellulose in distilled water. No analyses were performed on

these latter 2 test materials. [iprodione dose levels were chosen based on the dose levels
used in previous subchronic [rat: 1000, 2000, 3000, and 5000 ppul and oncogenicity fold mouse study: 200, 500,
1250 ppm; newmouse study: 160, 800, 4000 ppm, new rat: 150. 300, 1500 ppn, old rat: 125, 250, 1000 pped studies.

Results of analyses indicate that ‘the homogeneity and concentratlons .
attained were in the acceptable ranges for both test materials in
rodent chow [Tebles A1-A4, Appendix N, pages 454-456 of the report] . Concentrations

" attained were within an acceptable range for both test materlals

also [Tables 51 and B2, Appendix N, pages 459 and 460 of the report] .
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4.

4.

. Statistics: body weight, body—weight change, food consumption, liver
weight, clinical biochemistry data, hepatic microsomal enzyme
activities, P-450 content: Iprodione vs control Bartlett’s test for
homogeneity of var:.ances, if homogeneous, group means compared using
the analysis of variances [ANOVA] followed by Dunnett’s test. If
heterogeneous variances, group means compared using non-parametric
Kruskall-Wallis analysis of variance by rank; if significant, the
mean of each Iprodione group was compared to the mean of the contrel
us:.ng Mann-Whitney- test. XKetocon v ontro diet

P rbital vs T av oter nt

EF’ test performed to test for homogeneity of variances; if
homogeneous, Student’s t-test was performed for comparison of means;

. if heterogeneous, a modified t tést was computed. c¢ell proliferation

using PCNA evaluated at days 4 and 15: Iprodione vs control group
means compared using non-parametric. Kruskal-Wallis -analysis of
variance by ranks; if significant, the means were compared using
Mann-Whitney test.
MM&W&MM means compared :
using Mann~Wh1tney., Statistical analysis was performed using SAS
programs. : . :

METHODS . A
WM@W All mice were observed for

mortality, moribundity, and signs of toxicity twice a day [once on
weekends], and the cages and cage trays were :Lnspected for blocd and
loose feces. .

Body weight and food consumption: Each mouse was. we:.ghed once during
acclimation, on the first day of dosing,. weekly thereafter, and at
sacrifice. Food consumption was recorded weekly by calculat:f.ng the
difference bétween the amount of food given and that remaining at
the end of the food consumptlon period. On day 4, food consumptzon

- . was evaluated for the mice in- the satells.te groups.

Tegt material intake: The amount of Iprodlone and Ketoconazole :

: 1ngested was calculated. ‘

Clinical pathology: Blood samplea were collected from all surv:.vmg
mice on day 15 [all groups] via puncture of the retro-orbital venous
plexus [anesthetized via ether inhalation([not fasted)]. The CHECKED
(X) parameters were evaluated. No hematology parameters were
monitored.
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Bloo mist
Electrotytes: Other:
Calcium X} Albunin
Chioride . Blood creatinine
Magnesium . |%{ Blood urea nitrogen
Phosphorous ) . X| Cholesterol
Potassium "} Globulin
Sodium ) Glucose
Iron . Phosphol ipids
Enzymes . X! Total bilirubin
%] Alkaline phosphatase (ALK) X} Total Protein (TP}
Cholinesterass (ChE) Triglycerides
Creatine kinage (CK) . A/G ratio
Lactate dehydrogenase (LAD) Trijodothyronine (T3
%] Serum alanine aminotransferase Thyroxine (14)
%) Serum aspartate aminotransferase .
Ganma glutamyl transferase (GGT)
Glutamate dehydrogensse {GLDH)
Ornithine carbamyltransferase (OCT)
Electrophoretic protein fractions

5.
6.
7.

Urinalysis: No urine samples were collected. A
Ophthalmoscopy: Eye examinations were not performed.

Gross_Pathology: The satellite mice were sacrificed [not fasted] on .

day 4, and all survivors from the main study were sacrificed [not
fasted] on day 15 under deep anesthesia . [pentobarbital; i.p.-
injection (50-60 mg/kg)]l. All mice were subjected to a complete

-post-mortem examination of all major organs, tissues, and body

cavities, and all abnormalities were recorded. Only the liver was

- weighed. With the exception of the testes and-epididymes, which
" were preserved in Davidson’s flxatlve, all tlssues were fixed in 10%

buffered formalln.

g&g;ggg;hg;ggz In the satelllte mice, only the liver and duodenum
were preserved for histological and immunohistochemical assessment.
The liver, testes, epididymes, seminal vesicles, prostate, duodenun,
and adrenals were preserved from the main study mice. Histological
examination was performed on hematoxylin and eosin stalned llver
sections from the control and treated groups.

Egpg;gggzigigz;zgggigg: At the day 15 necropsy only, the remalnlng
portions of the liver from all surviving mice were pooled into 3
groups within each group for microsomal preparations. Cytochrome P-
450 speclflc ‘isoenzyme content and enzymatic activities were
assesged using a two-step methodology: (1) Western blotting for
qualitative investigation and (2) enzymology for gquantitative
determination of P-450 activities. There was no explanation as to
why these analyses were not performad following the 3-day exposure

period. . ! :
M@W Total cytochrome‘ P-450 content in

microsomal preparations was determined by spectrophotometry using
a reduced CO differential spectrum between 400 nm and 500 nmm. Two
determlnatlons were performed for each mxcrosomal preparatlon..

wmwmwﬁg The potential changes

- of cytochrome. P-450 isoenzymes were examined by western blotting

61
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after electrophoresis of microsomal preparatlons [from page 21 of report] .
The different antibodies used were respectively specific of the
following rat isoenzymes: CYP 1Al, CYP 2B1/2, CYP 2EI, CYP 3A.

To run microsomal preparations from all of the groups on the same
gel, it was necessary to pool the 5 microsomal preparations of each
group and to load the same amount of proteins of each of these
pooled preparations onto the polyacrylamide gel. Then it was .
possible to compare directly the different immunostained bands
obtained on the blot, as the staining procedure was rigorously
identical for each sample. On each electrophoresis, protein
molecular weight standards "~ and well -characterized reference
compound-induced rat microsomes were run along samples to be
examined. Following the electrophoretic separation and transfer to
membrane, the blots were immunostained with an antibody raised
against a specific rat P 450 iscenzyme listed above,.a bictinylated
secondary antibody and a streptavidin horseradish peroxidase
conjugate. The detection was performed using ECL detection reagents
[Amersham] utilizing the bound horseradish peroxidase to catalyze

the oxidation of luminol. Following oxidation, the luminol was in

an excited state, which decayed to the ground state via a light-

" emitting pathway. This light was captured on radiographic f£ilm.

Table 1. Cytochromes P-450 [soenzymes,
Family __Enzymatic Activity »
cYp A1 & 12 | £ROD B-naphtof Lavone
CYP 28 PROD . phenobarbi tal
’ (BROD) steroids
cYp 26 isoniazid
CYP 3A . PROD .. .steroids
¢BROD) - phenobarbital
CtP A LAURIC ACID peroxisome f
H?DROXYLATIOH prcl iferators i
N o - SRS S R

EROD tethoxyraséruffn O-Mhytutionl. A _
BROD {benzoxyresorufin 0-debenzylationl; ’
PROD Ipmtoxyresarufln 0~depontylatmu, from page 22 of report

- B-450 Enzymatic Activitieg: Specific cytochrome P-450 en2yitiat1c

activities were evaluated by spectrofluorimetry -using (1)
benzoxyresorufin, (2) ethoxyresorufin, and (3) pentoxyresorufin, and
by HPLC with fluorimetric detection following ‘derivatization by 4-

{bromomethyl) -7-methoxycoumarin of 12 —hydroxy-laurlc acid {lauric -
"acid used as substrate). Ethoxyresorufin is a highly selective

substrate for the isoform 1A; the isoform 2B induces preferentially
the O-dealkylation of pentox‘yresorufin ; and the benzoxyresorufin O-

‘debenzylation is mainly induced by the isoform 3A. Cytochrome P-450

dependent dealkylation of resorufin derivatives was followed over
a period of 1, 5, or 7 minutes at 37°C according to the type of
substrate. Three determlnations were performed for each m:.crosomal
preparation. . :

The hydroxylation of laurJ.c acid by the isoform 4A was followed over

a period of 10 minutes at 37°C. 12-Hydroxylauric acid was quantified
in the 1ncubatlo;1 mixtures using the method N° ANL/046-94E.

NS
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I1I.

Rat llver microsomes induced by well characterlzed reference
compounds - f-naphtoflavone, phenobarbital,: pregnenolone ' .1l6a-
carbonltrlle, and clofibric acid were measured at the same time as
the study samples to have positive controls for each assay.

Liver Cell Proliferation: An mununohlstochemlcal stalnlng was used
to detect the proliferating cell nuclear antigen [PCNA] in order to
asgess liver cell proliferation. A monoclonal antibody raised -
against PCNA was applied to formalin fixed paraffin-embedded,
deparaffinized liver - sections. The immunological reaction was
amplified by a secondary antibody biothynile. After submitting the
liver sections to a complex streptav:Ldlne peroxylase, the reaction
wags yevealed us:mg a chromogen, amino-ethyl-carbazol [AEC].
Mlcroscoplc examination was performed at a magnification of 40,
using an eye-piece reticule of 1 square. millimeter of surface
divided into 100 squares. Five centrilobular and five periportal
areas were randomly selected for assessment. All the liver PCNA-
positive hepatocytes present in 10 reticular surfaces were counted
and classified according to their staining characteristics, and the
mean group values were calculated. Cell cycling assessment was
performed on all but 4 mice. [frem page 23 of report])

RESULTS

§_QLMW ‘There was one .death, which
occurred in the 12000 ppm Iprodione group. This mouse was found dead
on day 7. On days 4 and 7 this mouse was cold to touch, displayed
tremors, reduced motor activity, prostration, palpebral ptos:.s, and
general pallor. At necropsy, dark red fluid was reported in the
small intestine, and moderate centrilobular hypertrophy and moderate
centrilobular hydropic degeneration were observed in the liver.
There were no other treatment related signs reported for any of the
groups :

in: IPRODIONE Both treated -groups

dlsplayed body weights that were comparable to the control values

on days 1 and 14, but the 12000 ppm group displayed a significant
decrease [91% of control wvalue]l from the control value on day 8.
[Table 2] . A .negative body-weight gain {Table 3) was observed in the

12000 ppm mice during the first week of dosing, but both Iprodione

groups displayed increased gains compared to the control during the
second week. KETOCONAZOLE Ketoconazole mice displayed decreased body
weight on days 8 and 14 compared to the control values [Table 2] and
decreased body-weight gains during both weeks of the study [Table
3]. CYPROTERONE ACETATE Cyproterone acetate mice also displayed

- decreased body weight on days 8 and 14 compared to the control

values, but body-weight gains were decreased during the first week
only ([Tables 2 & 3). PENTOBARBITAL Phenobarbital mice displayed

- comparable body weights to the control during the study [Table 2}.
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[IPRODIONE] . 14-Day Oral Study ([§ none]
- ) : - .
- Table 2. Body Weight Data fgramsl

Group/Dose/Day 1 -8 14
Iprodione '
‘control '36.00 37.17 37.90
4000 ppm 35.63 36.70 37.92
12000 ppm 35.75(57) 33.88%%(91) 36.74(97)
Ketocoriazole .
control 35.00 37.17 37.99
2000 ppm 35.43 34.92%%(94) | 35.32%%(93)
Phenobarbitat ’
control 34.98 34.96 -35.67
75 mg/kg/day 34.94 34.82 35.04
Cyproterone : .
control 35.98 3496 | 35.47
40 mg/kg/day 35.36 | 32.820%¢94) | 33.33v%94)
e — S PEE e

data from Table 2 of report [pages 63-661/Appendix B [pages 161-1671;
NOTE: #s differ slightly between these 2 sources; ** pd).O‘lA; .

S Table 3. Body-Height Change Data_fg/dsy] H .
: srawbonllnteml days 1-8 days 8~14
Iprodione - ’ :
control 0.166 g.122
4000 pem 0.153(92) 0.202*(166)
12000 ppm -0, 158%* 0.476*%(390)
Ketoconazole - i
control . 0.166 0.122 -
2000 ppm’ -0,072%% 0.066¢543__ |l
Phenobarbitat 1
m control -0.002 0.085
75 mg/kg/day -0.018 0.036(42)
-0.002 - 0,085
=0.362%* " 0.08 .|

data from Table 3 of report l.’pasos 68-711; p<0.01;
#s vary slightly from those in Appendix C, pages 168-172

- C. WWW_LMQE Overall food consumption-
‘ [Table 4] was comparable among the groups, with the exception of the

high Iprodione group, which displayed a significant decrease [88%

"of control] during the first week and a significant increase. [118%
of control] during the second week compared to the contrcl Food

efficiency was not calculated .

an\
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m S e
Table 4. Food Consumption Data ({g/day)
Group/Dose/ Interval days 1-8 days 8-14
Iprodione s
control 5.97 5.89
4000 ppm 6.14 6.38
12000 ppm 5,28%(88) 6.96%*{118)
Ketoconazole '
controt - 5.97 5.39
2000 ppm 5,91 £.09
Phencharbital
control 5.85 T 6.00 .
75_wg/kg/day _ 5.51 K-
Cyproterone .
control 5.85% 6.00
40 mg/kg/day 5.61 5.88

data from Table & of report Ipages 73-761; ** p<0.01

The mean intake of test material is shown_ in Table 5.

Group/deek week 1

tprodione .
4000 ppm 96 -
12000 pee - 1812
¥etoconazole
) 2000 g . 322

349

data from Table 5, page 78 of report

Clinical pathology: Clinica.l chemigtry - There were several
differences noted -among the groups compared tdo their respective
control groups -[Tables 6-91. IPRODIONE Dose-related increases were
observed in total protein, albumin,
ALAT [Table 6] following the 14-day exposure period The apparent
increase in alkaline phosphatage at the high dose is attributed to
the high levels observed in 3 mice, excluding these 3 values gives
a value for thz.s parameter that is ccmparable to the control [54 8]..

