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ACTION REQUESTEDS Review of [§ 83-4] Multigeneration Toxicity
ctudy/Rats [MRID 4317383-01)

rsgulatery Criterim: This Hultigeneration Toxicity Study/Rats [MRID
£31783-01] does not fulfil the criteria for & 622 subpission. The
reproductive BOEL [37.8 g /kg/day (300 ppm)] is greatser than 160
ripes the current ADI/AFD [0.0L mg/kyg/day = 1 my/kg/day]) . and not
"lpss than 100 times the current LDI® as srated in the documeant.

A Data Evaluation Report for the above referenced study is
attached. A Supneyy is provided Lhelow.
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(§ 83~4] mltig@m@xmtims poricity grudy/Rats

in a tvo qeneration study, Ha‘than@ar@cnic Acid [>99.M%} vas
administered in the feed at concentration jevels of G/ 100, 300 and
1000 ppR (equi.valem:, respectively, re 0, 5.3, 17.8, and 63.5
ng/kg/day for males and 7.5, 22.5, and 77.6 ne/kg/d8Y for females
o 30 Spraqu@«nmvﬂ@y rats/sex/group in the ¥ and T g@ﬁ@fa‘ci&mo
Animals were pated for 21 days in a ratio of one TO one afier
“yeceiving the test compound for 14 weeks. Hated femaies continned
- ¢o receive ths teat compound throughout the ensuing gestatior and
1actation periocds. all @m‘@x\tal animals wers continued on treatmant
until gacrifice soon aftey weaning of the last 1ickars.
Evaluated paraneters included body weight, clinical obgervationd,
food consusption; pating, pregnancy and fertility ingicesd,
qammtion, pwturitien and mean llitter Asta, prostate gland welght,
prostate to body waight ratio, testes welght, testes £o body weight
ratio, Spers assessnent pmx‘am&t@rg (t@sticulem‘ BPS rid count,
cauda @pi.didwwl Spern count and mean SHATH mortalityl, ané
nistopathologie . :

No adverse egfect of rroatment occurrad at 100 pP2 in the evaluated
¥, and Fy parental g@n@t&ti@n paraneters. ,

Fp pm:@m:a}. pales at the 100 ppn dlatary 1svel, showed & @nqge$wti@m‘
of an adverse effect 88 avidenced by & reducticn { ~g%] in masn ody
welght gain over epe sntive treatnsnt interval sorralated with &
guggestion of an incressd [#6%] in food consuuption quring the
p@st«matimg pariod. analyses ©OF the p};’@maﬁm@ pariod peranelols
ghowed & decrease in tne efficiency of food weiligation of =12%.

At the 1000 ppR dietary levels, treatment effects OVEE rhe entire

treatment interval jincluded reduction 31 mean body weight [#8%] for .

parameters ghowed a rrectaent relatad d@aﬁ’@&@@- in the eff jciency of
food utilization in the § gen@xati@n males of w15% and By nales of
#19%. T ' :

gvidence of & reproductive roxicity effact was noted at 1060 ppB
for both p&zmﬁt@}. g@n@xa‘ﬁi@n@ (¥, and ¥,) where decraassd mregnancy
rates &and pale fertility rates, and ‘dacreased welghts of the
progtate giand and testes and prostate o body welght ratio
occvzxf@ei,.

The neonatal paranetors for the ¥ and ¥, g&n@zz&ti@nﬁ warpe oot
remarkable compared Lo the respactive control at any dietary level.

Phe HOEL {parental/ systesis soxvioityl = FOF paless: 100 PFE (85,8

o ;-EE-

aofd uwtiligation in beth

@gfi&gg&@y?g ropt. = 380 A ina?.2 mggka,!emyg naaed o8 Apawond
pofy walght gain and officlency of £
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parental gemerations. Fer females, & systenic XOBL/LOBL was me® -
determined. The NOEL [repreductive  -toxzleity] = 360 ppe {=27.8
Bg/Rg/day) 3 LOBL = 1000 ppa (863.5 ngfkg/day) based om lswem
pregnancy rates and lover nale fortility rates and decressed
prostate and testes velgits in both gensreitions. i

The study is classified as Cove Guidoiine and satisflsn the
[§ 83=4] guid@lin@ requiresent for a reproduction study in rats.
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PLPLE OF RUPORTS A Two-Ceneration Reproduction Study in
pats with Methanearsonic Acid {MBA}

S¥UDE IDE

BPIPICATION: $1-36668

AFFEOR: R. BE. Schroedey RIZEUAT DRTB: 3/17/94

In a two g@ﬁ@%&ti@n astwly, Methaneavsonie Acld [>99.44%7 was
acdninistered in the faed at concentrztion levels of ¢, L00, 309

and 1000 ppw Tequivalent, respactively, to 0, 5.8, 17.3, apd £3.5
ng/kg/day for males and 7.5, 22.5, and 77.6 wg/kgfday Lor Funales

. o 30 Spragus-Dawley rats/sex/group in the F, and P, genarations.

inimals were mated for 21 days in a ratio of one to one aftayw
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receiving the test compound for 14 weeks. Mated females continued
to receive the test compound throughout the ensuing gestation and
lactation pericds. All parental aninals wers continued omn

treatment until sacrifice soon after veaning of the last litters.

Evaluated parameters included body waeight, clinical obeservations,;
food consumption, mating, pregnancy erd Cortility indlces,
gestation, parturition and Bsan littur data, prostate gland
weight, prostate to body weight ratioe, testen welght, %
body weight ratlie, speram assessnent parameters [testicul
spermatid count, cauda eplididymal sperm count and Dean Spers
mortality], and histopathology. . _

ok
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No adverse effect of troatsent occurred at 100 ppm in the
evaluated F, and F, p@r@ntal gan@r&tion paraneters.

'F, parental malss at the 300 ppm dietary level, phowed & S
tion of an adverse effect as evidenced by a reduction [(#9%]
mean body welght gain over the entire treatment intervel
correlated with a suggsstion of an increase [w6%]) in food
consumption during the post~mating period. Analyses of the
premating period par@M@t@rw~@hQW@é,afd@cr@&wmuim the efficlsncy
of food utilization of =12%. -

2% the 1600 ppm dietary levaels, trestment effects over the exniivre
ryeatment interval included reduction in mesn body welght [%8%}
for the ¥, parental nales; reduced maan body welght galnm [=3%]
for the F, and ¥, parental males which corrslated with an
increased food consumption in these males [w15%]. Analyses of Lhe
presating pericd paraneters showed a treatment related decrease
in the efficiency of food ubilization in the ¥, generaticn maiecs
of =15% and ¥, mzles of =19%.

Pvidence of a rsproductive toxicity effect was noted at 1000 ppm
for both parental generations (F, and F,) vhere decreased
pregnancy rates and male fertility rates, and decreasad velghis
of the prostate gland and testes and prostate to - bedy weight
ratio occurred.

The neonatal parameters for the ¥, and F, generations wers not
- remarkable coumpared to the respectlive control at any dietary
level. :

The HOEL gp@m@mkﬁliﬁgﬁkﬁﬁi@ temlcity] = For maless 100 ppik (5% . 8
wglEg/day); LOBL = 3060 ppa (17 .8 mg/kg/day) based o dacroszad
pody weight gain and efficiency of Lood utilisaticn in both
parantal generatlont. vor fopnles, o syotenis WOBL/LOEL wad nol
determined. Tho FORL [reprofustive tomicity] = 300 ppm (=17.8
ng/kg/day) ; LOBL = L0909 pEm aw%ﬁaﬁj@g{kgi@&y) based en lover
pragnancy rates s=d lower =216 Ssztilily zaces ERG GBRIuEBSE

prostate and testes woights in botdh genczations.




