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Vinclo2Xllin IP.C. CocJ:;· 11 3201) W'<$ previously ~v~luated for carcinogenicity by !h~; Car.cer Peer 
Rt:viewCommit'..ee (CPRC) ur:Augu.;-r 30, 1995, Apn l 17, J996endJ;mua..-y 15. 1997. Allhc c.:onclUS:.on 
ofllu: !a:;t n:.xting. the CPRC W<.ssiiied •indozdin as ..<jroup C-poss:ible human carcinngcu (CPRC, 
1997j." CPRC recommenderl an ~xlr<~polation approach (\1Jtr<in ofExposure or MOE) hll><:<i on a 
1'-.0AI-':1. Ji.rr hormone-related effects. Tiris decision wa.~ ha.,cd on thtl Registrant's submission of 
preliminAry results of a re-evaluation orpathology slides from the ovary and prostate of the rat. The 
Cor.1mittee p:uvisiooally acce?ted these data. R~>ed on these data, the only rumnr lype with a statistically 
~igcifi::ant increa~ w~..s L:ytlig cell tumors in male ral3. Aloo, oou.e members felt tl~t the uuc=s in 
proState tumor:; were eqnivoasl, hut could cot he Ci~mi,;s.co.l. 

On A.prul9, 2000, the Cancer Assessme~l. Re,·iewComrnittee{CARC)mcr to discuss possible children's 
susceptihilityto villclo"Lolin-indl.JCedLeydigcell turnurs. Tee discussionofdu: mccriog wascemered:u-ound 
ihe following issncs: 1) The accept.Jbility of the Paiholugy Working Group's (PWG) oou.t.o:natio.'l of the 
lac;;: of any compournl-n:htloo ovar'.an and prostate tumvtli in !he rat chronic toxi=!zytcarcinO'.,'CI!iciry 
stillies; 2) Selection of ll point of departure (POLl) ba~cd on antiand.--ogenic effects ,,een in tht: 
pr<;r.ata1'postr~<ttal studie~. peri nflt~J study, 2-~~nerationreproductinn sll,dyand other special studies in ral~ 
(measuring C:'lll.ng~ ii:.LH and testn~lert,nc, ~-penn ccunt, and change:; in r-.-pnxluctive organ weightS and 
hi;topadwlogy) as -w-ell as ch::onic :oxicity/carciuogc:lli:i:y srudies in mts one dogs; lltld 3) Dcternrination 
ofwhether tl'Je PO 0 is wllici.tlly pror.ective ofOful:~ and childrc f:o:n v'.n:~ozolin-i:Jalcerl rcsticular 
Leydig cell tumors. 

'l11e CARC aeceptt:cl the PWG's repmt on rh:; rc-cvaluationofthe ovarian~nd prostateadenomas. Based 
on the re'V<CW of~t•;a:Jable data, the Ci\RC ooncluti.cd that infan:S, chi:cren and adult' W<>uld be protected 

fromV:nc.omlin-iooulX>:l testicular Ley<iig cell tumo~(Tf .CT) tlrnngha non-Iii:= a~scs.~mc~1 with a POD 
of 3 tr..g<kgiday and 11 MOE appwach. (The FQP:\ factor Bod consequently the MOE nece;.~ary to 
proteot infurJs and childrcll will he <.letermined by the FQPA S,lfCiy F~ctor Committee.) Tne CARC 
deiennim.:d that me ;node of action for vinclowlin related antiandrogemc effectS iu infunts, children and 
adult• i~ mcdi~li.:d via iclDbicon of a::1drogen rcccpLors. In adriition, the Committee CCK1clud~<.l that(:) 
/\.lthough dle det>.ilcd =hanismis unknow:1, it h£.' bcc11 ~huwn that 6e a::lCancrog.ecic:tya:xi p<J>O<ibly 'b 
in::r<.!<!sed levels of LH are comnouli::g factors to the deve'oprncnl uf Leydig eel:. hypeP/ asia 
(TLCH)!tumors; (2) It is wllL<ely that thur.; will be a carcbogenic bmoard nr risk concern for infants or 
~hi ld.1 0:: 11 :::x.po~~tl to vinclozoEngiventhatrh~ ' ikclihood ofleydig cell t..:mor tcumatiun in these individucll; 
is small. Howt~v~:r. the potential ft"'r incre:>Y.<I in<'ic'c-ucc oft•>!icttlar Leydig cell rumnrs i« <«.lults n:"ulting 
fi'oo bful1t !lnd 6 iirihUOll cxpon:e to vi::lc:Oznlin can101 b:: ruled out; (3) TherefOre, the weight of1hc 