Table §. Clinfeal Chemistry Data - IPRODIONE

total cholesterol, ASAT, and

WM 1 econtrot 4000 ppm
albusin [g/L] 2800 | 2am | 3e15e
cholesterol [mmol/L] 2.602 | 2.953 3.878%
. _ total protein Ig/l]. 51,666 | 54.133** | 66.076%
urea_fmol/L] 3756 | 10572
I _atanine sminotrenstersse tuny | .86 | 76666 '
_alkatine phosphatase LIU/L] __52.666 51.533
aspartate aminotranaferase [IW/L1 | 55.666 |  61.000
total bitirubin [rmol/L} 0.686 - 0.000%*

data from Tsble & of report fpages 80-811; }'3 of the 13 mice examined
displayed values of 110, 128, & 331 Mppendix El; exctuding these,

the mean is 56.8; **pd)ﬂ‘l

10
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KETOCONAZOLE There were treatment- related increases in ASAT and ALAT
compared to the control values [Table 77.

= =
Table 7. Clinical Chemistry Data - KETOCONAZOLE
Parameter/Dose control | 2000 ppm
albumin (g/L1 28.800 | 28.857
cholesterol [mmol/L) 2.5692 . 2.617
. total protein [g/L1 51.666 1. 51.000
urea_tmmol/L] - 13.756 | 14.382
alanine sminotransferase {1U/L1 41.866 | 7h.bh2** - |
atkaline phosphatase (/L1 | S2.666_| . 57.785 |
aspartate amimtransferasé 55.666 115.428%* ﬂ
[1u/L) . .
total bilirubin [pmol/L) . 0.686 0.171* H

data frﬁm Table 6 of report tpagos 82-831; * p<0.05; i p<0.01

Table 8. ctinical Chemistry Dsta - PHENCRARB TAL
Parameter/Dose | controt_| 2000 pom
albunin [g/L1 28.666 | 28.133
cholesterol [mmol/Ll _2.537 2.544
total protein [g/L] _52.066 | 5h.666*
i urea_fnmol/L1 " 12440 | 12552
ﬂ alanine aminotransfersse {111 | 48.933 | 93753
alkaiine phosphatase (1L} | 5¢.800 | 58,538
aspartate aminotransfersse | 66.466
. Ly _
total bilirubin Ixsol/L] . 0.753

data fr&l Table 6 of report [pages'84-851; * p<0.05; ** p<0.01

PHENOBARBITAL There were small increases observed in total protein
and ALAT compared to the control values [Table 8].

CYPROTERONE ACETATE Increases were observed in total proteln,
albumin, total cholesterol, ALAT, and ASAT, and a decrease was’
. obgerved in alkaline phosphatase compared to the control [Table 93.

11
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e
Table 9. Clinical Chemistry Data - CYPROTERONE ACETKTE
' Parameter/Dose control | 2000 ppm
albunin [g/t] 28.666 | 36.066
cholesterol [mmol/L) 2.537 6.529%%*
total protein fa/L] 52.066 ss.066r |
urea’ {mot/L] 12.440 |  12.499
* alanine aminotransferase [lU/Li 48,933 115'.333*
atkaline phosphatase [1U/L) 54.800 | 37.733%*
aspartate aminotransferase 66.465 152.533
[IU/L] i
total bilirubin fumol/i1 0.753 | 0.613

data from Table 6.of report [pages 86-871; * p<8.05; ** p<0.01
F. rifi d pa

1. Gross pathology: IPRODIONE In the 12000 ppm Iprodione mouse that
‘was found dead on day 7, a dark red fluid was observed at necropsy
" in the small intéstine, and moderate centrilobular hypertrophy and

moderate centrilocbular hydropic degeneration were observed in the

liver. At interim sacrifice {day 4], diffuse enlargement of the,
liver was observed in 3 of the 15 mice at the high-dose .level
compared ta none in the low .and control groups. Hepatic enlargement,
which was agsociated with accentuated lobular pattern and friability
in several mice, was observed at.  both dose levels [dose-related] -at
final sacrifice ' [Table 10] and considered treatment-related.

KETOCONAZOLE At the final sacrifice only, enlargement of the liver
‘and adrenals was obsérved in the Ketoconazole mice [Table 10], alonyg

with several other liver lesions [abnormal dark color, accentuated

lobular pattern, friable] . PHENOBARBITAL One of the 15 Phenobarbital

mice displayed an- enlarged liver at the . interim sacrifice, and 2 .

displayed enlarged adrenals .at the final sacrifice ([Table 10]. .

CYPROTERONE ACETATE With the exception of cne enlarged llver, there

were no gross lesions observed at e:.ther sacrifice.

f "
| 4 Table 10. Gross Pathology - Terminal Sacrifice
u ] Groupﬁ:;el - - Iprodione - Ketoconszole - Phenobarbital
Tis . - B
Lesion - 0 ppm 4000 ppm | 12000 pom G ppm 2000 ppm O mg/kg |- 75 mg/kg
It " LIVER B . A : .
I enlargement 0/15 - /15 1414 0715 2/15 : nr n
accentupted lobular pattern 0715 G T10/%6 1 015 1. VS, ) nr . nr
friable - 0715 0715 . 2714 0715 risb R L nr nr
dark abnormat color 0715 0/15 1714 - 0/15 14/15 8/15 2715
. ADRENAL " ' ' _ N
_enlargement 0715 . 2115 Tite . '0]15 3715 0/1? __2/15

nr-'not reported; data from Table 9, pages 107-115 of the report

. Organ weijghts: Liver weight was inqreased iﬁ all test material’
groups compared to their respective controls [Table 11].

12
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. ) M . - ’ °
: _Table 11, Liver Weight
Mﬁﬁw interim . final
- Iprodione
" absglute
control . 2.04 2.01
4000 ppm 2.63% 111912 2.70** [134)
12000 ppm - 2.86** 11401 4.51%* [224]
relative - ‘
- eontrol- 5.68 5.25
4000 ppm 6.80% [120] | 7.04%* [134)
12000 ppm 8.43%% 1148} 12.11%% [231]
BODY WEIGHT .
contral 35.9 38.2
4000 ppm 35.56 38.3
12060 pom 33.8%* [94] 37.0 [971
" Ketoconazole
absolute .
controt B 2.04 ) 2.0
2000 ppm 2.18 | 2.47%* [120]
e
control - . 5.68 5.25 .
. 2000 ppm- 6.15%* (1081 6.77"* [129%
. ) _— BODY WEIGHY . '
. . h control 35.9. 38.2 :
. 2000 ppm 35.4 35.5%+ 1931
 phencbarbitat _ : '
absolute . ’
controt 1.90 1.
75 mg/kg/day 2.20%* [116] 2.30%* [120)
control 5.35 5.35
75 mg/kg/day - 6.26%* {1171, ] 6.43% [120]1
BODY WEIGHT : '
. control 35.5 - 35.8
75 ng/kg/day_ 3.0 3.6 |-
-
mluﬁlg
control . 1.90 1.91
40 mg/kg/day 1.95 2.23** (1171
tolative - :
control - - 5.35 535 .
40 mgskg/day ] 5.93%% {1111 | 65T !:1231
. 35.8°
| ST )

data from Tabies 7 & 8 of report {pages 29-96 & 98-105)
* p<0.05; ** p<0.01 - ,

3. Migroscopic findingg: - IPRODIONE Moderate centrilobular
~ hypertrophy and moderate -centrilobular hydropic degeneration was

observed in the liver of the mouse found dead on day 7. Slight to
moderate centrilobular hypertrophy was observed in the liver of the
high~dose mice at the interim sacrifice [Table 12], and the.number
of hepatocytic mitoses was increased also. Ohe high-dose  mouse
displayed slight centrilobular/m:.dzonal fine vacuolation. There were
no liver lesions observed in the 4000 ppm mice at the interim
_sacrifice [3 days of treatment]. Treatment-related effects observed
in the liver at the terminal sacrifice [14 days of treatment] are
listed in Table 12.-All of the Iprodione m1ce dn.splayed hepatocytzc .
hypertrophy. . .

13
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. ’
Table 12. Microscopic Findmg_s_ - IPRmHIE
.Lesion/Dage 4000 ppm 12000 ppin
LIVER - interim sacrific‘e
hepatocytic hypertrophy - centrilobular | 0/15 0715 15/15
increased number of witoses 0715 0s15 /15
centrilobular/midzonal fine vacuolation 1 0715 - 0715 Cos,
.midzonal microvesjcular fatty change 0/15 | 0715 215
LIVER - final sacrifice ' :
hepatocytic hypertrophy - centrilobular } 0/15 15715 6714
hepatocytic hypertrophy - diffuge /15 8715 8/
increased number of mitoses 0715 0715 .24
<lona1 finevaeuulatim 0/15 13 3715 10/14 \.

data from Tabla 10, paces 118-119. of the report

.. KETOCONAZOLE At the :mter:l.m sacrifice, centr:.lobular hypertrophy and

increased number of mitoses were observed in the treated mice (Table
13]. At the texminal sacrifice, slight to moderate hepatocytic
hypertrophy was observed in all treated mice, which in a few cases
was associated with slight to mild increased number of mitoses and-
with slight to mild midzonal microvesicular fatty change or. slight .
to moderate centrilobular/midzonal fine vacuolata.on.

LasionIDcle

S ppm

LIVER - interim sacrifice:

centrilobular hypertrophy
increased number of mitoses

LIVER - final sacrifice
centrilobular hypertrophy
fncreased. rumber of mitoges

midzonal microvesicular fatty change
centri lotml;r/mfdzonal fim vacuolation

. data from Table 10, pages 120- 121 of the report

PHENOBARBITAL Slight to moderate . centrllobular hypertrophy and
slight to mild increased number of wmitoses were observed in the
"livers of the treated mice compared to no incidence in the control
at the interim sacrifice [Table 14}..All of the treated mice
displayed centrilobular hypertrophy at the terminal sacrifice.

i
H Lasion/bosc 0 pom |
LIVER - interim sacrifice .
centrilobutar hypertrophy 0715
{rereased ramber of mitoses . 015
centri lobular/midzonal fme vacuolation ] 0/15
"LIVER - finsl sucrifn:c N )
centrilobular hypertrophy . /15 15715

data from Table 10, .pages 122-123 of the report',

© 14
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CYPROTERONE AC‘ETATE " The observed changes in the liver were
comparable between the treated and control mice and were ¢onsidered
as representative of the usual background pathology found. in mice
of the age and strain used in the study.

G. Hepatotoxic es

Total Cytochrome P-450 Content: There was a dose-related increase

1n total cytochrome P-450 content: in mice fed Iprodione for 14 days
compared to the control mice [Table- 15], and Ketoconazole,
Phenobarbital, and Cyproterone acetate each increased ‘total
cytochrome P-450 content compared to the:.r respectn.va control values
-,also [Table 15}, .

Il : : Table 15. Individual Cytochrome P-450 Content ‘ “

‘Group. " microsomal proteins M] . P-450 content igmllgﬂ groteinl__ﬂ
dist control - 8.688 , 1.19
4000 ppm Iprodicne . 14.152 S . 1.61% (13512
12000 ppm 1prodione ' _ 15322 : 1764 1148]
[ 2000 ppm Ketoconazale ‘ 15.028 - R i B
methy!_cellulose control . 8,400 - _ 1.21
75 wg/ka/day Phencbarbital 1551 ey - 1.874% (1551
40 mg/kg/day € yprotercne acet&te | s 12.44 (a8 -

2 [% of contral]. p <0.01; data from Teble ﬂ, pages 127-130, Appendix 4, pages 425-427 of the report;

2. WL@&Q&MMW: IPRODIONE The
staining of the isoforms CYP 2B and CYP 3A were increased in a dose-
related manner following Iprodione treatment, and the dose-related
effect was said to be wore marked for the isoform 2B. The staining
of CYP, 2E was comparable. to that in the control microsomes, and no
staz.ning was obtained for the isoform 1A in either the control or
Iprodione group. KETOCONAZOLE The staining of the isoform CYP 3A was
markedly ‘increased after Ketoconazole treatment and of similar
intensity to' the staining obtained after Cyproterone acetate
treatment but at a dose. that was 8 times larger. No changes were
observed "in the staining for CYP 2B, 2E,’ and 1A compared to the
controls. PHENOBARBITAL There was increased staining of the isoforms
.CYP 2B and CYP 3A, but nd change in the staining of isoform 2E. No

positive staining was found for CYP 1A in either the treated or" '

_control mice. CYPROTERONE ACETATE Both CYP 2B and CYP 3A were
induced by Cyproterone acetate, but Pentcobarbital was more potent
in inducing the igoform 2B and less potent than Cyproterone acétate -
in inducing isoform 3A. Cc:mpared to the control, Cyproterone acetate
decreased slightly the staining of the isoform 2E. No positive
staining was obtained for the isoform 1A in either the control or
treated mice. [as described o pages 30, 36, 40, and 44 of the report] .

3. M@E&A&i&lﬂi& IPRODIONE There was a dose-related
increase in pentoxyresorufin [PROD] and benzoxyresorufin [BROD]

15
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act:.v:.tles, and 12000 ppm Iprodione increased ethoxyresorufln [EROD}
activity alsoc. A marginal dose-related increase in lauric acid
hydroxylation was induced by Iprodione administration compared to
the control [Table 16] . KETOCONAZOLE There was a decrease in BROD,
EROD, and- PROD activity following Ketoconazole administration.
Additionally, Ketoconazole did not have any effect on lauric acid
hydroxylation. PHENOBARBITAL Significant increases in BROD, EROD,
and PROD activities were induced by Pentobarbital administration at
75 wg/kg/day. There was no effect on the hydroxylatlon of lauric
acid. CYPROTERONE ACETATE There was a significant increase in BROD
and. PROD activities. following admlnistratlon of Cyproterone acetate
at 40 wg/kg/day, but there was no effect on EROD act:.vity cr the
»hydroxylatlon of lauric acid.