The study is classified as Cere culdeline and satisfies the
(§ 83-4] guildeline requirewment for a reproduction study in rats.

The objective of this study was to assess the long term effects
of Methanesarsenic Acid administered via the distery routse through
two generations and to determine if the test matevrial produced
abnormalities in parental activities from mating through lacta-~
tion or in growth and development of offspring from concepticn
through maturity.
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A. Tost Material

identity: Hetheso~resonic Acid (MAR)
Batch No.: . . 003040" _

Purity: >99.44% a.i.

Descriptions ' Whita cryetalline powder
Storagse? 60-83° ¥. in a fibar containexr

with a desiccant
vehicle: Test substance administerad in the diet. .

B. Tost Aninmals

Species/Sew: albino Date (Outbrad)
strain: ‘ [Chf-Ccrl: CO®(SD) BR]
Source: . Charlas River Leboratoriss,
' Portege, HMI 43081
Age: ' ' 59 days (¥, gencration at
, study start] '
Identification: , Metal eax tag
2cclimation: 24 weaks
Housing: . rndividually in suspended
: stainless stepl cage
Food: Purine Cortified Rodent Chow®
B e #5002 (aeal)
B st )
Water: : Tap v

Environment: Temperature - 19 €O ,
. 2580: Humidity - 28 to 73%;
. Rir Changes ~ Wh; Light/Dack
: cycle: 12 hours light/li2 howrs
dark

@s
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¢. Diet Preparation and Rmalysis

The test substance was administersd at a constant concentration
(ppm) in the diet. Frash diets were prepared at 3 week intervals.
Animals were provided with fresh fesd at lesast weekly during the
study.

D. Avelytisal 2nalyses
(a) Homogenaity

Mock batches of diets at the low and high concentrations vere
evaluated to determine homogeneity. Threa (3) randomly drawn diet
sanples were taken from each mix at each of 3 lavels (top,
middle, bottom) in the mixer and analyzed by gas chroématography
(¢c) using a nitrogen phosphorus detector (3WD) for quantatation
of MAA as the methylthioglycolate derivative. A confirnatory
quantitative analysis was also perforned using atomic absorption
spectrouhotonetry {ARS) .

(b) Stability Analyeis

A 21 day ambient storage stability'ass@agm@nt was performed.
These sanalyses were verfornel at the lov {100 ppwd and bigh (000
ppm) concentration diets.

(¢) Analytical Confixmation of concentration Lavels

Ttwo diet sanples Qara collected for each test diet at preperation

‘throughout the study.

Analyses to confirm concentcation levels of diets intended for
use on study were performed om the first 5 mixes (study Veeks 1-
9) and subseguently for every fourth mix (Study Weske 16, 22, 24,
26, 34, 42 and 47) for the remainder of the study.

21X, STUDY DEBIGH:
A, Duration eof Treatment
F, Generation: F, generation animals received the appropriate

treaated diets for 14 weeks prior to initiating of mating and
treatment continued until sacrifics.. S

F, Genaratlion: F, gerexation animals recsived the appropxiate
treated diets for 14 weeks pricr to the initiation of mating and
rreatnent continued until sacrifice. F, pups consumed tha 4let st
the distary level of the dam late in lactation and selected By )
animals continued to consuma diets at these concentration levels
curing the post-weaning paricd thoough tu The initiation 28 Liw

pre-mating period. -




8. Mating Preceduze (F, and F,)

Animals were mated in a ratio of 1 to 1 until observation of a
copulatory plug and/or sperm in a vaginal smear or for a maximum
of 7 days. Females not mated after the initiel} 7 day periocd were
randonmly distributed to a differant male within the sane
treatment group until evidence of mating wad obgerved or for 7
additional days. The same procedure was repeatad for a thivd, 7
day mating procedurs for unmated femaies. The day on which a plug
or sperm in a lavage sample was detected was considerad to be
gestation Day O. S

once mated, females wore removed from the meting wnlt and housed
jindividually for the remainder of gestation. The report did not
jindicate whether sibling matings vere avoided.

c. gelection of P, Parentsl genoration

At weaning of each 1itter on Day 21 of lactation, two pups/sex/.
iitter were randomly chosen to bacome & poel of aninals from
which the ¥ parental generation was s@l@&t@&-fzﬂlﬂ@x/greup).
Thegse DUDS received diets at the saad distary leve) ag thelr
parents. The excess pups wers culled so that each litter wes
represented in the parental genevation by at lcast cne pup of
gach S8¥. :

p. Animal Aspigement

¥, animals vere randomly asgigned to test groups basad on body
welght. Fy animals were assigned as deascribed abova.

Aeisal Recigusents

R p o LA G ST SR B I S OB S

anlmsls/Group ||

Broup Diotary . Conc. {pp®m)
-] 2 ;
1 30 30 |
P2 _ 30 30 o
3 Mid 360 ) 30 30 |
a 4 ﬁigh 1000 32 30 |

B @bs@zv&ti@&@
(a) Parental aninals

Anixals were . reckes twice daily -tor mortality and gross SignS of
‘toxicologic or ?ﬁ&rma¢010gic effects. Detailed physical exanina~-
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tions for signs of iocal or systenic roxicity., pharmacologic&l
effects and palpation for tissue PALBES Were perforned pre-test
(study weaks -2, ~1 and 0) then vaekly, thereafter, for the Fy
generation until terminal.sacrifice. For the F g@m@ration, these

examinations initiated at the gormal start of the pre-mating
period and then weekly thersafter until terminal gacrificd. .’

. after Day 20 of g@@tation, dans Were observed pwice dally for

signs of-parturition. The day on which all pupsé Ver e deliverad
was deaiqnat@d pay O of jactation.

Body weight and food consumption were recorded weekly during pre-
mating for poth males -and femal( in =he Fp and ¥, pm'@ntal '
gcncrations. Iin addition, for fepales, DoAY welght was determined
on Gestation pays (GDS) o, 7, 14, and .20 and actation Days o, 4,
7, 14, ané 2%. Food consumption was not racorded guring the
mating oY jactation periods but was recorded on GDS =7, 7-14&,
and 14-20. . »

(b) of£spring

Litters were cbserved as soon as posaible atter delivery (Day ©
of lactatiocn) for the nunber of live and Aead pups and pup
apnormalities. Thersalter, 1iteers wera chaorved cwice dalily
(moxning, afternoon) through to D&Y 21 of lactation.

Pupe wWere counted on Days 0, & (pre- and p@%tw@ﬁll},-?, 14, and
21 of 1actation €O¥ 1ica, dead znd migning ingividuale and
external sax Jdetermination Was parﬁﬂwm@d. individual 1ive PUP
pody welights ware recorded on Days 0, 4, 31 of jactacion.
The litters were culled on Day 4 of lactation, all litters with
greater ¢han 8 pups were reduced to that number with egual
nunbers/8ex when possible.