· evidence imEcates mat it ~ lrolu<jcclly p:ausible that the nt:ti>111dtt.'gcnic eifecls ofvinclozolin lead to t'x: 
t<mnation of the Leydig cell hyp-::,_0:a~i<l/1umors an<i L'lllt protecting ~C?. i.tJ~Illntiandrogen effeciS 'Vould 
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protect agnin.~t Lcydir; w ll hyperplasia!adei:oma.~; (<1) A NOAEL of 3 I11fl-'l<g!(:ay for the lowest 
?icysiolo)iiccl antian<irogen ''-'S?Qme seen in pe:iru.tal d:v:lopm.:ntal toxic;ty studies witt· a LO.A..E!- of 6 
mg.'k;iwy, \V"J".lid be pro:e:t:"l:: o'"TLCH a.-:~c 1LCT. Howe'l.-e•.l:Jc :is!.. manageB should ac aware c.: 
the fi•~• 11u<1 the LOAEL is ve.y c!r.~~ I<J t~ ~OAE...; (5) At dose lev.: I~ lowe:- th:m a LOAF.: . nf.!) 
mg/k!)rl~y, poit:ntiaJ effects could not t.: ~tr.li.stica.Jly distinguished f1 oJ.u the normal variorim1 in 
i1:ldroge:1i7atinn ofrr11tk: i:l!ld female mt off.~pring •v.:>l uu;~um u:a•·o. Therefb:c, givrn the commonclily in 
the :node of action, a POD based anc-androget,tc eft;;ci shuu:.d be prot~c:ive ofl>otb. <.:<UlC~r and non­
ca:lce;- effects. 
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VmcJozolin (41h Review) 

I. INTRODO(;TION 


VinclcwJn has b~enevalU£ted by the Cancer Peer Review Comnittee (Ct'RC) p.P..:viousiyon;\.ugust 30, 
1')')5, •q:ril 17, 1996 and Jaml!lty 1 S, 1997. At lbronclu~ionofihe lastCt'HC nJet:tin& it was classified 
ns a "Clrrm;> C-pu.;sible human carcinogen"oasee !>n ~1e in~reas~tl incidence of testiculllrL.:yilig cell (i.e., 
inu:rmitial ie>tinu<tr cells) turners in t?.IS supported by the incre~setllllcidence of testiwl11r Leydig c-ell 
hyperpla<ia ill nuw (CPRC. 1997). ·nlc CPRC co;:cluded that the Cl4"Tently avai 1ablc dala appear IC 
demonstrate an Wlli -1\ncirtw,!enic activ:tyby vir.~lozcEnas the :node ofa::Confor te<>\icular Leydig celllumoc 
limnation. TI)e CPR.C n:oom."'l'lended that tor the pu.'Poses of dose-response assess:nent a.uc.l 
d Jar<tcterization, a non-linear appwach using a M DE basedon a NO:\EL too Autillndroge:lic effects sboulct 
be u.s<xl for quantitalionofpotentiA!hurnancao.cer r.~k. In audition, the CPRC recommended the toxicity 
endpoint :><.:~ccu:d by the Tcxicily !:'ndpoinl Seleet:on Committee (HIARC. 1999) be :nilm:d. Titis lox:dty 
odpoint wa-; il:t•cd ona decrease inepidicymal weiWrt at 30 mg1kg'daj >;;en :n a 2-gene:ntion ~&f. The 
dose selected for ri~k ass:;ssmcn! was 4.9 mg:kg:day ~NO.<\.B..). 