10.33** 26813

47.23 1145 79.31%* (263}
iz.73ve (7961 | 103.90% Nrer
_0.9v 113 |

{ !
. a Substrate/Dose [ppal 0 2000 ]
_pentoxyresorufin 3.86 }.2.15% [56] 2
H : eMrmrufin 32.63 14.98%% [46]
berzoxyresorutin _ |. _ 6.00 0.52¢ (91
tauric scid 0. | o

* ped.05; ** pe0,01; & IX qf contrall; data from Tablé 2, page 133 of the report

Table 18, lleputic nicroml Activities - ?hemlm:bital

- l swstratelbon- - 0 Imgskg/dayl ) 2000 Mduﬂ
: l pentoxyregorufin 6,26 | 110.69% 177432 |

‘2542 | 70.99% 219y
0.00 522.18

lauric acid 0.93

'*% pe0.01; 3 X of controll; data from Table 12, pags 134 of the report

16
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[{IPRODIONE] Mechénistic Study/Testosterone

EPA>Reviewer; Linda L. Taylor, Ph.D. O PAW ‘
Review Section II, Toxicology Branch¢fI 7 ' %
EPA. Secondary Reviewer: K. Clark Swentzel L(ﬂ & it ‘2*7 §§7

Review Section II, Toxicology Branch II (7509C)

DATA EVALUATION RECORD

. STUDY TYPE: Mechanistic Study [rat testicular sectlons) OPPTS/§ none

DP_BARCODE: D232064 | | SUBMISSION CODE: $481268
P.C. CODE: 109801 o . TOX. CHEM. NO.: 470A

TEST MAEERIAL (PURITY) : Iprodione [97.3%]

CHEMICAL: 3- (3,5-dichlorophenyl) -N- 1sopropyl 2 4- dlox01m1dazo-
lldlne 1- carboxamlde ’

- SYNONYMS: Iprodlone, Glycophene, Promldlone, RP 26019

CITATIQN: Fail, P. A., Anderson, S.A., and Pearce, S.W. (1996). Toxicity

: ‘Testing of a Fungicide, Iprodlone~ Endocrine Tox1cology Studies
of Testes From Adult Male CD®Sprague-Dawley Rats .Exposed to
Iprodione In Vitro. Laboratory of Reproductive and Endocrine
Toxicology/Center for Life Sciences and Toxicology/Chemistry and
Life Sciences/Research Triangle Institute. RTI ID No. 65C-6169;
Rt95-IPDB; .RTI-532. November 26, .1996. MRID . 44171903.
’Unpubllshed ) ' '

§PQN803~ Rhone Poulenc Ag Company/Research Triangle Park, NC

EXECUTIVE SUMMARY: The objectlve of .this in vitro study [MRID 44171903] was
to determine the effect of in vitro Iprodicne. . [99.7%] exposure on bagal
testosterone secretion and stimulated release from testicular sections in
culture media [in__vitre Endocrine Challenge Test .(ECT) ~using human
chorionic gonadotropin (hCG)]. The effects of prior in vivo exposure of the

male rats yia the diet [3000 ppm Iprodione for 14‘ié?s] was also evaluated.

Testicular sections obtained from ‘12 male CD Sprague-Dawley rats
administered Iprodione via the diet for 14 days at dose levels of 0 ppm or
3000 ppm were incubated with 0, 1, 10, or 100 ug/ml Iprodione for one hour.
Half of these testicular sections from each in vitro treatment group were
challenged with human chorionic gonadotrophin and the other half of the
sections were monitored for - basal testosterone secretion. Media
testosterone concentratlons were .monitored at hourly lntervals for 3 hours
after challenge. :

There - was a dose-related reduction in. testosterone secretion from
testicular sections incubated in vitro with Iprodione, with and without hCG
-stimulation. Prior exposure of the rats to Iprodione in vive for 14 days
appeared to have little effect on. the secretion of testosterone, with and
without hCG stimulation, from testicular sections 1ncubated in vitro other.
than -a slight increase at t=0. At sacrifice following the i4-day exposure
period to Iprodione in vivo, ‘plasma LH concentrations were significantly
increased compared to the control and, although plasma testosterone was not
significantly affected, the levels were somewhat increased compared to the
control ([132% of controll. The significant increase in plasma LH at
necropsy suggests a possible stimulation of -the homecstatic wmechanism.

¥
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Under the conditions of this 14-day study, Iprodione was shown to produce
a reduction in testosterone secretion from testicular sections following
‘incubation in wityro with Iprodione. Prior exposure of male rats to
Iprodione in vivo via the diet for 14 days did not alter the reduction in
testosterone secretion observed in their testicular sections exposed to
Iprodione in_vitro. Although the in vitro inhibition appeared to be dose-
related, it appears that a maximum response may have occurred between the
10 and 100 ug/mL dose levels. The data presented provide pieces to the
"puzzle" but not a complete picture of what may be occurring in the
testes/rat that ultimately results in testicular tumors. Although it
appears that the premise is that Iprodione produces testosterone
biosynthesis inhibition, resulting ultimately in the increased incidence of
Leydig cell tumors, there are inconsistencies in the in vitro and in vivo
data, and the in vitro effects observed in the short-term studies to date
have not been demonstrated to occur in long-term studies, nor is it clear
that the levels at which the in vitro effects were observed are attained in
vivo. oo : .

This study isrclassified Acceptable [non~guideline].

gQMngANQE: Sighed and dated'Data Confidentiality, Quality Assurance, and
* GLP statements. were provided. No flagging statement was submitted.

e



HED Records Center Series 361 Scjence Reviews - File R035294 - Page 38 of 65

[IPRODIONE] Mechanistic Study/Testosterone Secretion/Rats [§ nonel

'I. MATERIALS AND METHODS
A.  MATERIALS

1. Test Material Materlal Iprodlone
ghgmlcgl name: 3-(3,5- dlchlorophenyl) -N- 1sopropyl 2,4- dlox01m1dazo—
lidine-1-carboxamide

Description: off-white powder consisting of large spherlcal granules .

Lot #: 8906201;
Purity: 97.3%
Stability: stable [from Material Safety Data Sheet]

CAS #: 36734-19-7
Structural formula: CBH3C1§%O3

[structure]
o 0 0 - CHy
)kN)l\_N"J\CHa
-Ci 0

Figure 1 Iprodione

For!ﬂglé ( 1) CI3H13C12N303 H
Sgurce: Rhone-Poulenc [Research Trxangle Park, NC]

2. _Vehicle: #5002 Purlna Certlfled Ground Rodent Chow; Batch #: not
provided. : . : '

3. . .Iggg_gg;m§;§: Sgeg;egz,rat . : :
Strain: virus antibody free [VAF/Plus®], Cesarean-derived (CD®),
Sprague-Dawley (SD), barrier reared (BR), outbred alblno [Crl: CD® {SD)
BR]

Age on arrival: ~8 weeks old -
. Weight: 282.02-317.16 grams at randomlzatlon-'

Source: Charles River Laboratories, Inc. (Crl), Raleigh, NC
Houging: individual cages . :

Diet: #5002 Purina Certified Ground Rodent Chow ad 1b1;gm
Water: deionized/filtered tap ad libitum

- Environmental conditions: standard.1aboratory'condltlons except rooms

were maintained on a 14:10 hour light: dark cycle
Acgllmatlog period: 7 days :

N
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B.

1.

STUDY  DESIGN and METHODS
In life dates - initiated: July 2‘6_, 1995; cordpleted: August 9, 1995

Animal assignment: Twelve adult virgin male rats were assigned to one

. of two experimental groups {either 0 and 3000 ppm Iprodione] by a

randomization process and stratified by body weight; -at study
initiation, the body weights of both groups were homogeneous by
statistical analysis.

. Dose preparatio analygis - Iprodlone was ground into a fine

powder, and a known amount of this was added to a known amount of feed

and mixed thoroughly. Test diets were analyzed for adequacy of mixing,

stability under both freezer [-20°C) and study conditions [room
temperature] , and attained concentration. The test diets were prepared -
once at study ‘initiation and stored under freezer conditions. Fresh
dlet was prov:Lded on days 1 and 7 of the 14- day feeding study.

Rl TS

The results of the storage stab:.llty study of diets containing 3000

-ppm Iprodione indicate that the test dietsd were stable for a period of

125 days when stored under freezer conditions and for 9 days at room
temperature [results shown ori pages 118 and 119 of report (APPENDIX 11D}, TB II notes that on
page 120 of the report [APPENDIX II], it states that test diets can be
gtored for periods of time up to 35 days ar freezer temperature [0 to
-20°C] . The mixing procedure was shown to be adequate [page 111 of report,
appenpiX 11] . The test diets were found to contain the appropriate amount
of test materlal {106% of nowminal c:oncentratlon ‘results shown on page 135 of the

report]

Preliminary e riment to determine hCG chal eterg - This
experiment was performed to establish an effective dose and time
response regimen to detect a response in testiculax testosterone
following addition ‘of human chorionic gonadotropin [hCG] to media.

. Fifteen untreated male rats (same suppliexr/strain/age of those used in

definitive study] were sacrificed by rapid decapitation without
anesthesia, and the right testis was removed and cut into 4 sections. .
Each section was weighed and incubated in S mL of modified medium 159
with 0.1% bovine serum albumin, sodium bicarbonate, HEPES, and soybean
trypsin at =34°C on a shaker in 5% CO,/95% air. After an initial
incubation of 60 minutes, samples of media were collected just prior
to hCG challenge and at one, two, and three hours after hCG challenge
for analysis of testosterone concentration. The results are presented
in Table 1. The media testosterone concentration increased with
increasing hCG concentration until a maximal response was attained at
0.5 IU hCG/0.5 mL of media. Doses greater than this dose did not
elicit a greater response. The approximate effective dose 50 [ED50] of
hC@, i.e., the dose of hCG that results in 50% of the maximal
testosterone release, was determined to be 0.005 IU/0.5 mL of media.

[y
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Based on these data, the dose and sampling times for the definitive
study were established at 0.005 IU hCG/0.5 mL media and 0, 1, 2, and
3 hours.

Table 1. Results of Prehmnary Study - In Vltro Testosterone after hCG cha{lenge
hCG Testosterone tng/ml. medial ;-
[1u/0.5 mll .
baseline 1 hour 2 hour 3 hour
v} 6.5821.59 7.62£1.47 9.5421.24 10.00£1.07 .
0.005 6.2621.77 10.7422 .34 23.7556.34* 32.02£9.068*
0.05- 4.71£1.01 18.95¢2.15" 37.1525.17* 47 .6828.27*
G.25 5.072x1.14 20.98+3.18* - 38.49+5.86* 46.5615,98*
0.5 ; 5.84x1.15 22.5342.60% A2.4B1h. 19> - 52.9745.05*
2.5 6.88+1,40 25.98:5.13* - 47.83£10.18* 58,.8619.83%
5 6.15:0.88 | 23.47£1,70% . 41.6022.25* 54.7613.92%
. 25 T 6.31:0.96 23.8123.31* 39.4615,26" 50.9626.27*
50 . 8.2921.09 }. 28.3524.45* 45.,9647.146% 53.05+8.30%
250 8.2611.54 26.87+2,45* 46.98+3.84* 53.3323.13% .

4 mean & standard ercor of mean; * p <0.05; data from Table MB-1, page 18 of the report

ngoc;_ing mea gg;;gmgg; - Hormone concentratlons were determlned in the
plasma using radlolmmunoassays (RIA] validated [using male CD rat
plasma and/or media, as appropriate, and cross- react:.vity of Iprodione
was checked at 28 ug/mL (maximum possible blood level in rats treated
with 3000 ppm Iprodlone)] for male rats at RTI. Rat LH Mini RIA - A
double antibody W$I-RIA was used [details listed on pages 21 & 22 of the report] , which
utilized rat LH antibody, ®I-labeled rat LH, rat LH antigen.for use
as a reference standard, and a seécond-antibody [goat anti-rabbit gamma
globulin]l . The standard curve and iodinated rat LH were prepared in
RIA Buffexr .[0.01 ¥ sodium phosphate + 0.86% (w/v) sodium chloride with 0.05 M EDTA, 0.3% (v/v) normel rabbit
serun, and 0.1% (w/v) sodium azide, ph 7.6] . The second antibody was prepared in
PBS/EDTA buffer ([6.01 M sodiun phosphate + 0.85% (w/v) sodium chloride with 0.05 M EDTA and 0.1X Cw/v)
‘sodium azide, p 7.6] . Rat 1LH controls were prepared by adding known
concentrations of rat LH to plasma [added mass]. For the RIA
procedure, the sample was pipetted directly to the bottom of a glass
tube, LH antiserum was added, and the tubes were vortexed and
incubated overnight -[«4°C]. On the second day, the second antibody was
added, and the tubes were vortexed and incubated for = 48 hours at
~4°C. Following the 2-day incubation with the second antibody, the

‘tubes were centrifuged, the supernatant was aspired, and the tubes

containing pellets were counted in a gamma counter [ICN 10/600 Plus].

Testosterone RIA - A no-extraction, solid-phase '"I-RIA was used, which
utilized testosterone-specific, antibody-coated tubes and 'PI-

tegtosterone [details from pages 22-23 of the report] . The standard curve. was-
prepared in a PBS-Gel buffer [0.1 M sodiun phosphate + 0.85% (w/v) sodium chloride with 0.1%
(w/v) sodium azide and 0.1% (w/v) gelatin, ph 7.4] . Testosterone controls were prepared
in the same matrix as unknown samples by adding known concentrations
of testosterone to plasma or media [added mass], as appropriate. For
the RIA procedure, the sample [plasma or media] was pipetted directly
to the bottom of the tube, '®I-testosterone was added, and the tubes
were vortexed and then incubated in a =37°C water bath for 3 hours. -

5

SRR



[IPRODIONE] Mechanistic Study/Testosterone Secretion/Rats -

HED Records Center Series 361 Science Reviews - File R035294 - Page 41 of 65

A {§ nonel]

After incubation, the supernatant was aspirated, and the tubes were

"ecounted in a gamma counter [same as sbovel .