Po postmorten B aminabion

vales in the parantml g@n&rations yere gacriticed soon afiter the
jast litters were delivered- All females {both pacad and unmated]
yere gacrificed as & group Soon after weaning of the last 1itter.
gxcess F, pups® and all F, pups yere sancrificed on pay 21 of
1actation. '

Adults were @xaanguinated following an overdose of inhaled carbon
dioxide. Pup® wetre gacyrificed by an overdose of inhaled carbon

(a) Gross postmorten gxapinations - adults

cross postmorted @x&&imation@ were performed on all adult
qeﬁ@ration animals and included a count of uterine implantatinm
gcars, when present. Abnormal tissues, i.e., gross lagions, and




repreductive tissues were preserved for all sanimals 15 10%
neutral buffered formalin. ,

(b) Groses Postmortem Examinations - Pups

At weaning, the unselected ¥, pups and all pupe from the P,
generation were given a gross external and internal axamination
including intermal sexing determinations and then discarded. Any
abnornal tissus was saved in 10% neutral huffered formalin.

Pups (intact) found dead during lactation, stillborm pups, or
those culled at Day 4, vere waelghed and given a gross external
and internal examinatlion including intermal sexing. Unusual
observations and the presence or absence of milk in the stosach
of dead pups was also noted. These pups were then preserved in
10% neutral buffered formalin.

{e) Sparmlzvalu&tian .
he left testis, epididymis and vas deferens from each animal was
bl wiled and evaluated for eperm znalyses on 10 randeomnly selected

»iles per group from both the F, and F,; generations &g follows:

SO ad

L4

gpermatid count (homogonolty resistant) - left tasies
& total cauda epididymal sperm cornt -~ left ecsididyals

¢ asssssment of norphology from sper: coilected from tha left
- cauda epididiuis : ;

¢ assessment of motility from sporm collected from the ves
deferens - left side '

o asseesment of fluid collected from the left cauda epididymis
for dabriz and uvnexpected cell types (immature cellis of
sperpatogenesis) .

(@) Organs Weights

The following organs werve weighed 2t necropsy of the F, and F,
‘parental animals ard organ/body welght ratios were calculated.

Maleg: testes (right and lefi testes individuwally weighed),
epididymides. (both weighed individnially) as the entire stxuvctun®
ard cauda alone [the cauda epididymides (left side) wavre welghed
fer the males used in the sperm assessyant component. For all
other males, the epididymides were weighed and retained intact],
seminal vesicles (veighed together with and without thelr fluid

conten(), prostate, pituitary.
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pituitary

{d) Histopsathology

The following tissues were preseyved in 103 neutral buffered
formalin [testiz and epididymis from maies not selectsd for epern
evaluation were first preserved in Bouin’s solution), stained
with hematoxylin and ecsin and wicroscopically examined for the
all the P, and F, generation animals in the control znd high
dietary levels. Additionally, zll gross lesions from all groups
were micrcscopically evaluated. :

The rigat testis of all animals selacted for sperm evaluation
(16/group/generation) were proczssed for plastic em iding,
sectioned at 2 microms and stained with PaS for microscopic
evaluation. . .

AT
S O VRN A YT DL

testes vuginag
apialdrmides LHRERD
saminsl vesicles . ovaries
progtate pitultary
roagulatiag gland, creas leclions
piTuitary '
_grass lesions o

G. Btatistisal Zmalysis

Data for the treated groupe were comparad Lo the respecti s
controls. ' '

The following tests were uged: Bartlett’ s, ANOVA, Dunneti’s,
Kruskal-Waliis, Summed Rank Test (Duun), Regression Analysis
{trend, lack of fit), Jonckheere’s test for momctonic trand
and/or Arc Sine transformation to evaluate the (1) mean body
weight and mean body weight change, (2) mean food consumption
data, (3) litter information - mean gestation length and mean
.number of pupe, (4) mean pup weight data, (6) mean sSperm
assessment data and, (5) mean pup viability and wesning indices.

The following tests wers used: Chi-sguare, Figher Exact Test,
Bonferroni Inequality, Armitage’s Test te cvaluate the (1) mating
indices, (2) pregnancy rates, (3 male fertility indices, (4}
litter survival index and (5) mortality rates.

E. Beculatery Complisnes

Signed statements of compliance with Good Laboratory Practics

Y




Standards, Data Confidentiality and Fiagging criteria were
dincluded in the report in Voi. I. A Quality Assurance staiement
was included in Vel. IX. The flagging <tatement indicates tmmt
this study exceeds thea criteris (#9; for a reproductlon stud
that the “reproduction effects NCEL ie less than 100 times ﬁh&
current ADIY, as per 40CFR 2158.34.

IV. RBBUL:S and DIBGU@@IOE'
A, Analytical Analyses
(a) Homogeneity

Extractions from the 1.0 ogi sanplas of the 102 ppm dose groud

- using the GC/NPD method revealed tha. the avernge concentration

at the top, middle and bottom of the coatainer, respesctively,

were 125.0, 124.4 and 104, o% of the nominal concentration.
Confirmatory analyses of ithe sample using AAS showed the 100 ppm
dose groups to be 78.8, 92.3 and 89.6%, of the nominal

- conpcentration, respsctively, in the top, mniddle and b@@tﬁm.g@t@&

of the container. o e F S
Bxtractions from the 1.0 g2 sawples of the 1000 pom doae group

vere analyzed by ARS. [Extracte of the 1000 ppm dose group by -
GC/NPD was not performed]. The analveis chowed the comcmntrailion

of the test material in thiz dose group to be 101.2, 105.6 amd

109.0% of aominal concentrabion {(top, widdls and bottom,
respect ivaly}.

" (b) Stability

The nean stability for all zasples and for all time p&r&@ﬁs Was s
108.7% ~ 110.0% [GC/NPD] and 86.9% - 100.2% [AAS]. These vesults
indicated that the diets ve.e s*able over the raguirzd 21 day
interval.

(¢} Dietary Levels

confirmation of mean concentration levels for all samples at ali
time periods was: 8%2.6% -~ 97.7% [GC/NPD’ and 3.1 - 102.7 [2AS].
Distary levels were conﬁidereﬁ to be withia acceptable liwits of
the laboratory.

B. Mertality

(a} ¥, Generation

No unscheduled mortality was seen in the mid-or high-dose gooups
or the low levels malez. One low dietary level female Aiad am @@ 7

21 of gestation. On Day 20 of gastation, this femsle showed 2 .
vaginal discharge; parturition was considersd to have bhaen
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initiated. No pups, however, were delivered. At necropey, 12 @ead
term pups and two early resorptions were found jp uterg. Since na

- other mortallty occurrsed among the low-dose females and im the

other higher levels, this effect was not considered to be
treatment-related. : :

one accidental death occuxréd in i comtrol male duvring the posh-
wating pericd. Wo other mortality occurred among the comtrel
anirzals. .

(b) F, Generation

2ll F, parental animals in the control, low and mid-dose groups
survived to scheduled sacyrifice. One high dietary level female
died early during the second week of the pre-mating pericd. Hales
ware not affected. Macroscopic and histopathoclogical examinatisas

‘did .not reveal the cause of death. The death of this high @letary

level female, therefore, was not considered to be related Lo the
administration of the test conpound.

¢. Cheezvations - F, and ¥ Generations

The types and freaguency of cbservations were similar hetwesn the
control and treated groups for this strain of rat..

