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OXECUTIVE SUMMARY

Vinclozolin (P.C. Codye 1132017 wes previously cvaluated for carcinogenicity by the Cancer Peer
Review Conmittes (CPRC) or August 30, 1995, April 17,1996 2nd January 15, 1997. Al (he conchusion
ol (he last meetng, the (CPRC classified vinclozoln as “(rroup C-possible hrman carcinegen (CPRC,
19971."  CPRC recommended an cxtrapolation approach (Margin of Exposure er MOE) hased on a
NOAEL [or hormmone-related effects, This decision was based on the Registrant’s submission of
preliminary results of 2 re-evaluation of pathulogy slides from the ovary und prostaie of the rat.  The
Committes provisionally accepted these data. Based on these data, the only umor Lype with a stztistically
sigrificant increass wzs Leydig cell mmors n male rats.  Also, some members felt that the incresses in
prostate tumors were equivocal, but could rot be cismissed,

Cn April 19, 2000, the Cancer Assessment Review Committee (CARC)merto discuss possible children's
susceptibilityto vinelozolin-induced Leydig cell umers. The discussion of the mezting was cenrered around
the following issncs: 1) The zcesptability of the Pathelogy Working Group's (PWG) confirmation of the
lack of any compound-rclaled ovarian and prostate turmors m the rat chronic toxicity/earcinogenicity
studies; 2) Selection of a pomt of departure (POLY) based on antiandrogenic effects seen in the
pronalal/posmatal studies, perinatal study, 2-generation reproduction study and other special studies inrats
{rcasuring changss in LH end testesterone, sperm count, and changes in reproductive organ weights and
histopathology) as well as chrome toxicity/carcimoinicity sudies in rats and dogs; and 3) Delermination
of whether the POD i sulfizently protective of mfants and childrn fom vinclozohn-induced testiculsr
Leydig cell tumors.

The CARC accepted the PWG's report on the re-evaluation of the ovarianand prosiate adenomas. Based
on the review ol available data, the CARC conchuded that infans, chilcren and adults would bu protectsd
from vincloznlin-induced lesticular Levdig cell tumors{T1.CT) througha non-linear assessment witha POD
of 3 mgke'day and a MOE approach. (The FQPA factor and consequently the MOE necessary 1o
protect infints and children will he determined by the FQPA Safety Factor Committee,) The CARC
deterrnined  that the mode of action for vinclozolin related antizndrogenic effects in infants, children and
adults is meidlialed via whibicon of androgen receplors. In addition, the Committze concluded that (1)
Alhough the detziled mechanism is unknown, 1t hes been shown that fe astandrogenicity and poswibly the
icreased levels of LH are comnbuling factors to the deveiopment of Leydig cell hyperplasia
(TLCHWaenors: (2) It is unliely thar thure will be a carcinogenic harzard or risk concemn for infante or
shildren exposed to vinclozolin given that the fikelihood of Leydig cell tumar formation in these tdividuals
s small, Howesver, the potential for incrensed incidenoe ol testicular Levdig cell numers in wdulls resulting
from fant and caildhood cxposare to vinclozoln canaat by nuled out; (3) Thersfore, the weight of the
" evidence indicatss that it is biolusicelly piausible that the antiandrogenic effects of vinclozelin lead to the
formation of the Levdig cell hvpainiasiviumors and that protecting egainst antiandrogen effects would
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nrotect agamst Lewvdig wll hypsrplasia‘adenomas; (2) A NOALL of 3 mghkg/day for the lowsst
oaysiological antiandrogen responss seen in pezinatal developnenlal toxicity studies witha LOAEL of &
-ng'ky/day, would be protective of TLCH ané TLCT. Howsaver, thw: tisk managers should be swars of
the fawt thel e LOATL 5 very cless o the NOAEZ; (S) At dose levels lower than a LOAEL of 6
mg'kprday, porental effects could not be statistically distinguished fiom the normal vanaton in
andragenization of male and female mat offspring not dosed m wrere. Therefore, vin the commonality m
the mode of action, a POD based anu-androgenic effent should be protzctive of both cancer and non-

cancer effects.
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L INTRODUCTION