Assay characterlstlcs are presented in Table 2. LH: Recovery of rat LH
from plasma was ~64%; intra-assay variations for blank and spiked
samples were = 7% or less for plasma; inter-assay variatioh was not
applicable singe only one assay was run. The parallelism for the LH
assay in plasma was excellent [~99%]). There was no evidence of cross-
reactivity. From the control wvalues, the intra- and inter-assay
coefficient of variation, % recovery, and index of parallelism for the
assays were determined. The gensitivity of this assay was 4 pg.
Testosterone: Intra-assay variations for blank and spiked samples were

"=~12% or less for plasma and =~14% or less for media. From the control

values, the intra- and inter-assay coefficient of variation, %
recovery, and the index of parallelism for the assays were determined.

The sensitivity of- thls assay was 3.5 pg

= = -
Table 2. Characteristics of RIAs Validated for Determination of LR ard Testostercne in Male Rats
Parameter Hormone Assay
plasma .testosterone media testosterone plasma LH
sensitivity [pgl] 3.5 3.5 4.0
intra-assay vgrigtigg)

blank 0/8.7% ’ NA 0/3.6%

mass added 2/11.8% 0.5714.2% 1/73.4%

- 8/5.2% 2/8.5% 5/7.3%

8/5.8% 1076.3% .
interassay variation} . .
# of assays 1 3 1
. blank *  HA 0.5/5.7% NA
mass added NA 2/5.9% NA
) 8/3.1%

% recovecy of added massd 2/92.5% 0.5/158.7% 1/54.0%

. 8/94.3% 2/1461.5% 5/68.8%

. 8/124.3% 10769.6%

] index of parallelism (X)¢ 127.1% 113.8% 99.4%
cross reactivity of Iprodione (%) 0% NT 0%

SR -

-Pefinitive study design

¢ #s are mass added tnglmu/x variation :for intra-assay variation, # of samples assayed was 10 in
each case; NT = not tested; NA = not applicable; & ¥s are mass added Ing/mL1/% recovered; ¢ concentration .
of low volune + concentration of high volume x 100' data from Table ﬂBvS, page 24 of the repart

In Vivo Phase Two groupse of 12 male rats
each were administered Iprodlone via the diet at dose levels of 0 ppm
and 3000 ppm for 14 consecutive days, during which time daily clinical
signs, body weight {[days 1, 7, and 141, feed and water consumption
[days 1, 7, and 14], and mortality were monitored. Following the 14-
day exposure period, the rats were sacrificed wia rapid decapitation

‘on day 15 and trunk blood was .collected for the determination of

plasma testosterone and luteinizing hormone [LH] A complete necropsy

6
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was performed on each rat, and the liver, palred adrenals, paired
kidneys, each epididymis, each testis, and total accessory sex organs
[TASOs] weighed as a unit with fluids [seminal vesicles, prostate,
coagulating glandsg; bladder removed] were weighed. The left and right
testicles were removed, trimmed of fat, weighed, and sectioned into 4
sections each [8 sections’ per rat]. The sections were randomly
a531gned to one of eight in vitro treatment groups within the 2' in
vivo treatment groups [Table 3]. :

Table 3. Experimental Design - Endocrine Toxicity of Iprodione on Rat Testes [In Vit;g_:hauengel
_In Vitro Treatment In Vive In Vitro in Vitro
- N 1prodione Chal lenge Exposure
group # # testicular sections # sections/rat Treatment “hCG [IU1/0.5 mL Iprodione [pg/mi]
1 B 12 1 0 0 1]
2 12 1 0 0 : 1.
3 12 1 0 0 . 10
4 12 1 0 0 100
5 12 1. 1] .005 -1 0
6 12 1 0 0.005 1
7 12 1 ¢ 0.005 - 10
8 12 - 1 0 0.005 100
9 12 1 © 3000 ppm ] 0 -
10 . 12 1 - 3000 ppm 1] 1
" 12 1 . 3000 ppm . 0 10 -
12 12 1 3000 ppm . [1 8 100
13 12 1 3000 ppm 0.005 . a
14 12 1 3000 ppm 0.005 |
15 c 12 b ] 3000 ppm- 0.005 10
L 16 12 1 3000 ppm 0.005 100

4.

data from Table MB-2, page 19 of the report

.In Vitro Phase En ri challen te - Testicular sections within
each in vigrg treatment group were exposed eithér to Iprodione
[disgsolved in ethanol] in media-at dose levels of 0, 1, 10, and 100

- pg/mL or to equal volumes of ethanol- spiked wmedia. The Iprodione“

solutions used were said to have been prepared  immediately prior to
use. After one hour of inc¢ubation, a 0.5 mL sample was taken [baseline
release], and then ‘all sections were challénged with either 0.5 mL
plain media or 0.005 IU hCG in 0.5 mL media. Testosterone release was
monitored by taking a 0.5 wmL sample at 1, 2, and 3 hours after the
challenge. Of the 8 in vitro treatment groups obtained from each of
the in vivo pretreated groups, half were .monitored. for basal
‘téstosterone secretion and half were challenged with 0.005 hCG/0:.5 mL
of media. The sample media volume taken at each time point was not
replaced, and testosterone values were corrected for this difference.

Statistics: Parametric statistical procedures were -applied to
parametric data. Appropriate General Linedar Models ([GIM] procedures
(S8AS Institute Inc.) for the Analyses of Variance [ANOVA] or Student’s

T-tegt were employed using SAS/STAT®, software [SAS® Version 6.08].

Prior to GLM analysis, which was used to determine whether significant
dose effects had occurred for selected measures, a log,, transformation
was performed on all testosterone data [Snedecor and Cochran, . 1967) to

7
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allow use of parametric methods., An F' [folded] statistic was used to
test for equality of variances, and a univariate procedure was used to
test for normality of distribution. A two-tailed test was used for all
palrwise comparisons, body and organ -weight parameters, and feed
consumption. Because the dose-response data represent repeated
measurements f£rom. multiple pieces of each testis, a linear dose-
regponse model was used to test hypothesis of interest using SUDAAN
software [Versions 6.4 and 7.0] and the Generalized Estimating
Equations [GEE] model-fitting wmethod of Jlongitudinal continuous
outcomes. Analysis of the preliminary study utilized GLM procedures
for the ANOVA and Dunnett'’s test for pairwise comparisons of treatment
groups back to the control. The purpose of .the investigation was to
determine whether exposure to Iprodione and/or hCG challenge have an
_effect on testosteroné levels. The response variables used in the
analysis were (1) testosterone levels at 0, 1, 2, and 3 hours post hCG
challenge; (2) time to maximum testosterone level over the 3-hours
period; and (3) area under the testosterone-time curve, using the
trapezoid rule based on llnear'lnterpolatlon [Crowder and Hand, 1990].
Six broad gets of hypotheses were tested in the analysis, Hypothesis«
set #1 {relates to the main effects and interactions among in vivo
‘Iprodione, hCG challenge, in vitro Iprodlone dose, and time since
administration] : Models included (1) a main-effects-only model, (2) a
main-effects + 2-way interaction [in _vitro Iprodlone by hCG -
challenge], and (3) a main-effects + 3-way interaction [in vitro-
Iprodione by hCG challenge by in vivo Iprodione] model. Because the 2-
way interaction effect was significant, a main effects wmodel was
fitted testing the effects of time, in vivo Iprodicne, and in vitxo
Iprodione dose within levels of hCG challenge. Additionally, because
the 3-way interaction effect was significant, a main effects model was
fitted testing the effects of time and in vitro Iprodione dose within
cross-classified levels of hCG challenge by ‘in _vive Iprodione.
Hypothesis Set # 2 [tests the effect of in vivo Iprodione on
' testosterone levels at time = 0, when there is no exposure to either
hCG challenge or in vitro Iprodione dose]. Hypothesis Set # 3 [test
the effect of in vitro Iprodicone dose on testosterone levels at time
= 0]. Seven models were tested: first, within each of the 4 cross-
classified levels of hCG challenge by in viveo Iprodione, then within
- ‘each level of in vivo Iprodione but adjusted for hCG challenge, and
finally adjusted for both in vivo Iprodlone and hCG challenge. Each of
the 7 models contained effects of in_ vitra Iprodione, with pairwise
comparisons of each dose group to control. When adjusting for the
effects of hCG challenge and in vivo Iprodione, these effects were.
included in the model also. Hypothesis # 4 [tests the effects of hCG
challenge and in vitro Iprodione dose on AUC testosterone (within
‘levels of in vivo Iprodione}]. Hypothesis # 5 [tests effects of hCG
" challenge and in vivo Iprodione within each ‘level of in v;trg
Iprodione dosel]. Hypotheszs # 6 [tests the effects of in vivo
Iprodione on AUC testosterone when all other effects are set to their
control levels (hCG challenge = 0 IU and in _vitro Iprodione dose = 0
pg) 1. .

W
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II. RESULTS .
"A. ;n_mﬁlg_ss
1. u;v;vgl[g‘b_ gmgt_;lonﬂbodz we;ght[fogd consumption - All rats survived
until study termination, and there were no apparent treatment-related
signs. The Iprodione rats displayed decreased body weights by day 7
[93% of control valuel of the study and by day 14, their body weight
was 10% less than the controls. Body-weight change overall.for the
Iprodione rats was 38% of the control value [Table 4]. The Iprodione
rats -also ate less food [77%-82% of control value] than the controls
during both weeks- of the study. On a mg/kg/day basis, the amount of
Iprodlone 1ngested was =175.
A Table 4. Body-Weight Data
Parameter/Group - 0 pom 3000 ppm
Body Veight [g)/Day _
1 341.5 365.2
7 © 382,9 355.1%[931} e
14 420.7 LRl 0 I ‘
: Body-Weight Change [g] . L T | 2810381
Body-veight Change 21.5 8.2%
* p<0.05; # [% of .controll; data 'fmm Table B-1, page 35 of the report
2. . Organ weights - Compared to the control rats, the Iprodione rats

displayed decreased kidney, total accessory sex organs. [TASO], and
total epididymides weights and increased adrenal weights. The relative’
adrenal and testes weights were significantly increased -and. the
relative TASO weight was decreased in the Iprodione rats compared to
the controls ([Table 5}. Brain weight was not provided and
consequently, endocrine-sensitive organ weight relative to brain

weight could not be calculated. This may have prov1ded a more relevant

assessment of the organ-welght data.

N
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Table 5. Organ-Yeight Data

Organ/Group 0 ppm 3000 ppm
Liver [gl 16.34 15.92 9718
kidneys [g}] 2.97 2.63* [89]
adrenals - mg) 62,06 78.65* (127}
right testis {g] 1.61 1.62
left testis [g} 1.61 - 1.61
total testes [g] 3.22 3.23
 right epididymis img) 494.97 466.30 [94)
left epididymis (mal _491.33 455 .69* (93]
total epididymes Img - 986.30 921.99* (931 -
TASC [gl 2.23 1.72* [77)
relatives
liver (gl - 38.79 41.92 (1081
- Kkidneys [gl 7.09 6.89
adrenals Imgl. 9.15 - 0.27* [1401
right testis [g] 3.83 4.28* (1121
left testis [g] 3.8 4.24* £111]
total testes Ig) 7.65 8.52* (111} .
right epididymis (mgl .21 1.25 . -
left epididymis (mgl 1.19 1.21
total epididymes [ng 2.40 . 2.45 -
1as0 {9l 5.49 4.41* 1803

3 _Body Weight [g] 620.7 379.8* (90}

3 % of controll;. # mean of organ weight [mgl/g body weight;
data from Table 8-3, page 37 of report

Endocrine values‘gt necropsy - There were no statlstlcally significant

differences in peripheral plasma testosterone values at necropsy
between the groups, although the wean value for the Iprodione group-
was 32% greater than the control value [Table 61. LH corcentrations
were significantly greater [double} in the Iprodlone rats than in the

~control rats [Table 6].

Table 6. Plasma Testosterone and LH Values
Hormone/Group 0 ppm .- 3000 pom
testosterone [ng/m] | . 1.1620.16 1.53:0.38 (1321
LH Thg/m.] - 0.20:0.04 0.42¢0.09* [210}
- —— e

* p<0.05; & (% of controli; data from Table 8-5, page 39 of ‘the,reporf-
In Vitro Phase

Endocrine Measures: (a) Testosteron thesis an elea

testicular sections incubated in vitro: The release of testosterone
into the media increased over. time under all conditions tested. In
testicular sections from male rats not exposed to Iprodione in vivo

‘and not exposed in vitro, the EDg, of hCG produced a statistically-

significant difference in testosterone release into the media, as
evidenced by the 4-fold increase [64.43 vg 255.47] in AUC compared to
non-stimulated controls [Tables 7&10]. In vitro exposure to Iprodione

10
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reduced both the baseline secretion [no hCG] and the stimulated
release [with hCG] of testosterone ([Table 11]. (b} Effects of

rodione on testosterone hesis and releage fro esticular
gections incubated in vitro - The release of testosterone into the
media increased over time under all conditions tested, but the
addition of Iprodlone to the media resulted in a smaller release of
testosterone into the media than that of the control [Table 7, left
top gquadrant]. Iprodlone exposure in vitro produced a reductlon
. [appears dose-related] in testosterone release into culture media,
with and without hCG stimulus [Table. 7 & Table 11}. The total
testosterone produced over the 4-hour period was 2.2-fold higher in
control slices than for the high-dose, Iprodione-treated slices [AUC,
Table 7, top left quadrant]. After hCG stimulation, this difference
was 6.2-fold higher ([AUC, Table 7, top right quadrant] (¢) Effects of

in _vivo Iprodion n__testostero =) e and releas .rom
testicular sectiong incubated in vitro - With respect to the effect of

in vivo pretreatment with Iprodione, neither the basal secretion nor
the hCG-stimulated release of testosterone was significantly affected
by the 14-day exposure to 3000 ppm Iprodione in the diet [Tables 8 and’
13). The total testosterone produced over the 4-hour period was 1.5-

" fold higher in control slices than for the high-dose, Iprodione-

treated s€lices [AUC, Table 7, bottom <left quadrant]. After hCG
stimulation, this difference was 3.7-fold higher [AUC, Table 7, bottom
rlght quadrant] . It appears that exposure to Iprodione in vivo results

_in a higher basal concentrations of testosterone [Table 7]; in all
caseg, the testosterone value at 0 hour is greater for the 3000 ppm
Iprodione in. .vivo exposure than for the 0 ppm Iprodione in wivo
exposure. Comparing Tables 11 and 12, which display the effects of in
vitro Iprodione exposure at 10 pg/mL to 0 ug mL, in vivo Iprodione.
exposure does not appear to have any effect on testosterone release’
other than the increase in basal testosterone levels.