B. Body Walight
{a} F, Generation
(1) Hales

At pre-mating [veek 0-14], mean body weight and mean body weight
gains were somewhat lowsr than the controls at 2ll levels. HKid-
dietary level males showed a 6.0% decrease [p<0.05]. in the nemn
welght at Week 14 [last week of the pre-mating perliod] and
gtatistically significant [p<0.05] reduction [10.1%] in mean
welght gain over the entire pre-mating pericd. Since ne
statistical significance or dose relationship was seen vhen ths
high dietary level was analyzed, no test compound effect was
suggested (Yable 1).

on study week 21, during the mating and post-mating pericd, nema
weekly body weights were somevhat lower than the controls, i.e.,
low [=2.2%], mid [~5.6%, p<0.05] and high {~4.7%]. When the
individual wmean weekly body welghts were evaluated, statistical
significance was fraguently seen at the mid (p<0.0%5) and high
(p<D.01) levels. Mean body weight gain [week 0-21] showed
statistically significant (p<0.05) decraazes of =%% at the mid
and high dietary levals suggesting a compound related effect
{Table 1). . . :
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In summary, a mean body weight gain decrease durimg the 0-21 week -
interval at the mid and high levels suggested a compound related
effect. : - ’

(i) Females

Maan body welght values during the pre-mating and gestation
periods were comparable to the respective contruls. Buring the
lactation pericd & concentration related incressme was sesn in the
mean. body weight gai» of treated grour values compared to the
controls. Mean body welght gains during the lactatiom period vere
increased at the low [14 gm], mid [20 gm] and highk [22 gm]
dietary levels compared to the control [10 gnl, although no
statistical significance was seen. No correlation with the
administration of the compound could ba made for this time peried
due to variations in the litter dize and suckling efficiency
(Table 2). : ‘ '

In summary, changes in mean body weight or bedy welght gain seen
in treated females during the entire first generation were
couparable to the controls. -

(b) 7, Gen@r&tiog
(i) Kales _

Mean body waights and mean welght gain data over the entive pra-
mating period [Weeks 24~38] for the low-dose ¥, males wore
comparable to the contrel (Table 1).

Mean body weights at initiation of the pre-matinmy pericd [week
24) were lower than controls in the wmid (8.3%) and high {9.2%,
p<0.01] levels. Throughout the pre-mating period, mean weekly
body weight data continued to bs lower than the comtrel and these
differences were statistically significant [p<0.01} for study
weeks 25-29 for the mid dietary and throughout the entire study
for the high dietary level. At week 38 [end of pre-mating periocd)
there was only a 3.4% decrease in mean body weight at the mid
dietary level. Since mean body weight gain over the entire 14
veek 2ricd was couparable to the control, no adverse sffects of
treatment were suggested at this level (Table 1). '

At week 38 [end of pre-mating pericd], the high dietary level
showed an %7,8% (p<0.01) decrease in mean body weight compared to
the control and the wean weight gain over the eutire pericd was
7% lower then the control. Statistical significance was not sseen.
These facts suggested a treatument related effect (¥able 1).
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pedy weights during the mating and post-mating pericd (wesk 3%-
44) showed a slight decruass at ¢the low (6.3%) jevels while the
high dietary jevel shoved & statistically significant (p<0.01}
decrease (~2.2%) - :

In SUSBMAry, at the lo¥w and mid lavel, weight changes ovar the
entire 44 week period were cosparable to he contrels. B
statistically gignificant (p<0.05) Baan hody welght gain decreas®
(-9.0%) was geen at the high dietary lavel suggesting a tant
compound related effact (Table 1).

{i1) Fenales

at the pre-mating pericd, @ @p@x’a@iﬁ eratistically ﬁi@iﬂi@&ﬁt
(p<0.01) jncrease in the mean body velght was seen at the lov
dietary level compared to the control. : :

. These increases were not attributable to ¢reatnent since the LEAE
pody weight and nean weight gain values at the other levels were®

comparable to +he respective controls (Table 3). Mexnm body
waights and body welght galins during gestation were ¢ CEpAY

puring the lactation period, an jncrease was seen in the nean
pody welght at the low [8.7%, p<0.05] and mid (9.8%, p<0.01]
distary levele. The high level Bmoan pody walght during jactubion
was similar to the control. Hean pody welght galing vere ineresmed
at the low [20 gu] mid {32 9@, pe0.91]} and high [20 gm) dietaxy
levels compared €O tna contzrol (11 gm]. Ho corralation with the

. administration of the test compound could be Bade for ¢hiz time
period due to variations in the litter size and suckling

. efficiency (Table 3)-

B, Pood @awmﬁi@@

(a) Fp ceneration

(i) Males

At the prgomting period, mean weekly f£ood consumption for the

low and nid-dose snimals wexe considered ‘comparable to the
control. - -

tn the high dletary level, mean weekly food consunption showed
gtatistical aignificant increages {p<0.01) relative to the
control at all pericds {except foF week 1}, 1.8 10.5% at Weak 7
and 12.5% at Heek 14. Hean food consunption rhroughout the week 1
thru Week 14 period increased 10.3% compared o the controls
(Table 4y, . -
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At the mid and hich levels during the post-mating pariod [week
18-21], individual mean weekly food consumptions shoved
statistically significant incresses (p<0.05 to.p<0.01) relative

to the control at all pericds (except for week 18 at the mid

level] and culminated in mean fcod consumption incresses in the
mid [6.4%) and high [14.9%] lavals during weeks 18 thyw 21 (Table 4].

The food consumption incresses sesu at the pre-mating and post-
mating peried in the Fp generations at the mid dietary level
suggested a wealk compound related effect; at the high dietary
level a definite compound-related sffect vas seen.

(ii) Females

In the pre-sating period [weeks 1-14], mean food consumption in
the low and mid dietary level females wWas equivalent to or
g#lightly highe: than the controls at all time periods. In the
high dietary levsl, individuel mean weakly food consumption
showed statistically significant (p<0.05 to p<0.01) iacreases at
6/14 time pericds. Hean food consumption ranged from 3.2% to 7.7%
of Control throughout Weasksa 1 thru 14 with & wean’ incrasase ovsr
the period of 6.8% compared to the control (Table 5j.

uean weekly food consumption for the low and Bid dietary luvel
Females during the gestation pericd [Days 0-20] wersa congiderad
comparable to the sontral. At the high level, food consumption
showed statistically significent (p<0.01) increnses at the

© yarious weekly time intervals, 0=7 [11.4%), V=14 [7.6%3 and 14-20

(13.7%] compaved to the rezpective comtrols. Throughout “he ,
gestation pericd [Days 0-20] a 10.4% increase in food consungtion
was seen compared to the control (Table B). B

. Mean focd consumption was comparable to the control at the nmid

dietary level; at the high dietary lsvel a definite compound-
related effect was saen. :

(b} F,G@ner&tién
(il) HMales

In the premating period [weeks 25-381, mean weekly food
consuuption for the low dietary level males werse congidered
comparable to the control. During the same time pericd, mean
weekly food consumption in the mid dietary level shouad
statistically significant [p<0.01] increases oompareld to the
controls at 12/14 weakly intervals. The rid dietary level males
showed & sean incrcase [5.6%] during weeks 25 thru 38 and
increases wers sean at the gampled time perieds [25, 31 and 3%
weeks] of from 4.2 = 7.7% compared to the controls. During the
post-mating period [week 42~44], an increase in food comsumption
{4.3%] was also seen compared to the control {Table 4).
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in the high-doss group, individual pean weskly food consumptions

at all intervals ghowed gratistically gignigicent {p<0.01]

jincreases compared to the controls and ranged grom 14.4% ©O 16(7%
on weelk 25, 31 and 38. puring weeks a5 thrw 38, the high gletary
jevel nales ghoued incrensed of 135.23% compared to the respactive

The food consunption jincreases @0 st th@vpﬁ@wmatinq and post~
nating period in the P gmmm’cmn at the mid dletery lavel
guggested 8 weak €O ralated affect; ab ¢he high dietax
jevel, & definite compoundrrel&twd aftect was B8an.