Vincloawin has been svaiuzted by the Cancer Peer Review Comminee (CPRC) previously on August 30,
1995, Aprl 17, 1996 and Jamuary 15, 1997, Arth= conclusionofthe last CPRC mesting, & was classified
25 a “(iroup C-pussible human careinegen” based on the increased incidence of t=stcular Leydig cell (Le.,
interstitial festicular cells) tumors i rats supported by the inereased incidence of festicular Leydig csll
hyperplasia in mice (CPRC, 1997). The CPRC concluded that the currently available data sppear to
demonstrate an enti-ancirogsnic activity by virckrokn zs the mode ofaction for testicular Leydig 2l tumor
furmation. The (CPRC moeommended that for the purposes of dose-response assessment and
characterization, anon-linear approach using a MOE basad on g NOAEL for antiandrogenic effects should
be used for quantitation of potential hurnan cancer nsk.  [n atkbton, the CPRC recommended the toxisity
endpoint sciected by the Texicity Hndpoint Selection Committes (HIARC, 1999 be unlizad. This loxicity
endpoint was hased ona dscrease mepididymal weight at 20 mg'kz/day seenma 2-gensration smdy. The
dose selected for risk asscssment was 4.9 mg'kg/day (NOALL),

1. BACKGROUND INFORMATION

Vinclazolin is currently being evalugted for reregistration eligibdity. As a part of this evaluation, HED was
asked to d=termine (he potentizl cancer risk to infants and chiléren exposad i this pesticide. An Ad Hoc
meeting was hald among the scientists mHED on March 17, 2000, to discuss this issuc. The parccipants
were David Anderson, Kerl Baetcke, Vicki Dellarco, William Hazcl Efzabeth Mendez, Michacl Metzger,
end Whane Phang, The discussion wes focused on the issue of vinclozolin's anti-androgenic effect and is
relationship with the induction of testicular Leydig vell tumors inrats, as well ay its implications for potentia!
risk to mnfimss and children. A key gusstion to address was whether tes mode of action would result in
les ticulzr Leydig cell iumers in children. It was zgreed thal (he possibility of development of estcular
laxyeiig cell tumors later in 2 resulimg from childhood expesure could not be dismissed, although
formation of these tumors m childien way imiikely. Tt was also agroed that if the toxicity endpoint fur
attandrogenic cllects, precursors to tamor snd Syperplasia fonmation, were unsed for cancer risk
assessment, 1 would be prolective for umor formation which occurred at higher duse levels than the ang-
androgeic effects. The mecting participants alse ohserved that in a perinatal rat develupmental toxicity
study (Grayet al,, 1999), a decrease mprostate weight was seen mmats which received vinelaohinzt doses
as low as * 6 mu'kg The NOAEL for this cllect was 3 mg/kg. After considering ail the dat, the mesting
partic:pants songluded that it appears to be more reasenable w base the toxicity endpoint for cances nisk
assessment on the effeots observed in the Grey et al siudy {decrease in prostare weight at * 6 mgke) and
the dose for noint of deparre (POD) at 3 mpdes. The Ad Hoe meeting alse conchuded that this issue
sheuld be considered by the CARC,

On Apni 19, 2000, the Cancer Assessment Review Comrivee (CARC) met to discuss the potential

1
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vancer risk toinfants and children fiomexpesure to vinclozolin, Dr. David Anderson presentec infarmation
andl (e dssues which were the focus of the mecling (CARC, 2000a). The ssuus addressed in the mesting

were: (1) Evaluation of the PWG report in light of the confirmation of the eonclusions of the 3% CPRC

meeting onvinchozolin (hal there were no signefcent ovarian or prostate mumors from exposure to vinclezolin
{CARC. 2000b); (2) Reassessment of the 20D for 2 non-linear nizk assessment of testicular [eydig cell

adenomas from sxposure e vicelozoling and (3) The detenmnation of whether the selectad point of
departure 5 sulliciently protective of infants and children from vincicanlin-imduced resticular Leycig cell

[Urmors.