11
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Table 7. Testicular Testosterone {ng/g testisl of Male Rats mo:oi:h.u.:. pays of Iprodione Administration in Diet -

In Vitro Incubation w/ Iprodione in Media

SIS,
! in vive 0 ppm Iprodione
hC6 in vitro 0 1U hCs " 0.005 U hCG
1 in vitre 0 ag/nt 1_ng/m 10 gg/m. |~ 100 uo/mt 0_pg/mt 1ag/m .| 10 wg/m 100 gg/mi
testosteroned S 4 . -
0 he. 58.0645.45 - 51.6146.25 46.9815.26 . | 44.1156.27 61.4945.10 479357390 | 41.42:4.56 46.9425.71
1 hr.. 75.57¢7.01 | 62.5087.52 57.8214.93 53,3026.36 94.48:6.67 | 70.95:9.13 53.0124.58 58.0616.27
2 hr. 85.767.65 69.10:7.83 60.9415.70 54.73:5.36 | - 173.48¢10.72 | 129.05:13.07 56.2624.16 64.756.42 -
3 hr. 96.50:8.19 72.18:7.28 67.25¢5.79 61.75:6.13 282.44£17.79 | 223.17:18.04 69.4626.53 71.0616.73
max. T [hrl 2.67£0.19 2.50:0.26 . .| 2.92:0.08 2.75:0.18 3.0:0 3.080 3,080 . - 2.83:0.11
AUCY 64.4316.19 | .38.68¢8.66 34.9243.12 28.6344.69 255.47¢18,99 | 191.77:20.96 40,4445.58 40.99¢3.37
1 in vive 3000 ppm 1prodione . .
hCG_in_vitro 0 IV hCe 0.005 1V heG
1 in vitro 0 pg/ml _ 1 gg/nl 10_pg/mL 100 gg/ml 0 _pg/mt 1 pg/mL 10_pg/mt 100 pg/mt
testosteroned . . e
0 hr. 81.27£14.64 76.7%211.29 | 69.04£14.20 | 45.99412.57 77.76£9.70 76.16¢15.07 | 62.31210.90 | 60.73:9.16
1 br. '107.45817.05 | 99.67¢11.67 | 83.57:14.35 83.83:12.69 | 116.24£12.71 | 103.75:19.16 | 81.18¢13.45 | 78.77:11.38
2 br. 115.28617.47 | 110.58:11.80 | 89.89212.88 86.45:12.62 | 189.45:20.53 | 150.95:22.38 | 92.07:13.67 | 89.82:10.02
3 hr. 127.64217.65 | 116.80811.26 | 92.79:13.19 | 96.97:12.56 | 280.38229.69 | 249.80:32.69 | 103.75:13.72 | 104.07:12.12
max. T [hels 2.83:0.17 2.6740.14 2.36:0.20 | 2.82:0.18 3.0:0 3.0:0 2.92:0,08 2.92:0.08
AUCY 83.2828.92 76.79£8.40 47.2546.49 53.7948.28 251.47232.98 | 194.21224.75 69.35£8.19 68.8117.67

Y

I = Iprodione; J ng/g testis; J AUC = area under curve; # time of maximm testosterone level; data from Table B-§, pages 40-41 of the report

»

Table 8. Testicular Testosterone of Male Rats Following 164 c.m<a of lprodione Administration in Diet - In Vitro incubation wl Iprodione in Media (% change)

0.005 IV heG

hCG in vitro - 0 U hCE
1in vitro 0 g/t 1 pgiml 10 pg/mi 100 g/ml 0 sg/ml 1 pg/m 10 wg/m. 100 po/m.
1 ip vivo O ppm Lo . . . ‘ T :
T hr.’ 30.98+2.79 23.46£7.11 26.09¢3.58 2.4216.14 57.00:6.36 | 51.56:5.16 31.5545.08 26.6213.33
2 hr. 49.0257.46 38.13+8.20 32.93£5.18 30.94:6.22 | 193.99:20.02 | 191.31:25.21 | 41.80:7.62 42.5745.56
3 hr. 68.63£7.03 %5.968.43 48.63:7.21 48.20¢8.67 | 385.90¢41.95. | '416.56238.10 | 78.05:12.29 | 57.03:5.95
I in vivo 3000 pem . : . , Lo
1 hr. 37.6846.62 36.30£7.05 26.0024.16 38.19¢11.10 56.466.17 43.1413.72 35.6715.60 32.4624.87
2 hr. 50.57:8,71 54.0628.63 40.055.87 43.83:10.30 | 162.46¢22.07 | 129.80s22.23 | 58.79:9,71 59.00:8. 77
3 hr. _71.51213.38 | 67.20212.57 46.139,91 69.51217.16 | 299.89:42.32 | 312.15:64.46 | 86.41213.47 ' | 85.22411.15

HED Records Center Series 361 Science Reviews - File R035294 - Page 47 of 65

1 = fprodione;

data from Table §-7, page 42 of the report
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Teble 9. Testicular Testosterone of Male Rats I..:oima 14 Days of hm.vno&osm Administration m.: Diet - 1ln Vitro incubation wl Iprodione in Media [% of controll
hco i vitro . 0 10 heG 0.005 IU hCG .
1in vitro 0 po/m 1 pg/mt 10_pg/mL 100 _pg/ml 0 ug/m 1 g/l 10 pg/m 100 po/mi
1 in vive 0 ppm “ , . .
0 hr, . 100 39 81 76 100 78 &7 76
1 hr. 100 - 83 r44 7 100 i 56 61
2 hr. 100 81 71 64 100 74 32 37
3 hr., 100 75 - 70 64 100 79 25 .25
AUC 100 &0 54 b 1680 75 16 16
1 in vive 3000 ppm : -
Q br. 100 " 94 85 81 100 © 85 80 8
1 br. 100 93 78 . 78 100 89 70 68
2 hr. . 100, 9 78 75 100 . B0 49 47
3 he. 100 92 ] 76 - 100 89 37 37
AUC 100 92 57 65 100 77 28 7

X\

calculated by reviewer using data from Yable 8-6, pages 40-41 of the report

~
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Table 10a. Effect of. hCG on Testicular Testosterone of Male Rat w/out 1n Vive or [n vnrg Iprodione
Exposure
- - Parameter/‘[reatment ) : 0 1U het - 0.005 1U hCG
_testosterone fng/g testis) . .
0 hour 58.06+5.45 61.4915.10
1 hour . 75.57+7.01 . 94.48+6.67
2 hour 85.76¢7.65 v 173.48£10.72
3 hour 96.50£8.19 . 282.44217.79 "
Area Under Curve ' 66.436.19 ' | 255.47:18.99%

* p<0.05; data from Tables B-6 and B-8, pages 40 and 43 of the report

Table 10b. Effect of hCG on Testiculoar Testosterone of Male Rat w/ In Vivo but w/out In Vitro Iprodione Exposure

TS S ey -
Parameter/Treatment - . 0 1Y heG . '0.005 §U heE
testosterone {ng/y testisl . . . .
0 hour 81.27:14.64 . 77.76:9.70
1 hour . 107.45217.05 116.24412.7%
2 hour . - 115.28£17.47 . 189.45220.53
3 hour N 127.66217.65 280.38429.69

ﬁ‘rea Umﬁer Curve . . - 83,28:8.92 L 251 .47:32..98

data from Table B-6, page &1 of report

m o
Table 11a. Effect of In vatrg xgrodlone Exposure on Testicular Testosterone of Male Rats
0 ppm in yiwv ggrodione
. 0 iU 'hCG N : 0.005 IU heo
{__tprodione in vitro 0pg = 10 By . 0 py 10 ng
testosterone tnsls ' . . '

testis] - . :
0 hour 58.06¢5.45 46.,9815.26 - 81.49¢5.10 41.42:4.56
1 hour 75.57:7.01 57.82+4.93 94 .4846.67 53.01:4.58
2 hour 85.7627.65 60.9625.70 173.48210.72 56,2684 .16
3 haur . 96.50:8.19 67.25:5.79 282.44217.79 69.4614.53
L__Area under curve 66.43:6.19 | 34.9243.12 225.47:18.99 | 0. 445,58

* {inear regreésion, p<0.001; data from Tables B-6 and 8—10 pages 40 and 45 of the report

‘ Table 11b Effect of In Vitro Exposure on Testicular Testosterone of Male Rats Follomng In vIvo Exposure
3000 ppm in vivo Iprodiom
0 IU hee S - 0.005 1y heG
iprodione in vitro 0 g 10 g 0 &g 10 g
testosterone [ng/g testis] - . : . .
0 hour 81.27214.64 | 69.04214.20 |- 77.7619.70 62.31210.90
1hour 107.45:17.05 | 83.57214.35 | 116.24212.71 81.18213.45
2 hour 115.282:17.47 | B89.89:12.88 | 189.45220.53 | . 92.07¢13.67
3 hour 127.46217 .65 § 92.79¢13.19 | 280.38:29.69 | 103.75:13.72
Area Under Curve - ' 83.28:8.92 | 47.2536.49% | 251.47:32.98 | 69.35:8.19% j

* {inear .regression, p<0.001; data from Tables 8-6 and 811, pages 41 and lc6A ¢f the report

14

G




[IPRODIONE] Mechanistic Study/Testosterone Secretion/Rats .

HED Records Center Series 361 Science Reviews - File R035294 - Page 50 of 65

(§ nonel
Table 12. Effect of in Vivo Iprodione Exposure via the Diet on Testicular Testosterone of Male Rats
' 0 ] in vitro lprodicne
0 1U hcg 0.005 jU hCG
lprodione in vive 0 pom 3000 ppm 0 ppm 3000 ppm
testosterone Ing/g testis) !

0 hour 58.0615.45 - 81.27214.64 61.49:5.10 77.76£9.70
1 hour 75.57:7.01 107.45217.05 96.4826.67 116.24212.71
2 .hour . B5.7627.65 115.28¢17.47 . 173.48210.72 189.451+20.53
3 hour 96.50:8.19 ° 127.44217.65 282.44x17.79 280.38229.69
Area Under Curve 64.4326.19 183.2828.921 .  255.47218.99 251.47+32.98

J p=0.0720; data from Tables 8-6 end B-9, pages 40, 41, and 44 of the fgport

Table 13. Dose Relationship of In ¥itro Iprodigne on Testicular Testosterone Ing/g testisl W/ and W/out WCG
AUC/Dose 1 _in vitro 0_gg/ml. 1 1 pa/mL 1 10 po/m. i 100 pg/mt 1
0 gpl in vivo 1 w/out hCG* 64.4326.19 38.68+8.66 _34.92+3.12 28.6314.69
O-pom in vivo I w/ hCo* .255.47218.99 | 191.7720.96 40.4415.58 40,99135,37
3000 ppm in vive 1 w/out hCG 83.28:8.92 76.7928.40 47.25£4.493 53.79:8.28
3000 ppm in vivo 1 w/ hCG - =i§1.47¢32.98 194.21£24.75 . 69.35:8.194 68,18+7.67

AUC=area under curve; data from Tabtes 8-6, B-12, and 813, pages 40-41 and 47-48 of the report;
I=Iprodione; * significant tinear dose response on Artthmetic Scale, ? sigmficam:ly different from control,
tinear regression [SUDAAN, Ver.7.0}

The author stated that the testes appear to be less respongive to hCG in
v:Ltro in the presence of Iprodione [Table 13].

C.

Statisgtical Agalzsm of Testosterone

The statistical analyses of the results of the various combinatlons of
variables -tested is described below [from pages 143-144 of the report . pages 5-6 of the
Statistical Analyses Report of the study] . ) :

Hypothesis Set #1 [relates to the main ‘effects and interactions among

in wvivo Iprodione, hCG challenge, 1n vitro Iprodlone dose, and time
sz.nce adm:.nlstrat:.on} ,

. Testosterone levels were reported as -increased significantly in the-
3000 ppm in vivo Iprodione and in the 0.005 IU hCG challenge when
compared to their respective controls NOTE: It is not obvious to this
reviewer which data were compared in this analysis or what is being

compared. On page 27 of .the report, there appears to be a.
contradiction of this assessment; i.e., it is stated that when
Iprodione treatment in 'vivo is considered, neither the basal

concentration or the hCG-stimulated release of testosterone was
significantly affected by Iprodione pretreatment. The statistical
analysis continues, stating that testosterone levels were rediuced
significantly in each of the in vitro Iprodione dose groups compared
to the controls and were increased significantly in a linear trend
across time ([Table 7]. The 2-way interaction between in vitro
Iprodione and hCG challenge was statistically significant also, and
further testing showed that the effects of in vitro Iprodione and time

15
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were larger in the presence of challenge than in the absence [although
significant in both cases], but that the effects of in vivo Iprodione
were stronger in the absence of challenge than in the presence [Table
8] . It is not apparent to this reviewer what this indicates or what
the 31gn1f1cance of this findings is.