(11) Fepales

In the pramating pmriod;(waaka 25-38], Bean weekly food
consuzption for the lo¥ dietary jevel femules W@z@vconmiﬁﬁxaﬁ
comparabla to the coptzrol. puring the S48 »ipe pericd, WeIE
weekly food congumption at the mid dietary level ghoved
atatistically gignificant (p<0.0% o p<0.01) jncreages CORDEE

to the controls in 10/14 weskly intervals. The mid dletary 1gvel
ghowed increases 17.6%) Quring week? 25 thrua 38 and jincreases
were Sesn at the sampled tine pericds (29, 31 and 38 weaks] oF

© from 6.3-9.5% compared to rha controls. puring the gestatlon

peried {Day® 0-20], &n increage in food eonsumption £2.7%1 ales
was seen in the nid-dode conpsred Lo the centrol. sndividual
waekly valued Aaid not ghu gbatistical siognificance®. (Tabie G}

in the high aletaxry lmval,vinﬂividmai penn weskly food

1
, consumption ghowed statistical siqmigicamﬁ {p<0.0L} i MGTenEe®

relative to ¢he control st all time periolis. }.0., waak 2% -

11.4%, week 31 = 15.6% and week 38 = 14.3%. Hean food consunphion
rhroughout the Weeks 25 thru 38 period incroased 12.7% compared i

Mean weekly food consuaption for the lov¥ and mid dietary 1avel
femanles at the qaatatieﬁ period {Days 0=-20] Were considered
comparable to the control. AL tn@'hiqh'&i@t@xy-1$V@l, a 12.3%
jncrease Was Saen throughont the g@ﬁt&tiﬁ@ p&rio@ which reflected
statigtically significamx {p<0.05 to p<ﬁ.@1)'in@r@&ﬁa@ at Days O~
7 [18.3%1, 7-14 [10.8%] and 16=20 [6.8%] compared to the
raspective controls }T&bi@ 6) . ‘

Thae food consumption jncreases seen at the Qr@«matiﬁg and
g@@t&ﬁi@ﬁ periods in the Eiqam@ratian at the mid alatary jeval
augyasted 3 weak compound ralated effoct; at the high dietary
ievel; & definits campnumﬁrz&lmt@d effoct Was HBE.
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¥. Peet Bubstanse Intake

Test substance intake [®g/kg/day] was derived from the food
congumption data and based on the nominal dietary concentrations.
The calculated mean test substanca intake, basad on the ¥
gensration pre-mating data was o 5.8, ¢ 7.5 BG/Rg/day  at the
100 ppm level, ¢ 17.8, ¢ 22.5 mg/kg/ciy at the 300 ppm dlietary
level and ¢ 63.5, 9 77.6 ng/kg/day at the 1000 ppm level. Test
compound intake was 22 to 29% higher in the Zemales sovapared to
the males during the premating periocd (Table 7).

The test substance intaks in the post mating pericd and gestation
periods, respectively, wers similar in the F, and P, generations
when compared by sex (Table 7).

Fobio 7. Hosm Pect Sudstoces Iatehe ot €slested Rime Perxieds®

P, Caneoration
. Halw
Pout.” 3 Gook.?

8.7 7.5
13.9 23.4

R R e A A T S

rg-xml , Vol. < g, 82, B T
'pra. = pre-mating pericd; Post: = post-mating period; ‘Cast. = gestation pericd.

G. Mating Indices, Kals Pertility Indices ané Progmamcy Bates

(a) F, Generation

Slight decreases were seen in the male and female mating indices
(Table 8). The mating indices for sexes were within the
laboratory’s historical contreols (Appendix 1, Recent Historical
Control Data).

Pregnancy rates for the low (82.8%) and mid-dose (82.8%) distary
ljevel animals were comparable to the control (86.2%) but slightly
ocutsice the lsboratory’s historical comtrel range [F; litters:
83-100%]. The pregnancy rate of the high dietary level anirals
was 74.13, compared to 86.2% inm the control, and outside the
laboratory’s ristorical control range. Although statistical
significance was not seen, the decrease was considered to bs a
compound related response (Table 8).

Hale fertility imdices for the low and mid dietary levels were

comparable to the respective controls. At the high dose, the male . .
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fertility index was 79.2% compared to 85.7% in the concurrent
control. Although no statistical significance was seen, the
decrease was outside the laboratory’s historical control rangs
[87.0-100%] suggesting that the effect was compound related
{Table 8). - o .

(b) F, ceneration

The mating indices for the treated groups were comparable to the
respective control. The 70% mating index for the mid-dose graup
wvas decreased compared to the control index of £3.3% and the
laboratory’s historical control range [72-9%2%)]. No treatment
related effect was suggested since no statistical significance
wvas seen and because of the lachk of a similer response at the
bigh dietary level (Table 8).

Pragnancy rates and male fertility indices for ¢the lov and mide
- dose groups were complrable to the concurrent control valmes and
within the range of the laboratory’s historical coatrols.

- Ir. the high level, the pregnancy rate [75.9%] and male fextility
index [77.8%] were lower than the respective control [89.3, 100%]
but only the fertility rate was statistically siognificen
(p<0.05) . Tha pragnancy rates &nd mals fertility indices for the
F; high dietary level were withis the historical comtrol range (B,
litters) for this laboratory. Sizce the responses wers aimilar to
those szen in the high distary level ¥, parental animsle,
howaver, these changes warva considered indicative @g,w a tveatoant
related effect (Table 8).

~ . Gostation Longth and Porturition Data
F, and F, Parental Generations - F; and ¥, Litters

-Hean gestation lengths. and gestation indices for the troated
groups in sach litter interval were comparable to the control
(Table 9, 10). . : : .

One femaies died duving delivery. Cne Fy low-dose fasale
presented a red vaginal discharge on Day 20 of gestation. Thie
female was found dead; no pups were dellvered prior to death. AL -
necropay, 12 dead pups and two resorption were found in viexe.

The mean numbers of liver, dead and toial ﬁmgm at birth for the
treated groups were comparable to control far esach litter
intervals (Table %, 10).

.I. Litter 8ise Datzs - Lactaticon Perieds

F, and F;, Parental Generstions - F, and ¥, Litters:

DR ls;xgﬁw&m’@’émj %’ SR
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Mean litter size on Day 4 (pre- and post-cull) and throughout the
remaining lactation perlied for the treated groups wes .omparable
o the control feor sach litter interval (Table 9, 10).

Table §. Mating, Preguansy and Psztilivy Indices

Mated®/Total

25/30

28/30 93.3 83.3 B as/as

28/30 | 93.3 as;30 | 86.7 25/28" e.3 | 23/26 83
19/30 | 96.7 21430 | 76.0 § 23719 79, igfay 1 s
2o/ | 000 | 20 lsocef  3azs | s

gumber of snimals showing evidence of meting [plug sndfor sperm and/or pregnancy].
Yumber of wales in which mating was confirmed in at least one female.
Yumber of femsles showing evidence of pregasncy (parturition and/er uterine implanbation
gcars at gross postmortem esamination).
of males mated with at least one female for which pregrancy wag gvident.
prognancy retes include one female which showsd two utaerine implantation scars at the gro
stmorten examination. .

ancy rates include cms female which ghowsd ons uterine implentation gear at- tha gros
postmortem examination. .
*p<0.05.