I EVALUATION OF TIIE PATHOLOGY WORKING GROUP REPORT (PWG)

The PWG (19497) evaluated the ovares and prostates from two 24-mionth studies in Wistar rats dosed with
vinclozelinn The PW (i cencludad (hal Zomale mts dosec for 24 months with vinclvzolin developed ovanan
sirumal hvperplasia only, Ovanan stomal hyperplasia is » common age-gssociated lesion, however, there
was a tominal dose-related increase in seventy of the hyperplasia. No statisticelly significant increased
mcidence of ovarian adenomas or other ovarian neoplasms was nousl

The I'WG concluded that m mals rats doscd over 22-months, there was an incressod invidence of atypical
hyperplasia of the glandular epitheliam of the prostate.  [lowever, thers were no stalistically signifcant
mcrcases in (e incidences of prostaue adenomas or other prostale nsoplasms,

The data in this report show similar lesions 1o previous reports, but show fewer ovarian adsnomas and
prostate adenomas than i the oniginal repurt mviewed for the 3'° CPRC report (HED Noc. 014143). In
fact, whez the criteria of Boshland (1996) weare usced, there was no dose response relatonship seen
zsither the uvanan adenomas or the prostate adenomas. The CARC accepted the PWG’s evaluation.

IV. EVALUATION OF ANTIANDROGENIC EFFLCTS TO DETERMINE THE POINT OI'
DEPARTURE
A ArH snic Effects

The prineipal toxic effects mduced by vinclozolin are related to its antiandrogenic activity and ils woility w
act 25 a compelitive sningonist at the androgen receptor. There is evidence that vinclozoin binds fairty
weakly to the androgan receptor bul ba twe vinclozobn metabolites coauming inmammals, plazts, and sol
are responsible for much of the aptiandrogenic activity atmbuzable to vinclueolinn  Some of the more
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relevant infurmation relatec to antiandrogenic activity of virglwolin is summarized below.! For a more
thorough discussiun of these effects, refer t ths following sowees: Gray, et al, (1999); Hellwig (1986);
“Znd report of (he Hazzrd Identification Assessment Review Commiltes” (IIDARC, 1999} and
"Develepmental amd Reproductve Toxicity Asscssment Revisw Commitiee's report on Vinclozolin”
(DRARC, 1998).

Fre-Natl Develcpmental Studies

Ina rat developmental study ((ray et al., 1999), a variety of antizndrogemic effects were reported inclucing
decreases in prostate weight (LOAEL = 6 mye'kg/cay) and increased ripple development and decreased
ano-genital dislance i male offspning (LLOAEL = 12 mg/kgiday)’. Other related efects seen in male
ofsprng inchuded decrezsed seminal vesicle weights, an increased incidence of vaginal pouches, increased
numbers of nipples and hypospadias, decreased sjaculated sperm counts, decreased fertility, decreased
caudal epididymal weight, and un increased incidence of ectopiv lestes. Table | summarizes the results of
this study,

Tke rasults of thes study were used to estabiish cudpoints for acuts distary and short-‘mtermediate-tarm
dermal risk assessiments. It is also the stmudy from which the proposed new POD for camcxr sk
assessment was chosen (NOAEL = 3 mg/e/day, dacreased venizal prostate weight sesn at LOAFL =6
rkerday)

Similarly, sniiandrogenic effects were 3cen in Wistar ané Long-Evans rats in 2 stludy condueted by BASF
(Helbwig, 19972 & b). Developmental effects observed i these swdiss mncluded significmt increuses in
zreolas'mipple anlagen in both strains (LOAEL = 12 mg/kg/day) and decreased ano-genim! distance
(LOAEL =200 mg/ke/day). A related effect chserved in other studics was ambignous genitaliz in neales.

Posr-Natal Developmental Study
Inz post-natal study using Long Fvens booded rats (Gray et AL, 1999, HLARC, 1999), 2 deley npuberty

(age af prepulixd separation) was found 1o be stristically signifeant (p<f1.05) in mele offpring at dos=s of
13 mgi<g/day when compared to controls. This finding was sunported by significant decreases in caundal

It should he noved (bt there is a normal variation in the degree of androgenization of individual
f-luses during gestation, i.2., the androgen depsndent ano-genital dislance in 2 male fetus appears (o be
deprndant, ameng other factors, on whether it is positioned befween 2 male fetuses, | maie and |
female folus, ur berween 2 Temale femuses dunnge u=station in untraated w218 and mice.