_The next model in this hypothesis set contained the main effects of
all 4 covariates plus the 3- -way interaction between in vitro
‘Iprodione, hCG challenge, and in vivg Iprodione. The 3-way interaction -
effect was ‘statistically significant, so the effects of in vitro

© Iprodione and time separately were explored within cross-classified

levels of hCG challenge and in vivo Iprodione were examined. Both time

and in_vitro TIprodione dose were found to have the largest effects
[not identified] in the presence of challenge, &ds observed above. It

was noted that this effect was diminished, but still statistically
significant, in the presence of in vivo Iprodione. Again, the

significance of these<findings are not evident, nor is there any-
indication of whether the "effects" observed occurred at all dose’
levels of in vitro Iprodione.

Hypothesis Set # 2 [tests the effect of in vivo iprodicne on
- testosterone levels at time = 0, when there is no exposure to either
hCG .challenge or in vitro Iprodlone dose] .

Testosterone was lncreased significantly in the 3000 ppm in vivo group
when compared to the controls [Tables 7&13; control 58.06 vs 3000 ppm
Iprodione 81.27]. TB II notes that the p- value [2-sided; page 9 of the
statistical report (page 147 of the report)] is 0.1770.

Hypothesis Set # 3 [test the effect of jin v1t;o Iprodlone dose on
testosterone levels at time = 0]. '

With respect to the effect of in wvitro Iprodione separately within
each of the 4 c¢ross-classified levels of hCG challenge by in vivo
Iprodione, it is stated that the results indicate that testosterone
levels were decreased in each dose group ys control at each level of
challenge by in vivo Iprodione, but the largest reductions occurred in
the situation where challenge was present and in vivo Iprodione was
absent. The 10 ug and 100 ug Iprodione dose levels were reported to
displayed significantly lower testosterone levels than the cortrols
for every combination of c¢hallenge and in vivo Iprodione, but the 1 ug
Iprodione group was only significantly lower than controls in the
absence of in vivo Iprodione [regardless of the presence or absence of
challenge] . Also,. with respect to the effect of in vitro Iprodione
separately within each level of in viveo Iprodione at time 0, adjusting
. for the effect of hCG challenge [challenge was not. administered at
~ time 0, so the hCG challenge effect is basically a replicate effect
here], the reductions in testosterone :levels. in each in_wvitro
Iprodione dose group vs control were larger in the absence of in vivo
Iprodione than in its presence. All 3 dose groups were reduced
significantly  compared to the controls in the absence of in vivo
Iprodione, but only the 10 ug and 100 Kg dose groups were gsaid to be
'sxgnlflcantly different from controls in the presence of in wvivo
Iprodione. The effect of hCG challenge [a replicate effect -at time 0]
was not statistically significant. Finally, with respect to the effect
of in vitro Iprodioné at time = 0 adjusted simultaneously for both in

% |

16°



HED Records Center Series 361 Science Reviews - File R035294 - Page 52 of 65

[IPRODIONE] Mechanistic Study/Testosterone Secretion/Rats : [{§ nonel

IIT.

vivo Iprodione and hCG challenge [a replicate effect]l, testosterone
levels were significantly reduced in all 3 in vitro Iprodione dose
groups when compared to controls, but the effect of in viveo Iprodicne °
[observed increases in the 3000 ppm group ¥g controls] and hCG
challenge [the replicate effect] was not statlstlcally significant.

'Hypothesis # 4 [tests the effects of hCG challenge and in vitro

Iprodione dose on AUC testosterone (within levels of in vivo
Iprodione}] . : .

Results indicate that, although in vitro Iprodione hag a significant
effect on lowering the testosterone AUC with and without in vivo
Iprodione, the effects were larger in the absence of in wvivo
Iprodione. The testosterone AUC was slgnlflcantly lower in the 1 ug
group compared to the controls. only in the absence. of in_vivo
Iprodione, but the 10 pug and 100 ug groups were significantly lower
than controls both with. and without in. vivo Iprodione. The
testosterone AUC was also significantly increased in the 0.005 IU hCG
challenge group- compared to the control, but the effect was larger in
the absence of in v;vg Iprodlone [Table demonstratlng this was not
referenced] .

Hypothesis # 5 [tests effects of hCG challenge and in vivo Iprodione
within each level of in vitro Iprodicne dose].

Testosterone AUC was significantly increased in the 0.005 IU hCG
challenge group compared to the controls at every in vitro Iprodione
dose, but the effects were largest in the 0 ug and 1 ug dose groups
[Table 7]. Additiomally, AUC was consistently increased in the 3000
ppm in vivo Iprodione group compared to controls, but 51gn1f1cant only
in the 10 1g and 100 pg in v1§ro Iprodicne groups.

Hypothesis # 6 '[tests the ‘effects of in_ vivo iprodione on AUC
testosterone when all other effects arxe set to their control levels
(hCG challenge = 0 IU and in vitro Iprodiorie dose = 0 ug)l.

AUC was observed to be increased in the 3000 ppm Iprodione group

compared to the. controls, but the effect only approached statistical

"significance (p=0.0720) [Table 13].

DISCUSSION .
ngglgsigng ofn£g§hog: 1) Testosterone sgecretion from testicular‘

.sections, incubated in vitro, was significantly reduced in a dose-

related manner by the addition of Iprodione to the media, with and
without the hCG stimulus; 2) prior dietary exposure to Iprodlone at
3000 ppm for 14 days appeared to have no effect on the secretion of
testosterone from testicular sections in vitro, either with or without

the hCG stimulus. The author states that the effects of Iprodione on

testosterone secretion in vitro appear. to be in contrast:' to the
apparent minimal effects on plasma testostercne observed in vivo. The
increases observed in plasma LH concentrations suggest to the author
that Iprodione interferes with Sex/steroid hormone regulation and that
it appears that in_vivo homeostatic mechanisms are able to rapldly
compensate for any Iprodione- 1nduced.effects on testosterone secretion

from Leydig cells.

17
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Analysis of data as presented in the report.

The Registrant states that the release of testosterone [on a ng/g of
testis basis] into culture wmedia, with or without hCG stimulation, was
suppressed by Iprodione [in vitxo) addition to the media and refers to
report Tables B-6 [DER Table 7], B-7 [DER Table 81, and B-8 ‘(sic) {B-8
does not present data regarding Iprodione} [DER Table 10a]. For all
treatment combinations, it is shown that testosterone release into the
"media increased over time. Additionally, in all groups [both with and
without hCG stimulation], the Registrant indicates that the presence
of Iprodione in the media at 1, 10, and 100 pg/mL caused a reduction
of testosterone release into the media and report Tables B-6 [DER
- Table 71, B-1 [DER Table 11], B-11 [DER Table 12}, and B-12 [DER Table
13] are referenced. TB II notes that Table B-11 presents data for the
“in vivo exposed rats and guestions why this table is referenced here,
since ‘later in the discussion of results, the in vivo data are
presented. The report continues, -stating that the total testosterone
produced over the 4-hour period was 2.2-fold higher in control slices
than for the high-dose, Iprodione-treated testes, and. after hCG -
stimulation, the difference was 6.2-fold.. The Registrant concludes '
from this that the testes appear to be less responsive to hCG in vitro
in the presence of Iprodione {Tables B-6 (Section 1, AUC) [DER Table
7] and B-7 (% change. at 3 hours) (DER Table 8] are referenced}. TB II
notes that this does not appear to be the case at 1 ug/mL Iprodione.
The report continues stating that when Iprodione treatment in viveo is
considered, neither the basal concentration nor the hCG-stimulated
release of testosterone was .significantly affected by Iprodione
pretreatment for 14 days at 3000 ppm {Tables B-7 [DER Table 8], B-8
" [DER Table 10a,], and B-9 [DER Table 13] are referenced}. TB II notes.
that Table B-8 does not present any data regarding in vivo Iprodione.

Tables.B-8 through B-13 of the report preseént mean + SEM values for.
Area Under Curve [AUCl, which the author states describes the sum of
relative trapezoidal areas from 0 hour to 1 hour, plus 1 hour to 2
hour, etc. These data on testosterone release from testicular sections.
“in vitro were ugsed by the Registrant to aanswer "four simple
questions®: , : o

1) Is there an effect of hCG on testosterone release into the media at -
the selected ED50 for hCG? Referring to Table B-8 [DER.Table 10&], YES
- There was a statistically-significant difference [4-fold larger area
represented by hCG-stimulated testosterone release compared to non-
stimulated controlsl over the 4-hour period in the AUC. :

2) Does a l4-day exposure to Iprodione have any effect on the level of
‘testosterone release into the media? Referring to Table B-9 [DER Table
13}, NO the Registrant states that neither testosterone baseline
- secretion [without hCG] nor release [with hCG] was apparently affected
by in vive pretreatment with Iprodione. TB II' notes that in' the’
statistical analysis of the data, Hypothesis #2 concerns the effect of
-in vivo Iprodione on testosterone levels at time = 0 in the absence of
in- vitro Iprodione and hCG challenge. It was concluded in the
- statistical report thdt testosterone was significantly increased in
the in vivo Iprodione group when compared to the controls. It is not’
clear to this reviewer whether Hypothesis #2 is addressing Question
2).

18
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3) Is there an effect of Iprodione in vitro on testosterone secretion?
Referring to Tables B-10 [DER Table 1la] and B-11 [DER Table 11b], YES
In all four cases, baseline secretion [no hCG] and stimulated release
[with hCG] are significantly reduced by the addition of Iprodione to
the media. TB II points out that only the 10 ug/mL dose of in vitro
Iprodione was referenced. There was no statement regarding whether a
significant effect was observed at 1 ug/mL and 100 - ug/mL DER Tables
12a-124].
4) Ie the in vitro effect of Iprodione dose related? Referring to
Tables B-12. and B-13 [DER Table 14], YES8 Both baseline testosterone
secretion [no hCE] and hCG-stimulated testosterone release were said
to be 31gnlficantly reduced in a dose-related manner. It was concluded
that - increasing concentrations of Iprodione in the media caused

'decrea51ng release of testosterone in both cases.

Reviewer's assessment: The objectlve of this study wds to determine

‘the effect of in wvitro Iprodione exposure on basal testosterone

secretion and stimulated release from testicular sections in culture
media [in vitro Endocrine Challenge Test - {ECT) usging human chorionic
gonadotropin (hCG)]. The effects of prior in vivo exposure of the male
rats via the. diet {3000 ppm for 14 days] was also evaluated.
Testicular sections obtained from male CD® Sprague-Dawley rats
administered Iprodione yia the diet for 14 days at dose levels of 0
ppm or 3000 ppm were incubated with 0, 1, 10, or 100 ug/ml Iprodlone
for one.hour. Half of these testicular sections from each in_ vitro
treatment group were challenged with human chorionic gonadotrophin and
the other half of the sections were monitored for basal testosterone
secretion. Media testosterone concentrations were monltored at hourly
1ntervals for 3 hours afterxr challenge.

There was a dose-related reductlon in testosterone secretion from
testicular sections incubated in vitro with Iprodione, with and
w1thout hCG stimulation. Prior exposure of the rats to Iprodione . in
vivo for 14 days appeared to have little effect ‘on the secretion of
testosterone, with and without hCG stimulation,  from testicular
sections incubated jin_vwvitro other than a slight increase at t=0.
Plasma testosterone was not significantly affected in the rats at
sacrifice following the 1l4-day exposure period to Iprodicone, but
plasma LH concentrations were 51gn1f1cantly increased compared to the
control. _

Additional info ;mg;;gg 1) The i Q vivo dose of Iprodlone used in this
study [3000 ppm, ~175 mg/kg/day] is greater than the high dose used in
the chronic tOXlCltY/ carcinogenicity study in rats (1600 ppm, 69
mg/kg/day in males] in which the incidence of Leydlg cell tumors was
increased compared to the concurrent control. The Registrant indicated

- that the dose.to the males during the first 2 weeks of the chronic

tox1c1ty/carc1nogen1c1ty study was 191 mg/kg/day. The CPRC considered
the dose levels in the rat carcinogenicity study to be adequate; there
was no statement regarding MTD, but it was not stated that the dose
levels were considered excessive. Ketoconazole has been shown to be a
testosterone biosynthesis inhibitor, but it has not been reported to
induce Leydig cell tumors, although it has not been tested at an MTD. -

2) Plasma testosterone and LH levels were not monltored in- the  rat

XY
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chronic toxicity/carcinogenicity study. In the 30-day gavage study .
cited above, peripheral plasma LH was significantly increased above
control following 15 days of exposure to 600 mg Iprodione/kg/day. In
the 30-day exposure group of that study, plasma testosterone was
31gn1flcantly decreased compared to the control in both the Iprodione
and pair-fed groups [comparable decrease]. Durlng the 10-hour sampling
period, LH values were initially decreased in both the pair-fed and
Iprodione groups compared to the control in the 30-day study:
thereafter, increases in LH alternated with decreases compared to
contreol values, with the total mean and maximum LH values being
comparable to the control for both groups. With respect to the
necropsy sample in the 30-day study, a non-significant increase in LH-
' [130% of control] and a non-significant decrease in testosterone [64%
of controll were observed in the Iprodione group, and a non-
gignificant decrease in LH [80% of control] and a 51gn1flcant decrease
[28% of control] in testostérone were observed in the pair-fed group.
‘In the current study, no statistically-significant ‘difference was
reported in peripheral plasma testosterone [132% of control] following
Iprodione exposure for 14 days, but the LH value was sxgnlflcantly
increased [210% of controll at necropsy compared to the control. In
the current study, a pair-fed group was not included.

3) LH levels were shown to be elevated after & 15-day [gavage]l and a

l4-day [dietary] exposure period but not after a 30-day [gavage]

exposure period. In the subchronlc and chronlc rat studles, LH wag not
monitored.