30 W@ Dﬁm »
'(a) Pup Weights (F, and F, Pups] -

Mean pup weights for lactation days 0, 4, 7, 14 and 2l for vhe
low and mid-dose groups wers comparsble toe the contrel. In the
high dietary level, mean pup weights at dave 14 [~5.1%] and a3
[~5.9%] were slightly lower than the corresponding controls.
Statistical significance was not seen and these data wers within
the range of the laboratory’s historical control data suggesting
that these resnlis were not due to the test cosmpound. Haanm pup

&

welght data for the high-dose group at Daya O, 4 and 7 wexe
comparable to the controls (Table 9, 10}.




 cutside the laboratory’s historical control range [93.7-100%]
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(b) Pup Survival
(1) F, Litters .
Mean pup survival indices (Pup Viability ard 2up Lactation

Indices] over the Day 0-4 and 4=-21 lactation intervalas,
respectively, in the treated groups wers copparable to the

. controls. In the high level, the mean pup visbility index (89.9%)

for Day 0-4 was lower than the control index (96.4%!. This
difference was not statistically significant. This decrease was
caused by one high dietary level female which delivered a litter
containing 14 1've pups but none survived to Day 4. Excluding the.
data for this one ‘itter, the mewn Day 0-4 bup purvival index for
the high dietary level (94.9%) was sinilay to the mean control
value cf 96.4%. Since the decrease in the survivel indexz wvas
largely attributabla to increased mortality within a single
litter, and statistical significance was not seen, thess facts
guggested that this decrease was not due to the administraticn of
the test compound (Table 9). ,

The mean Day 4-21 pup lactation .ndex for the high dlietaxy level
(92.4% was lower than the control group of 100% and slightliy

suggesting a treatment related affect (Table 2). Although the
study auther judged thig effect to be a trestzent-ralatsd '
response, the evidence is insufficlient to arvive at this
conclusion especially since neither the slight reduction im
lactation indsx nor mean littaer size (Days 7, 14, and 21} wer
statistically significant. ‘ B

(ii) P, Litters

Mean pup viability indices (Day 0 - 4) for treated groups were
comparable to Control. S

- _The lnw dietaxry level mean pup jactation index (97.8%) over the

4-21 lactation period was comparable to the mean control vaius
(97.4%) (Table 10). . .

At the mid-dose level, mean pup survival over tha Day 4-21
lactation interval (pup lactation index) was 88.1% [lowest value
seen in the treated group] ve. the control maan value of 97.4%.
The difference was not statistically significant. This decrease
in the pup lactation index was largely attributable to iuczeased
pup mortality in a single litter [one mid-dose female had a
1itter of 8 pups at Day 4 post-cull bu® none gurvived o
weaning]. When this litter was excluded, the mesn pup lastation
irdex was 92.7% [just outside the range of the laboratory’s
historical control of range of 92.9-100%]. Sinc: the mezn pup
iactation index did not differ statistically from the control
data and in the absence of any effect on pup survival in the F
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1itters, the decrease in the B, jitter survival rate was,
therefore, not considered ipdicative of a trea‘tw’t—ralate@
effect (Table 10} . ' ‘

At the high-doss level, mean pup survival ovexr the2 pay 4-2%

. lactation interval (pup lactatiom index) was 21.3% vs. the

£ 97.4%. The difference was ot statistically
1 ;

4 post—cull but none '

gtated that treatment related effect was guggested 8

were consistent with the resmlis of the F, litter data (Table

10) ; however, lack of &t tiztical significance for survivel oF
pean litter size data provides jmsufficient evidence ifor this

conclusion.

(c) Pup Sex pistribution (F; and ¥ Litters)

sex distribution in the ¥, and P, litters was comparable to the ‘
respective controls at pirth and at Day 4 ,post-cmll (Table 3, 10} -

() Dead Pup observations 187 anﬂf % Litters)

¥o advar%sa effect of the test compound ware am@H@dr either
g, 10}-

litter when compared O the respective controls {Talk
X ""}i:‘“ A
Two malformed pups were noted at delivery. In one co ol amispl
of the F, litter, conjoined rwins [singls haad with
waiy TEENER 1

severe multiple malfornations inwolving gacial ‘cleft,
palate, protruding tengue, open eyes, spina pifida and
exencephaly. Mo other malformations verse seen in dead pups
recovarsd from control OF treated F, o By females. The
recovered at the low dietary 1evel from the F; litter was
considered to be a sporadic eccurzence and not related to the
administration of the test coppoEnd since similar findings wers

not seen among pups at rhe bigher dietary ievels.
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Mean Gestation Length {Days}

Mean Pups Bornm

Pups Alive at Birth {pay 0}
So. of Litters with Live Dups/ o
Bo. of Litters peliversd . {bay {1
pups Dead at girth

potal Litter Desth  (Days O - 4]
{Ro. of Litters] (Days 4 <21}
Males/Famales {Bay 0]

‘Ppro-cull Ho. of Pups Alive {say 4)
post~-Call Ba. of Fupe Biivw [Day 4]
MLWIE'MM [Post-Cuil] ' {pay 41

pups Alive fpay 71

' {Day 14)

ipey 21}

Pup Viability Indexr® - &)

Pup mctaﬁicm Index® [®}

Mean Pup W@ig&_r&: {gm} {oay 0}

| moan 7up voight (om) . (o122

ndapted from ehe origissl repurt,
tpup Viability Iadex = total nuaber
1ive pups &t DAy 0.
cpup Lactation index

at Day 4 (yomt-:cull).

cotien, Pardurid
- P, Generaticn < B

Sy

Vvol. I, P
of live pups at Dey 4 (m—mu;/mm srelntar

6.6/5.5
22.1
7.5

2.2/3.7

P13

lon and Vsem Litter Bata
Lister®

13.3 .
12.9 13.0
23/23 22/23
0.3 0.3
0 0
0 0
5.2/%.5 é.u/v.@
13.1 12.6
8.0 7.9
8:4/3.6 } 3.9/¢.0
7.9 7.9
7.9 7.7
7.9 7.7
94.9 96.6
98.3
6.3
51.1
s

163186, 171, 176.

= totel numder of live pups 8t Day 21/cotal numbez of live g
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fablo 10. Cootatiem, Pasturitien apd lssn Litter Dauta
‘ - ¥, Goneraticn - ¥; Litges® -

obgorvation e T

| usan Gestation Length (osys} |

Mean Pups Borm ' | 2.8

| pups Alive st Birth by 0 | 12.3 | 3.2 | 1.4 12.3
" wo. of Litvers with Live Pups/ A ,

Ho. of Littezo Delivared {bay 0} 28438 | 23/34 a3/23 az/az

pupe Dead at Birth : 6.2. 0.5 0.3 0.8

! Total Litter Death  {Days O - 4] 1 o 2 1

| i¥o. of Litters) .  (Deys 4 -31] o o F 1

mlos/rmien {pay 0) | 6.6/%.7 6.4,56,.7 5.5/,@& 6.2/6.1

| pro-cull No. of Pups Alive (Dey 4] | 12.2 13.4 12.1 12.3

Post-Cull Ho. of Pups Alive (Dey &) | 8.0 8.0 7.6 | . 7.7 |

mlem/wmxe@ {Post~Cull] {bay 41 8.3/3.8 | £.0/4.0 z.?iz.ﬁﬂ §.0/2.7

| pups Alive (oay 71 8.0 s.0 | 7.4 7.6
(Doy 34} 7.8 2.8 | 6.9 1.e
{Day 21) 7.8 | 7.8 4.9 L 7.3

Pup Viability Index® (%1 92.4 | 97.2 . s@.}i 82,3
pup Lactation Index’ (8] 97.¢ | 97.8 88.1 $1.3
usan Pup Welght (gm) [Day C: 6.1 5.9 5.9 6.3
Wpan Pup {Day } 57.0 m@@gm é‘l.zm £6.8

pdapted from the originasl report, Yol I, . 167-170, 172, 175,
bpup Viability Indox = cotal nusber of live pupe &t Day & (pre-cull})/total mmabmz C
1ive pups at Day O.