“This bigh LOAEL was due to dose spacing. The stagstical evaluation of a study by Gray
supported a LOAREL for decreused ano-genital distance of' 12 mekg/day in pesinatal studes.

-
2
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and paired epididymsl weights at doses above 73 merkg/day, The slightly delaysd puberty probubly
resulied from androgen depnvaticn from weaning e sbout day 40, duning growth and development
Ther=fore, if expesed, vinclozolin mmay result iz a delay in sexusl manmation in children. This endpoint was
nscd m the shom and mtermediate term sk assessments for infanis' snd chdléran's subpopulations (NOALL
= 5 mgky/day).

Tadle 1: Summary of clliuts of vinclezolin (adminisicre:d GD 14 to PND 3) on body and organ weights and
othsr parametsrs measurcd m LE mzle mt offspring about 12 months of age.  Infoomeution and Cata are
exmzcted from Gray et al. (1999).
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Z-(ienvrarion Reproduction Study

A Z-generation reproduction study I rats was submitied by BASF (Hellwig, 1997 ad b). For a detailed
discussion of this study refer to the wepont of the DRARC (1998), Results pertinent to this discussion
summarized 2 Tablc 2 below,

Tahh- “‘i mcluml:n- -Gantraﬁﬂn Rn_pmd mtwe Stu[h in Rnia (Ht:!lwlg. 1!;'19" o »S. !n]

24 gnimud s per group wers nied o eun) ginoration, except wheie noded

P, males

Leydig cell vporplasio 0 1 f n 1%

Levilig cull adennmas ] o ] i o

Py maizs

Levdig el hyperplaria 2 ] o 17 2 (n-24)
Lerpelig cali adenuenuy ! 0 i 0 4

F X males

Leydig cel mypernlania b fi ] 13 I8 (=18
Teyedip cell afomprmuy f o ¥ 0 ¥

E.Y malex

Leydig esll kyperplacia 0 n 1 no offpriag ao ulfagring
Tewdig cell aderomeas 0 o i no chisaring no-offspring
P

Leyely esl] vperplusin 2 ] 2 no offepring no offspring
Lewdiy ezl sfanaoman g 3 e nz offspneg re offepring

* g, 01

The: high dose F muales had a significantly me=ased (p = €.01) trend for esticular  Leydig cidl adenomas,
Howuever, no significant inerease was noted n 2 pair-wise comparson of the high-dese group with the cenlral.
Testeular Leydig cell hypeiplasiz was seen at doses o 30 mgkg/day and above.  The incidence of Leydig ccll

e
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bEyperplasia was increased m the F| generation relatve to the parental ammals. This increased incidencs was
passibly dues 1o the mnereased duration of dosing of the [, genermation relanve w the Py generatinn, the F| acimuals
haing dosed up to 28-34 weeks, includiow in wtere sxposure and dosing prior o sexual matarity. It is a significant
finding that an increasz in the inzidence of the swme Lype of lesion was seer from dosing rats in urero through
sexuzl matcity mto adu'theod and from desing young adult s for 22-28 weeks (P, parentzl gensration). 1his
suggests that Levdig cell hyperplasia is a common effeet with vinclosolin resulting fFom dosing the animals both
ay adults and from dosing the animals prior to sexual maturity, ¢

Chronic Dog Study

na l-year chronic dog study, increased mlative lestes weights and presiate atrophy were observed at the
LOALL = 4.8 mg/kg/cay (NODAEL = 2.4 mg'kp/day).

Endpoints Considered

Tan'e 3 summanizes the antiandrogenic elfects of vinclozokin szen in vanous sudies (IIDARC, 1999, DRARC,
1998, CPRC, 1997).