4) Iprodione administered to pregnant rats via a gavage on days 6-15 of
gestation and 2 hours after the final dose on gestation day 15, plasma
levels of Iprodione were reported to be 2.7 ug/mL

- 5) Adrenal welght was- significantly lncreased [127% of control] over
control in a 30-day gavage study [(MRID 433330G2] at 600 mg Iprodione/
kg/day and in the current study [(127% of control]l. Adrenal weight was
not reported affected in the chronic toxicity/carcinogenicity rat
study, although focal and generalized enlargement of cells of the zona

" glomerulosa were observed at the 300 ppm and 1600 ppm dose levels. In
the 90-day rat study, females at the 3000 ppm dose level displayed
decreased absolute and adjusted adrenal weight and the relative
adrenal’ welght was comparable to the control,.although there was a 30%

. deficit in body weight at the 3000 ppm dose level. Mlcroscoplcally,
enlargement of the cells of the zona glomerulosa were observed in both

' sexes at the 2000 and 3000 ppm dose levels, and fine vacuolation of
the zona fasciculata was observed in males at these dose levels and in-
one female at 3000 ppm.

The data demonstrate that. - Iprodione. reduces the gecretion of
testosterone from testicular sections incubated with Iprodione in
vitro. Prior in vivo exposure to Iprodione via the diet [3000 ppm for
14 days] had no significant effect on either the basal secretion or
stimulated release of téstosterone jin vitro. There are several
questxons not addressed in this study whose answers would be helpful
to the interpretation the various. results from the mechanistic studies
. that ‘have been performed on Iprodlone. These include (1) how do the
levels of Iprodione. utilized in the. in_vitro phase of this study
relate to levels attained within the body ([plasma, testes, etc.]
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. following long-term in vivo exposure to Iprodione via the diet [rat

chronic toxicity/carcinogenicity study (150, 300, 1600 ppm}]; (2) does
a dose level of 1600 ppm in the rat diet result in increased LH levels
in the plasma; (3) is there an increase in LH in the rat dosed wyia the
diet at 300 ppm; (4) what is the jin vitro dose of Iprodione where no
reduction in testosterone secretion i& observed; (5) is there a
maximum level of reduction in testosterone secretion that does not .
result in an increase in LH; (6) if 1600 ppm in the diet results in
increased LH levels in the plasma, when does the increase occur and is

. it sustained; (7) what effect does decreased body weight/gain/food

congumption have on the wvarious parameters in gquestion over an
extended period; (8) what does the Registrant consider indicative of
an adverse sustained effect that ultimately results in tumor
formation.” The homeostatic wmechanism involved is a onormal
physioclogical occurrence; the fact that homeostatic regulation may

- function throughout a lifespan does not necessarily indicate that it -

is detrimental or that it will result in an increased tumor incidence.
This is supported by the consensus conclusions reached at a recent
workshop on rodent Leydig cell adenomas and human relevance, where it -
was determined that the role of chronic LH stimulation of Leydlg cells
in Leydig cell tumorigenesis remalns conjectural.

- gtudy deficiencies TB 1II notes an apparent discrepancy in the

interpretation of the data; i.e., on page 143 of the report [page 5 of,
the statistical analysis report], it states that the second hypothesis
concerns the effect of in vive Iprodione on testosterone levels at

time = 0 in the absence of in vitro Iprodione and hCG challenge. The -~

analyses indicate that testosterone was significantly increased in.the -

‘3000 ppm in vivo Iprodione group when compared to controls. ’However,
on page 27 of the report, it states that when Iprodione treatment in

vivo is considered, neither the basal conceptrations nor the hCG-
stimulated release of testosterone was s;gnlflcantly’ affected by
Iprodione pretreatment for 14 days at 3000 ppm. And under question (2)

on page 27, it states that .neither testosterone baseline secretion

[without hCG] nor release (with RCG] is apparently affected by in vivo

' pretreatment with Iprodlone at 3000 ppm in feed. In question (4) on
‘page 27 of the report. [is in vitro effect of Iprodione dose related?],

the author answers "yes", refers to Tables B-12 and B-13 of the report
[xreproduced below as Table ], and states that both the baseline
testosterone secretion [no hCG] and the hCG-stimulated testosterone
release were significantly reduced in a dose-dependent manner;
increasing concentratlpns of Iprodlone in the media caused decrea31ng

release of testosterone in both cases. TB II notes that this is not
exactly true for the hCG-stimulated release, where the 100 pug/mL group
is greater - than/nearly comparable to the 10 ug/mlL group; one must
congsider the fact that the 10 ug/mlL . level of Iprodione may be the

~ level of maximum response and higher levels will not exert a greater

response. The study author/Reglstrant Have not performed a definitive
analysis of all of the results in this study. There are alot of data
produced in this study, but the report does not provide a rigorous
assessment of the data available; i.e., the statistical analyses were
not put into terms that relate to an 1nterpretat10n of a p0531b1e

fmechanlsm of tumorigenesis.
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. EPA Reviewer: Linda L. Taylor, Ph.D.

" Review Section 1II, Toxicology Branch®ll
_EPA Secondary Reviewer: K. Clark Swentzel
Review Section II, Toxicology Branch II (75690)

L P gt

DATA EVALUATION RECORD

STUDY TYP Mechanlstlc Study [rat testlcular sections] ; 0PPTS/§ none

DP_BARCODE: D232064 - , SUBMISSION CODE: 'S481268
P.C. CODE: 109801 . R TOX. CHEM. NO.: 470A
TEST MATERIAL (PURITY): Iprodione [97.3%]

CHEMIQA;f 3- (3 5~ dlchlorophenyl) -N- 1sopropyl ~2,4- dlox01m1dazo-
" lidine-1- carboxamlde .

§XEQMIM§:_Iprodioge, Glycophene, Promidione, RP 26019

" CITATION: Fail, P.A., Anderson, S.A., and Pearce, S.W. (1996). Toxicity .
Testing of a Fungicide, Iprodlone Endocrine Toxicology Studies
of Testes From Adult Male CD®Sprague-Dawley Rats Exposed to
Iprodione In Vivo. Laboratory of Reproductive and Endocrine
Tokicology/Center for Life Sciences dnd Toxicology/Chemistry and
Life -Sciences/Research Triangle Institute. RTI ID No. 65C-6169;

Rt95-IPDA; RTI '527 November 26, 1996, MRID 44171904.
Unpublished. " ' .

SPONSOR: Rhone-Poulenc Ag Company/Research Triangle Park, NC

EXECUTIVE SUMMARY: In an in vwvivo study [MRID 44171904], no changes in
- testicular function, as assessed by measuring testosterone levels in plasma
and testicular homogenates from 15 male Sprague-Dawley rats administered
Iprodione [97.3%] yia the diet at doses levels of 0 ppm and 3000 ppm for 2,
7 or 14 days, were observed. Decreased body weight [95% of control after 2
days, 90-91% of control after 7 days, and 87% of control after 14 daysl,
body-weight gain [negative gain after 2 days, 32% of control after 7 days,
44% of control after 14 daysl, and food congumption were observed following -
all exposure intervals. Organ-weight effects included decreased absolute
- liver, kidney, epididymis, and total accessory sex organs [TASO]; increased
absolute and relative adrenal; and decreased relative TASO. The objective
of this study was to assess the effects of in_vivo Iprodione exposure on
plasma and testicular homogenate testosterone concentrations in the male
rat following a human chorionic gonadotrophin [hCG]. Endocrine Challenge
Test (BCT). There were no sgignificant differences in either perlpheral
plasma or testicular homogenate testosterone levels observed in samples
collected one hour after human chorionic gonadotrophin [hCG] challenge.
-Under the conditions of this study, Iprodione did not produce alterations
in testlcular function follow1ng dmetary exposure. at 3000 ppm for up to 14
days. . .

This study islclassified.Aceeptable‘[non—guideliné].
COMPLIANCE:  Signed and dated GLP, Quality Assurance, and Data

Confldentlallty statements were provided. No . flagging statement Wwas
submitted. , '
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A.

1.

B.

1.

MATERT
Test Material: Iprodione

Chemical name: 3-(3,5-dichlorophenyl) N—130propyl ~2,4-dioxoinidazo-.
: . lidine-l1-carboxamide :
Desgr;gtlgn -off-white powder consisting of large spherical granules

‘Lot #: 8306201;

Purity: 97.3%

Stability: stable [from Mateérial Safety Data Sheet]

cas #: 36734-19-7 .

w - Cy3HpsC1,N;05

[structure]
Cl o 0. . CHy

}\N/u\ma/}\cua:.

o .

Figure-1 Iprodione

Formula: (1) CyHyuClN.O,;
Sgurce: Rhone- Poulenc {Research Trlangle Park, NC]

' Vehicle: #5002 Purina Certified Ground Rodent Chow;'ggtgh'ﬁz not
provided. . . ‘ . : :

Mmra\t"’ ' '
Strain: virus. antibody free [VAF/PlusQ], Cesarean-derived (CD®)},
Sprague-Dawley (SD), barrier reared- (BR), outbred albino [Crl: C'D® (sD)
BR] ,

s ~8 weeks old

Agi_gn__auiy.a_l_
- Weight: 263.36-324.49 grams at randomization

Source: Charles River Laboratories, Inc. (Crl), Ralelgh NC.
Houging: individual cages '

Diet: #5002 Purina Certified Ground Rodent Chow ad libitum

Water: deionized/filtered tap ad libitum

Envirdnmental conditiong: standard laboratory condltlons, except ‘that
room was malntalned on a 14:10 hour light:dark cycle

Accllmat;og period: 7 days

- STUDY. DESIGN and METHODS . !

ife dates - initiated: July 26, 1995; completed: Bugust 9, 1995

=1
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2..

Animal agsignment: Fifteen adult virgin male rats were agssigned to one
of two experimental groups [eithér 0 and 3000 ppm Iprodione} by a
randomization process and stratified by body weight; at study

" initiation, the body weights of both groups were homogeneous by

gstatistical analysis. Ny

Dogse preparation and analysis - Iprodioné was ground into a fine

" powder, and a known amount of this was added to a known amount of feed

and mixed thoroughly. Test diets were analyzed for adequacy of mixing,
stability under both £freezer [-20°C] and study conditions {room
temperature] , and attained concentration. The test diets were prepared
once at study initiation and stored under freezer conditions. Fresh
diet was provided on days 1 and 7 of the 14-day feeding study.

RESULTS

The results of the storage stability study of diets containing 3000
ppm Iprodione indicate that the test diets were stable for a period of -
125 days when stored under freezer conditions and for 9 days at room
temperature [results shoun on pages 118 and 119 of report (APPENDIX I11)] . TB II notes that on
page 120 of the report [APPENDIX II], it states that test diets can be
stored for periods of time up to 35 days at freezer temperature [0 to
-20°C]. The mixing procedure was shown. to be adequate [page 111 of repart,
appenpix 111 . The test diets were found to contain the appropriate amount
of test material (106% of nominal concentration; results shown on page 135 of the

- report] .
Preliminary experiment to 'gg. termine hCG challenge parameters - This

experiment was performed to establish an effective dose and time
response regimen to detect 'a testosterone response in plasma and
testicular homogenates. Fifteen groups of 6 untreated male rats [same
supplier/strain/age of those used in definitive studyl] were utilized.
Five dose levels of hc@ [0, 0.2, 0.4, 0.8, and 8.0 IU/100 g body
weight] were injected via the tail vein; and plasma and testicular

" samples were collected following sacrifice yia rapid decapitation

without anesthesia at %, 3, and 6 hours post injection of -hCG. Samples
of the left testis were stored at =~-20°C until homogenization and
prior to homogenization were thawed, and the tunica albuginea was

- removed. The testis was homogenjzed on ice in a PBS buffer [0.01 M

sodium phosphate plus 0.85% (w/v) sodium chloride, pH 7.4. Following
homogenization, a sample of the testicular homogenate was diluted at
1:20 in a PBS-gel buffer [0.1 M sodium phosphate plus 0.85% (w/v) -

~ sodium chloride with 0.1% (w/v) sodium agzide and 0.1% (w/v) gelatin,

pH 7.4. The diluted homogenate was stored at =-20°C analysis for -
testosterone. concentrations. : )

RESULTS
Testosterone concentrations were increased in all hcG dose groups in
both the plasma and testicular homogenates compared to the controls at °
one or more time points [Table 1]. There was a dose-related increase -
in mean plasma testosterone concentration at 1 hour, and the increases .