2up Lactation tndex e tobal nuebey of ilve pupe st Day 21/tctal number of Iive PUFP
at Day & {(post-cull).

R. Postmeriem Data

(a) Terminal Body weighte

. In the F, parental generation, mean male terminal body welght
showaed a dose related decreass {«<6%) which culminated in
statistical signiticance {p<0.05) at the aid and high levels. Ina
the F, gensration & siight decrease in male body welght was seem
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2%
in both the lo¥ nd mid distary levels whild at the high dietazy
level a statistically signigicant (p<0.01) decreass (11.9%
occurred (Table 11} .

() Organ Weight Data

The prostate waight of the .7 high-dletary 1evel parental ANEH
ghowed & dose-related decroase of <10% coupared ts the cemtrol.
The high dietary 1 vel prostate gland to pody weight ratio chuwmed
a 5% decrease coU b : txol. geatistical gignificanss

n
ratio at any dictary
' (Tmbl& 11).

The mean prostate weight of the P parental anivals shor
dope~related decrease of 9.8% - 19.4% which culminated i
gcatistical significence (p<0.08) at the high dietary lewal
compared to the control. The mean prostate o body waight retie
of the high dietary level ghowed a dose ralated 8.0% - 13.1%
dacrease coppared to ¢no control. statistical significanca,. wEE
not seen {Table ii). - «

The testis welghts of the ¥ paz@m‘:m animala ohowad 2 Ay
related decreasd® in the laf%, mut not the pieht teetis. wg tight
testis showed a glight dacrease 15.43, p<0. 051 at tha hiigh

-

adietary level compared to the control. No change Was g im T
testes (Left and right) to pody welght ratio at any aietary ldwel
when compared to the contr@l valua (Table 11j . : s




Prostate
Re.Testio (gm) | - Lt. Tostis [gn]

T A R et
% 10801}
Yo Genezation
1 396 1,026 1,74 1,830 13.07) 1.826_[3.68]
. 582 1.008 1.96 31,786 [3.09) 1.791 [3.69]
§ 562% 0.973 1.74 1.739 [3.12] 1.744 [3.32}
563% 0.930 1.66 1.673%¢ [2,00] 1, 672%0 (2.99]
g ?, Gonecatlion . .
596 1,038 1.76 1,718 {2.93) 1,723 [2.94)
583 0.934 1.62 1,748 13.02) 1.722 [2.98]
wid “sgs | 0.926 1.60 | 1.671 [2.88] | . 1.670 (2.en)
IR LG T3 T A BT 1.6260 £3.00) 1. 1.6
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‘dapted from origisal roport, Vel. I, p. 181-108; #p<D.0S, ©°peo.0l.
(c) CGross Postmortem |
(i) ¥, and P, Generations

Treated males presented findings comparable to the respective
controls. Incidantal findings in the reproductive tract of ths 3@
examined females of the F; generation showed that lsplantaticn
scars. of the uterus vere present in the following number of
animals: O ppm (25), 100 ppm (23), 300 ppm (24) and 1000 prw
(20) . similar findings occurred in the uterus of 30 examined
females in the F, animals and showed that implantation scars of
the uterus were present im the following number of animals: 0 ppm
(25), 100 ppm (25), 300 ppo (23} and 1000 ppm (22).

72

Incidental findings in the kidneys of the 30 examined mules of
the F, generation showed kidney dilation in the following nunbew
of animals: O ppm (1), 100 ppm {4), 300 ppm (2} and 1000 ppm (4}.
The females showed the szame lesion in the following numbex of
‘animals: © ppm (2), 100 ppm (1}, 300 ppm (4) and L1000 ppm (&}.
This change was not seen in the F, genaration animalis.
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(4) Histolegical Bvaluations
(1) ¥, and Py Gonsrations

In the P, generation, the uterus presented an increase in
aqumun/mwam netaplasia of the glands of the endopatrius
while the ovary presented an increase in nineral deposite
{unilateral}. Both of these effects ecourred in the high dletary
jevel in 3/29 animals compared to 0/30 snimals in the comtrel. F1
animale, however, showed effects comparable to the contr is
suggesting sporadic occurrences not related to test compound
sdminictration. Other findings wera conslidered to ke not
reparkable. The organ weight changes of the prostate glend and
testes were not correlated with the ‘histopathological £indings.

() Sperm Assescrent Paranaters

count and Testicular Spe satid Court

(1) cauda Epididymal Sporm

No treatmenc related effects wars seen in either the ¥y oF Fy
generations when COERaX ed to ¢he respective controls {Table 12%.

(1) Motility

The mesn motility rate for the ¥, mid dletary level aninmin wos
reduced cempared to the controls and wvas caused by & very Low
gperia motility rate in one animal [sperm motility rata 3.3% vo.
72.6% in the control]. Pxciuding data from this animal, Che oD
motility rate for the 7, nid-dose nmales was 68.1% and wes similar
to the sperm motility in the control group [72.63%]. ghis animsi
showed no mating activity during the study and at necropsy
presented a emall left testis and epididynia (Table 12).

in sunmary, mean motility rates for sperm collected from the ¥eB
deferens of treated males were comparable to the respective
controls in both the F, and ¥ genexratlions.
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‘mio 12. Sperm Acesseatat parsaeters’

pietary .Tosticulsr Kosan
Lavels | spermetid Count spera Count Mortality
(= 109 (= 19°) {9}
7, Generatica
control 183 o as1 : 73.%
Lov 176 732 19.3
Bid 117 731 78.7
High 180 ‘ 795 ' Y3.3 ¥
§, Gansration ' %
control 177 718 _12.6 }},
Low 161 698 73.0 @
nid 184 e 1.6
BS 177 135 L mﬁz&g‘m\'

‘adapted from original report, vol. X, P- 270-377.

Spern samples collectad from the cauda epididymi.m of the Po and Iy
parental males for sperm morphologdy and immatura @pm[unuaus,l,
cell types pruontod no effects ‘compared to the controls that
could be attributed to the asdministration of the teal conpound.

The most CORBON sparm abnormality SC&I {n beth ths treates and
control animals, at a lov incidence, in both gencrations WA
taillessness followed DY defects in the appsarance of the hook of
the sperm head. The highest incidencs of abnorrel wErB apyearsd
in a F, high dietary lavel sala and a B sid-dose makd. poth of
these animals had testlcular jeniong at grous pOBLBT AN grenive=
tion and reduced resticular and epididymal spaI® coupts; noither
produced & litter.

In summary, no adverses effect of treatment was pm@mtsm foi the
spera MOXP: ology for the F; and ¥y wmales.

1V. DISCUSSIVE!:

Dose levels used in this study were pased on the resalics ol &
preliminary study [as noted by the gtudy authorj. Ho datn,
however, were supplied in this repcrt. The resultinyg wORL. and
LOEL for both parental and repro:‘luctiva toxiclity were acouhavle
for this definitive st‘..:‘._ :

TR AR g TR D G TR
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The mean concentrations of tha test material in chew sanplesn
axpressed as a percantage of the nominal concanty tion as
aralyzed by GC/NPD during the course of the study vere &s
follows: 97.7+31.8% for the Group II (100 Fpw) dose groap, 9%5.5%
$29.0% for the Group III (300 ppm) dose group amnd 89.6%247.8% Yo
the Group IV (1000 ppm) dose group. Bacause of thie lrrgs
standard deviation, even with duplicate sauples, 2A8 was choren
to confirm the GC/NPD findings.