Table 3. Fndpoints comsidered durine deliberations of Hw CARC, The table includes relevant data from the avallable studies,
Slucy BCABL LEaAHL Findings
lmpke'day {ipfhpiday )
Prefpostnaa T = & Dietosesnd pirostals wenhi
£ 12 Anc-serital disteree docesased, arwles’in pples ncewse)
45 ki Epididymal weigh: decrease, testicclar Laydig cell hyperplasiz
a5 & Seminal vezsisle woigm decresss
3-Cepenation reprocactionPas 15 0 Fpicic . wemzhe vecvemse, sesticeior Loyeip oell myperpiasia
Othe e That 5 15 Dbl by
5 15 LH e
23 0 Hypompadias, faciized gpern decrans:
e 158 Testostarane hosess:
Chranic dog x4 4.5 Tesrs wripht increess, prosmne awophy
Chronis w3 23 {500 ppm) T LS00 o} Keshrzer prostate A= (M EossmecTopiy)
1.2{25 ppmm) 2.4 (50 ppro) Foam cell apirepaias haibcales depezieradion 2 onbes oo ontee st
cell Epidosis in famales based an MR 4325405,
% et Rl L3530 ppm) A3 0500 ppm) Tostievlas Levdly coll adenoma neréige

sia and Tumor Forimation

The Second Cacinoscnicity Peer Review for Vinclozolin (CPRC, 1996) conciuded that the ani-
androgenic mode of action for the lesticular Levdig c=ll wmors in rodsnts appears to have bzen

-
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dermorstzated. For details, see the 2% & 3™ CPRC {1996 and 1997).

In general, & was concludud that vinclozohn and some of is metabolites competitively bind 10 androgen
receptors thus radaeme andropenbinding. This resulls inaz incrsased release o lutsinizing hormane (LED)
which stirmulates testosterone production in testicular Leydi cells and Leydig cell hyperplasia by #n
unkewn meckanism, Although the detailed mecharism is unknows, it has been shown that the ant-
androgenicityand possivly the inersased lovels of LH are contributing Fictoss to the development of Levdie
cell hvperplesia‘iumors. Therefore, the weight ofthe evidence indicaies that it is biologically plausible fiax
the znti-androgenic clleets of virclozolin lead w the formation of the Levdiy cell hvpampiasiatunorns and
thal protecting agamst ant=ancrogen effects would protect against Leydig coll hyperplasia‘adenomas.

Y. RECONSIDERATION OF THE I'OD TOR NON-LINEAR CANCER RISK
ASSESSMENT

Iz order to asswe= adequate protection of all susceptible adult subpopulations considering potential
expuosures througnout their lifi:timas, CARC recommiznded that the cancer risk assussment should be
performed ulilizng the most sensitve endpoin: related tovinclozolin's andanérogenic effects. Tos endpoint
i& identical to that used for the short ardd Disrmed jats term noncancer sk assessment (i.e, docreased
ventral prostate weichis). This efect was secn al 6 mekeiday. Previously, a NOALL of 4.9 mg'kpflay
wis umed as a PO for threshold carcinpgene dose-ruspomse assessment. The cndpoint was based o
deereased epididymal weight seen at 30 medkg/day in 2 2-punsration rat reproduction study. Waile this
endpoint may be protective for some adult populations and expwsure curations based on the resulis ofthe
2-genemtion ruproduction study, there is coneern that it may not be protective of all subpopulations and
longer exposure dumtions because entiandropeme effects were seen al lower dose levels in the
Jdevelopmenial rat studies, The CARC, therefore, recommended  that a POD ol 4.8 mg'ke'day be
replaced with the 2 me'kg/dey piven that this NOAEL is protective for all anbizndmogenic effests which
could Izad to Leydigeellmumor formaton, and is, therefors, protective ofall population and for all expusure
duratiens.

V1. ASSESSMENT QF CHILDREN'S SUSCEPTIBILITY

The toxicity prolile for vinclozokn cleady uxlicates that the toxie elficts of most concem e infinls and
chikirenare the reproductive and developmentaleffects related to the chemical's antiandrogensc properties.
Two of these effects, decreased prostate weight and dulaved puberty, are selected ws endpeints for
nencancer hurnan health risk asszssmonls.