3
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were statistically significant at doses of 0.4 IU/100 g BW and above.
At all other time points, increases in mean plasma testicular
concentrations were observed at all dose levels of hCG, but a dose-
response was not observed. At 3 hours, all dose levels displayed a
- statistically gignificant increasge in plasma testosterone
concentration compared to the control. There was a dose-related
increase in mean testosterone concentrations in testicular homogenates

-at each time point, with statistical significance being attained at
all dose levels at 3 hours and at doses of 0.4 IU/100 g BW and above
at 1 and 6 hours. Based on these data, the dose and sampling time for
‘the definitive study were selected to be 0.8 /100 g BW and 1 hour,

respectively.
Table 1. Preliminary Study to Define Dose and Time Resbonse
hecg . Jestosterone Ing/mL] °
T IU/160 g BW '
] 0.2 0.4 - 0.8 8.0
Plassa
1 hour 3.2321.12 4.1240.93 9.7232.76* 14.512£1.37* - 26.6822.15%
3 hour 1.5720.44 B.22:1.64* 10.10£0.58% 15.2712.47% 13.3240.81*
-] hodrs 3.3%:0.84 4.1120.46 7.3120.80* 12.0121.04* 10.91£0,22%
Testicular Honogenate e ' . ' ;

1 hour 14,8324 .07 26.612:8.36 4B.01£8.66% B1.69:7.65*% 1 113.8223.56*
3 hour 8.1323.59 36.9227.72% | 42.6024.77% |- 85.19:B.64* 73.761:7.07*

| & hour' 16.1124.61 | 17.62:0.89 | 32.6623.58% | 77.96s12.%x | 150.06212.83 |

* p<0.05; data from Table, HA-1, page 19 of the report

5.  Endocrine mea gurementsg - Hormone concentrations were determined in the
: plasma using radicimmunocassays [RIA] validated [using male CD rat
.plasma or homogenized testis, and cross- react1v1ty of Iprodione was
checked at 28 ug/mL (maximum possible blood level in rats treated with
3000 ppm Iprodione)l for male rats at RTI. Rat LH -Mini RIA - It was
stated that the protocol incorrectly listed LH analysis, and the adgsay
~was performed but, due to cross reactivity of hCG in the LH assay, the
' results were not considered sczentifically'valld and are not reported.
Testosterone RIA - A no-extraction, solid-phase WI-RIA was used, which
utilized testosterone-specific, antibody-coated tubes and #I-
testosterone . [details from pages 22-23 of the report] . The standard -curve was
prepared in a PBS-Gel buffer [0.1 M sodium phosphate + 0.85% (w/v)
sodium chloride with 0.1% (w/v) sodium azide and 0.1% (w/v) gelatin,
pH 7.4]. Testosterone controls were prepared in the same matrix as .
unknown samples by adding known concentrations of testosterone  to
. plasma or homogenized testis, as appropriate. For the RIA procedure,
the sample [plasma or homogenlzed testis) was pipetted directly to the
bottom of the tube, PI-testosterone was added, and the tubes were
vortexed and then incubated in a =37°C water bath for 3 hours. After
1ncubat10n, the supernatant was aspirated, and the tubes were counted
in a gamma counter [ICN 10/600 Plus]

Asgsay characterlstlcs are presented 1in Table 2. Testosterone:
" Testosterone was more readily recovered from the plasma than from the

4
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6.

testicular homogenate [~90% w8 =70%; respectively]. Possible
interference with recovery from the testicular homogenate was thought -
to include the preseénce of more androgen-binding components .or
metabolisgm in testicular tissues. Intra-assay variations for blank and
spiked samples were =12% or less for plasma and =6% or less for
testicular homogenates. From the control values, the intra- and inter-
assay coefficient of wvariation, % recovery, and the index of
parallelism for the assays were determined. The sensitivity of this
aggay was 3.5 pg. : '

Table 2. charactenstms of RIAs Validated for Determinaﬂon of Testosterone
"~ from Male Rats .

Parameter . Hormone Assay
plasma testosterone testicutar
. homogenate
sensitivity (pg) 3.5 R 3.5
ntra- vari ) o ) : :
blank ) 0/8.7% 0/7.6%
mass added - - 2/11.8% - 12.5/5.5%
i 8s5.2% 2574 .4%
- 50/4.2%
iptgrageay varjstjopt - '
# of assays . 1 . 1
blank . ) MM NA
mass added HA HA
% recovery of added massd - 2/92.5% 12.5/60.7%
8/964.3% . - 25/68.8%
. ) ~__50/B8.5%
index of parallelism (%)s 127.9% . 112.6%
crosg reectivity of terodione (X) 0% - NY .
m ST

2 #s are mass added Lnalmulx variation [for -intra-assay varfation, .

# of samples assayed was 10 in each case; NT = not tested; NA = not applicable;.
d #s are mass added [ng/wll/% recovered; ¢ concentration of low volume +
concentration of high volu\e x 100; data from Yeble MA-3, page 23, of the.report

DQE.&L&LMQQ&Q& -In Vivo Phage e Two groups of 15 male rats each
were administered Iprodione via the diet at dose levels of 0 ppm and
3000 ppm for 2, 7, or 14 consecutive days, during which time daily
clinical signs, body weight [days 1 and 3, 1 and 7, and 1, 7, and 14,
respectivelyl, feed and watexr consumption [same time points as above] '
and mortality were wmonitored. The rats were tested using an in _vivo
hCG endocrine challenge test [ECT] for testicular responsiveness on
the day of sacrifice ([day 3, 8, or 15]. The EDy, of hCG was
administered 1ntravenously via a tail vein, and the rats were
sacrificed one hour later via rapid decapitation,'!and trunk blood was
collected for the determination of plasma testosterone. A complete
necropasy was performed on each rat, and the liver, paired adrenals,
paired kidneys, each epididymis, each testis, and total accessory sex

‘organs [TASOs] weighed ag a unit with £fluids [seminal wvesicles,

prostate, coagulating glands; bladder removed] were weighed. The left

5
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and right ‘testicles were removed, trimmed of fat, and the left testis
was frozen until analysis for testicular testosterone concentration.

Statisticg: Parametric statistical proc‘edures were applied to
parametric data. Appropriate General Linear Models [GLM] procedures
(SAS Institute Inc.) for the Analyses of Variance [ANQOVA] or Student's
T-test were employed using SAS/STAT® goftware [SAS® Version 6.08].

Prior to GLM analysis, which was used to determine whether significant
dose effects had occurred for selected measures, a logy, transformation
was performed on all testosterone data [Snedecor and Cochran, 19671 to
allow use of parametric methods. GLM analysis was used to determine
whether significant dose effects had occurred for selected measures
[aNOVA] . An F' [folded] statistic was used to test for eguality of
variances, and univariate procedure was used to test for normality of

 distribution. A two-tailed test was used for all pairwise comparisons,

body and  organ weight parameters, and feed consumption. The null

. hypothesis, that the relationship between testosterone in the testis

and testosterone in the blood does not vary by dose group or 1ength<of
exposure, was tested via a series of linear regression wodels in SAS
GIM. Analysis of the preliminary study utilized GLM procedures for the
ANQVA and Dunnett’s test for pairwise comparisons of treatment groups
back to the control. . .

RESULTS
’ Ig Vivo Phase
Lﬂw@mmw All rats survived

"until study termination, and there were no apparent treatment-related
-gigng. The Iprodione rats displayed decreased body weights by days 3,

7, and 7 ([95%, 91%, and 90% of control values, respectlvely] of the 2-
day, 7-day, and l1l4-day expoSure studies. A decrease in overall body-

weight change was obsexrved in each Iprodione exposure group compared
- to the control groups [Table 3]. The Iprodlone rats-also ate less food

than the controls [Table 3]. Water consumption was comparable between
the control and treated rats in the 2- and 7-day exposure groups but
slightly lower [94% of control] in the Iprod:.one group compared to the

.control value throughout the study. On a mg/kg/day basis, the amount
- of Iprodione ingested was (1) 153.04 by the 2-day exposure rats, (2)

172.37 by the 7-day exposure rats, and (3) 186.16 [week.1]/204.00
[week 2] by the i4-day exposure rats. e

L\
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- Table 3. ﬂ-ueight and Food-Consumption Data

Exposure Days ) 2 7 ’ 14

Parameter/Group 0 ppm .1 - 3000 ppm 0 ppm 3000 ppm. 0 ppm - - 3000 ppm
Bady Weight (g1/Day ) ! .
1 316.3 316.5 317 [/ 314.9 316.5 315.6
3 332.8 315.2*%(951¢ - - -
7 - T 364 8 330.57 1911 362.9 326.9%[50]
14 ! - ) - - 411.7 357.1* (871
Body-Weight Change [g] 166 | -1.2e 47.8 - 15.5¢ 95.2 41.5*
Food Consumption [g/dayl 24.9 16.1 1651 26.3 18.6 (711 26.3(uk. 1) 19. é'[?ﬂ(uk. 13}

27.4(uwk. 2) 23.3*[851 (wk. 2)

o

2.

S

~ not measured; * p<0.05; ¢ (X of controll; data from table A-1, page 33-34 of the report K

‘Organ weigh‘gs - Compared to the control rats, the Iprodione rats
displayed decreased livér [all exposure groupsl], kidney. [7- and 1l4-day
exposures], TASO ([7- and. 14-day exposures], and right/left/total
epididymides weighte [7- and 14-day exposures] and increased adrenal
weights [3- and 1l4-day exposures]. The relative adrenal weights were
gignificantly increased in the 2-day and 14-day exposure rats compared
to their respective control values, and the relative testes weights
were significantly increased in the 7- and 14-day groups. The relative
TASO weight was decreased in the Iprodione rats exposed for 7 and 14
days compared to their respective controls [Table 4].

u _ : Yable 4. Organ-Weight Data ' ) -
‘Exposure Duration 2 days 7 days ) 14 days
Qrgan/Group . G ppm 3000 ppm 0 ppm 3000 ppm 0 pom 3000 ppm
Liver Iol 13.5 12.4% [92]¢ 15.3 13.3% (871 16.0 6.7 923
kidneys (gl 2.52° 2.52 2.72 ] 2.45% (903 2.83 2.58% [o11
adrenals tmgl 54.6 45.6% (1201 63.8 62.7 54.5 69.1* [1271
right testis [g] 1.48 1.43 1.55 1.52 - 1.54 1.54
left testis [gl 1.44 1.42 1.57 1.52 1.54 1.54
H total testes (gl 2.92 2.84 3.1 3.04 3.08 3.09
right epididymis Imgl 358.7 360.0 425.3 355.3* [B4) 450.8 A11.7% 1911
left epididymis [mg) 330.4 359.0 T 429.7 f  352.2* 82 641.8 403.6% 191)
_ total epididymes Img 659.0 719.6 856.6 | 707.5* [83] 892.6 815.4* 191}
TASO [g1 - . 1.49 . 1.48 1.81 1.28* (711 2.11 1.54* [73] i
relatives B :
Liver gl 40.63 39.24 41.99 40.16 38.88 41.18* (1061
kidneys [g} 7.58 7.99 7.45 7.41 6.88 7.285
adrenals Img] 0.16 . 0.21* 131 .18 : 0.19 0.13 0.19* [146])
right testis fg], 444 4.5% 4.24 4.,59* (to8y 3.75 4,33* 1115)
left testis [g) £.34 4.51 4.29 4,62 [108) 3.7% 4.33* [116]
total testes [g] ~ 8.78 9.04 - 8.53 9.21* [108] 7.48 8.6 [1161
_right epididymis I[mgd 1.08 1.15 1.17 1.08 1921 1.10 1.16 1105)
-teft epididymis Imgl 0.99 1.14 1.182 1.07* 91 1 1.08 113 1105)
total epididywes Ing 2.07 2.29 2.342 2.15* 921 T 217 2.29 {106)
TASO [g] 4.47 4.70 %.97 3.88* 781 5.14 4.31* 184}
Body Weight Igl) -332.9 _ 315.2* {951 364.8 330.5* 911 - 411.7 - 357.1* 1871

* 1<0.05; ¢ [% of controll; # mean organ weight Imgl/g body weight; 2} maté '
data from Table A-3 & A-4, pages 35-37 of the reporg

A
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homogenates collected one hour after hCG challenge following any of
the exposure scenarios. The release of testosterone into blood and
total testicular tissues was similar among the exposure times and
between control and Iprodione-treated rats [Table 5].

Table 5. Plasma and Testicular Testosterone Values ]
8 _ppm 3000 _ppen 4
T 2Days
; plasme testosterone [ng/ml] 19.7121.22 21.5722.06
| testicular testosterone [ng/g testisl | 814.64£44.32 844.68263.93
‘ testicular testosterone Ing/m1l 116.33222.16 120.09+36.06
7 Days '
! plasma testosterone {ng/mi} 19.532%.07 21.02¢1.89
testicular testosterone [ng/g testis] | 867.58:28.89 . 928.55270.75
testicular testosterone (ng/mild 135.51220.54 142.40245.29 -
© 14 Days :
‘ plam testosterone [ng/mi] 17.72¢0.96 18.0442.48 -
| testicular testosterone (ng/g testis) | 938.30245.64 908.82+108.56
__testicular testosterane {ng/mi]1} 143.23222.74 140.58266.73

calcutated by reviewer using data from Table AA-16 [pages 62-641;
datu from Table A-5, page 38 of the report

DIBCUSSIOH

The objectlve of this study was to assess the effects of in_vivo
Iprodione exposure for 2, 7, and 14 days on plasma and testicular
homogenate testosterone concentrations in the male rat following a
human chorionic gonadotrophin [hCG] Endocrine Challenge Test (ECT).

Also reported were the results of the preliminary studies performed to
(1) wvalidate the testosterone radiocimmunovassay [RIA] for use with
testicular homogenates and (2) establish an effective dose of hCG and
appropriate collection times for detecting a testosterone response in
plasma and testicular homogenates following an in)ection of hCG into

T a tail vein.

" No changes in testicular tfunction, as assessed by measuring

testosterone levels in plasma and testicular homogenates from male’
Sprague-Dawley rats following oral administration yia the diet at
doses levels of 0 ppm and 3000 ppm Iprodione for 2, 7 or 14 days, were
observed. As in another mechanistic study on Iprodione of similar
duration and at the same 3000 ppm dose level [MRID 44171903},
decreased body weight, body-weight gain, and food consu'mption were
observed following Iprodione exposure for 2, 7, and 14 days via the’
diet. Similar organ-weight effects [! absolute liver, kidney,
epididymis, and TASO; t absolute and relative adrenal; | relative
TASO] were observed in the current study as were observed in the other
study also. There were no significant differences in either peripheral
plasma or testicular homogenate testosterone levels observed in
samples collected one hour after hCG challenge. In the other study
cited above, plasma testosterone levels were not. found to be
statistically significantly different from the control .values,
although an increase was observed [1.16%0.16 vs 1.53%0.38 (132% of
control)]. In a 30-day gavage study [MRID 43535002], increased plasma
testosterone levels were cobserved in rats administered 300 mg/kg/day

@
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[not statistically significant] but not in those administered 120 or.
600 mg/kg/day. In the 15-day exposure phase of that study, decreased
plasma testosterone levels were observed in both the Iprodione [600
mg/kg/day] and pair-fed control rats compared to the vehicle control
rats. In in vitro studies using rat testicular sections, Iprodione was
shown to decrease testosterone secretion, which differs with the
findings of the current study, suggesting that homeostatic mechanisms -
were utilized to compengate for effects induced by Iprodlone on
‘testosterone secretion from Leydig cells.

B. Study deficiencies None that would affect interpretation of the study.
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