The mean concentrations of the test materisl in chow gaxples
expressed as a percentage of the nominal concentration analyzed
by AAS during the course of the study vere s fullowa: ©£9.1%16.0%
for the Group II (100 pps) dose group, 100.0%14.58% fur She Cyouvgs
IIX (200 ppm) dese group and 102.7£11.31% for the Groug IV (1592
pim) dose group. '

Boeth analytical methods used gave a vuiid imdicecisn of Che Ly
- Bean, but the AAS method presented a smaller standard devietion
of ®15% compared to the standard deviation of m3ICT in the GO PD
method. The reason for the cbserved variahility in the strndard
deviation between the two methods is unknown =t the prasant Cige.

In conclusion, although the axpectad variabilivy aexiniad, &1
concentration levels weras congidered to be within the aocertabla
range of the laboratory with regard to homnogeneity/stability and
sanpled diatary levels. Confirmation of howoganaity in the
distary mikes used in the study was not absolutely confirmed,
however, because homorneneity was performad only on mock sangles
prepared before the start of thoe study. This fact, howevar, would
not materially affect the integrity of the study.

No adverse affect of treatmeint occurred at 100 P& in Gl
evaluated F, and F, parental ganeration parameters excent. for a
slight [<6%] and toxicological insignificant decrecass fm the
efficiency of food utilization. The neonatal parameters For tiv
F, and F, generation were not remarkable.

Fy, parental males at tha 00 pnm distary lavel, showeld m» EQNLE o f BRE
tion of an adverse sffect as avidenced by a rsduction (25%) 1=
msan body waight gain over the entire truetment intarvwsl
correlatec with a suggestion of an increase [%6%; in food
consumption during tha post-mating pericd and resultad fn a2
decrease in the efficiency of food utilization of 11.5% when o
body weight gain and food ccusumpticn parimecers werae asgapyled
during the premating period. A suggestion of an increaze in fo-d
conswption also occurred in the F, pvarenta) gensratinn in Luth
sexas but corre’::ion with mesn body weight/body weicht gein &ig
. not occur. Lven though a treatment related dacresss in “he
efficiency of food utilization of 6.1% was noted waen tha body
weight gain and food consumpticn parameters .are anmYire s Anwiaa
the premating period, this effect was not considered to b2 of BNY

O IR T T R A R dwm&mmr%ﬂmmwwm&'Q?Zw,
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coxicological importance for no pody welght chenge eccurred.
No adverssé effect of treatnent eccurred at 300 ppE in the
evaluation of P, o By parental reproduction oF of the ¥, and
namtal.p&r,mtm.. ‘ ‘

At the 1000 pp= dietary levels, eraataent affects OVER ¢he entire
treatnmmt interval included reduction in mesn pody weight [m0%]
for the ¥y parmtal Bales; ¥ . pean body wveight gain {259%]
gor the ¥y and ¥y parental sales which correlated with an
increased fosd consumption in these pales [(w15%). Fo and Py
 females Wore not affected.

These facts guggested a treatnsnt related decreasd in the
efgiciency of feod utilization in the P W&ﬁ.@a pales of
15.3% and Py nales of 19.3% when the pre-mating peried body
_weight gain and food consumption paxansters yere analyzed.

The Fy g@mr?ation females (al: ¢reatuent jevels] did not show @
tr@atmt-rclat@d dscrease comparad to the control inm the
efficiency of food wrilization. The 7 gmration cemnlos showed
a dose related decrease which reached =-9.0% compared to the
control at 1000 ppR. This decraass, however, Yas not accompanied
by a change in body weight gain but was caused by an inoresz@ in
sood consumption over the pre-mating pericd and was, thorefors,
not considered to be of any roxicological wiqniﬁi@mw,ﬁ

The stuldy author stated that organ weight data d4id not demongie~
ate an 8dverse effect of treatment. Bouwsvar, ¢he desread
weights of the prostate gland, tesntes andt prostate Lo body waioht
ratio in the high dietary level in both the ¥, and Fy parencal
gwmratimm ware suggestive of a compound related effect, for
there was (1) & desc—relationship {except £oF the Fo prostate
body weight ané P, right testis], (3) gtatistical gignificancs
in absolute organ weights of the testes (Fo/Fy high levell, and
prostats {®, high ievell, (3) involvement of both the T, and F
paxental gmm@r&ti@nﬂ. Thesa dacrouses, QOTeover, wWere not
exclusively attributable to the decrease in the terminal body
weights of the F, and F, parental generationd since relative
prostate welghts were also decreased at the high~dose lavel
(although not significantly) and absolute reotis weight is often
- independent of legs than severe body welight decrements in ratdo

gyidence of r@proﬁuctiva toxicity was noted at 1000 ppa foxr boti
y&rantal g@mrmti@as (¥, and ¥,) vhere dacrezoed pregnancy rated
and -ale fertility rates were seen. Organ yeight changes ala9
occcuzred in the prostate gland (and prostrate to body welght
ratio] and testes which vwere not correlated with either grees OF
histopathology. Mo other indication of alterod xepraﬁmtiwa

. function was ocbserved for the parerntal females for glither
gestation.
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Reproductive effects were not seen in other subchrenic or chrond
studies using this compound except for the 353 weak chronic
Poxicity Study in the Dog [MRID 405461/412864-01] which revealed
a decreased incidence of egtyus combined with am abeence of
corpora lutéa im all females at the high dose level {3%
®g/kg/day] compared te the respective controle. The stady
avthore, howe ttributed thaese changae te the savere
debllitation cau coppound.

V. COUCLUSIONS

No adverse effest of treatment ocourrsd at 100 pgm ia the
evaluated F/F, parental generation paraneters. ‘

P, parental males at ths 300 pye dietary level, showed a sugges
tion of an adverse effect, as evidenced by a reductiom [%9%] in
mean body weight gain over the entire treatmest intexval o
correlated with a suggestiom of an increase (#63%3] in food
consumption during the post-mating periocd. Analysos of thae
prevating peried paraveters showed a decrease in the afficionsy
of food utilization of »12%.

At the 1000 ppm dletary levels, treatment effects over The oW
treatment intarval inciudad zeduction in mean bedy welgat

for thae P, perental males; reduced sean body weight ga e ]
for the ¥, and ¥, persntsl males which correlated vith an
increased food corsumption im thess wales [®1S3]. Analyees
premating paried paramsters shoved o treatment related doocne ‘
in the efficiency of food utilization in the ¥ generation neles
of m1%% and I, males of m13%. ‘ K

Bvidence of a reproductive tonicity effect was noted at 1000 ppm
for both parental geneoratioms (¥, and F;) vhare decreasad -
pregnancy rates and male fertility rates, and decreased walghts

. of the prostate gland and testes and prostate to body welght

ratio occurred.

The neonatal peramaters for the ¥, and ¥; ganerations were not
remarkable conpared to the respective control at any dietary
isvel.
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Page is not included in this copy.

Pages .32 through 61é7 are not included in this copy .

The material not included contains the following type of
information: '

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures. i
Identity of the soufce of product ingredients.
Sales or other commercial/financial information.

A draft product label.

The product confidential statement of formula.

Information about a pending registration action.

L~ FIFRA registration data.

The document is a duplicate of page(s)

The document is not responsive'to the request.

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