The cancer end point of concem related to vinclogolin sxposure 1s the formation of testicular [eydig wl
turmners, As described above, it has been conciudud that s biclogically plansible hat Leydig cell tumars

result frorn the pesticide’s anuandrogenic properties.  Becsuse the ootimal hormonal milisu for formation

&
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of these mmors ocenrs predommimactly madull soomels following chronic treatment with vinclozoling # 13
unkkely that there will be serious concemn for formation of these wmers during childhood.  Althoush
formatcon of these tumars in children is nnlikety. the young adults meles do develop testicular cancer. An
increased incidence of testicular Levdig cell hypemlasia i adult animals may result from dosing of Ge
animals prior to sexual manrity (including in ufers exposures) as suggested by the results of the 2-
seneration reproduction study discussed above. Tt is a significant Ancing that the same types nf lesions are
[omned in sdult males o desing of both adult ané immanure animals,

Data an human cancer ndicate el Leydip cell lumons sre imeommon in adult males. Approximately 1%
cof all comeers m men are of esteslar origin, and only 1% of that are Levdig coll tumoss (Le., 0.01%6 ol all
cancer in men) (Contran et al., 1994; Gilliland and Key, 1995). Approximately 10-15% of Levdip oo
tumnors ivmen can be malignant (Gremat al., 1986). Levdig cell tomors are extramely rare in children, and
when they de ocour they ars exchusively benign (Kaplan ef al, [986). According 1o a 1994 paper by
Grapin ot al {1994), the incidence of testenlar tumors i children is approximately | in 100,000 male
children, Furthermore, a 1996 paper by Junenes ol al. (1996) slates (hat "o patents under 14 yeams, the
incidence oftestcnlar or paratesticular umars is 003 - Z/H00,000" with Laydig cell tumors accounting for
approximately 79 of those tumors. Thus, the ocerrence of Leydig cell tumors in the LS populanon doss
not ndicats an increased susceptibility of children to development of this tumer tvpe, Navertheless, the
possibiinyofincreased Incidence oftesticular Levdiz cell nenors in aduits resulting fromchildbcod exposure
I vinelozolin cannot be uled out

VIL CARC'S CONCLUSIONS

The: CARC delermined that;

1% The PW(E's svaluation of ovarian and prostate fwmors ina 24-month study with Wistar rats was
acceptable;

2} The NOAZEL o3 mefhesday should replace the NMOAEL of4.9 myykeeiday as the POTN0 be gsed Top
a noni-linear (MOE ) approach for cancer risk assessment;

2 The MOE approachusing 2 POD of 2 meke/day for the most sensitive antiandrozenic effect should be
orotective of all population subgroups and durations of sxposure, including exposures to infants and
chitledrem, for cancur concerns;

A3 It 15 unlikely that dizre wall be a carcinogemc hazard or risk concern for infioits or children expossd to
vinclozolin giventhat the likelihood of Lavdie cell menor foomation in Biese ndividuals is small, [lowever,
thz potential for increased incidznce of testicuiar Levaig cell mumors i aduls resulting Zom nfunt and
childmn sxposure 1o vinelozolin cannot be nled out;
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5) The formation of other types of tunoer in infanis and childen Fom vineiezoli- cxposure i3 unlikely.
Although other types o7 licaors were reported i the avaiable cancer siudies {(Le., ovarian 2né prostate
wmers), the CARC concluded that the increases [ the occumrence of these tamers wers not Biologically
sigmificant and

5) It shoui be emphasized that wstivular Levéig cell tomongunesis is the cancer cffect of concerm m the
animal bicassays. owever, the reproductive consequences that may also result ficrn vinclozolin's
antiandrogais wede of action are of equal concem.  Thereforz, piven Lhe commonality in the moce of
action, o POD based on antianérogenic etfiels should be protective of ‘bath sancer and nencancer health
cunsequences. However, the risk mznazers shonld be sware of the closeness of the NOAFEL and 1the
LOAFEL for antandrogenic effizcs of vinclozolin in animels.
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