Vmclnznlin is ;.;um:nJ.ly being evalumed fnr rcr<:gislration eligiliJitj. As a JRl('l o: this evaluation, H F.D was 
asked to de~enn im: tk pxential cancer risk to int~rtts a:J.<i C:.~crcn exposed lC> this pest:dde. An :\d Hoc 
=ring "''liS h!!d among the '\<:'enlist> in.HIID on Marclt 17, 2000, to Ciscu.o;.~ t'lts issue. The parti.cipar.ts 
wcr.: David .<\nden;on, Karl Baetckc, Viclci Dellarco, Willia11 Had:], EEzabethlvlendez, Mich~clMclzger, 

and V.'l,..,ug Phans. The discussirowns tocuswd on the issue ofvinclowli:l's anti-androgemc effe~t aml it~ 
re1ati<1!1~hip ·.;- iUrlh:J indu.cticnoftesricular l ,ey,lig t:cll tulnors in rats, a~ "-'Cll ~s its irnplicatioos for potential 
risk to mfan~s anc c:1l1clrc A key question tn addrc;;s w~ wneue: th!s mode ofactia.'l woU:a result in 
lc~ticular Leyd:g cell rumors ill ciilltlr!n. It IWJS ~reed lllal the possibility ofdevciopmc:lt of rescicular 
l .::ydig cell tumors later in lif~ resulting fro..-n cbildhooc cxpo~ure could not be rlismi$S<.:d, although 
folllliUiu:l of these tumors n1 chUdn:>n was unlikely. It was n!~o agrot;;d th::rt if the toXlcity cndpoi111Jor 

<U:tiandm;1ca:c dTcl:u;, ?T·ecursors to ttl!:1c>f llllll ::.yperplas:o fom:atio11, were used for ca::cer risk 
assessment, ct W<1nkl be prolCClive for tumo: fonuetion which occurred at hi~hcr c:k.-se :evels than the anti­
androge:lic efl~c:~. The :lJeelin!; ;Jarticip;mts also o!-,;ccvcd thai in a p~rinallll :·at <i~vdopmental toxiciiy 
study(Gray et al., 1999 ), n dL~<:r'-'•scinprosrateweight>'<-as s~~n in mts wi:.ich received vinclo~l>lin ~t doses 
OlS low as • 6 rng-'ks. The l\0.'\EL for this cJli:ct was J rng.1'9;. After e<uosidl:ring all the dam, the meenng 
partic:pa:tL~COtll:lutl..:d :31: it aJ:pea.'> to be more n.'l'.somble to ba~ :.'1e toxicity e:!cipoint :orcance:- risk 
assessmen~ on t:JC cf!cct; ob:>erve~ in the Gn:.y er ftl study (decrease in pm~tarc ·.:.·(igb.t at • 6 mg•kg) and 
r'oc dose for point nl nP.pmnu·e (POD) :.tt J nlg'kg. n,e Akll-ioc meeting oho C<)ndud" u ll:utl this issue 
~hnuld be considered by tlie CAR C. 

On !\pni l <J, 20CO, 6e Cancer t'\ssessme.:t Ri.-vicw Col::ll:itree (CAR\.) oue: lo discuss :.'le potential 
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t:a."lce:-risk to inf.r:t>ana ch1ldren !iOat <.:X?<Osure to •indo2Xllin. Dr. Ih viti /l.fttlerson presentee infi·,nnM il'lt 
wd tb.<.: issul;l> which were the foc11~ o:· tho rncclog (CARC, 2000a). The JS<IIl;l> ~t.lr.lressed :il:. the meew1e 
w~n~: (1) Evalu~tion of the PWG rep.~P: ill liglu oJ tlv~ l"o:\ii."'mltio::"l o: d1e oon::lusion» of the J"' CPJ.{C 
meeting on"\~llciNoliulhat there were no si~ ovru iau <.:r prostate tumors from expnsmcw -.i;x::.Ozolir. 
(CJ\RC. 2000h): (::.) R.l..~S<:;:sment cf~ ?OD :a:-;;. non-li,\elr ri:dc as>essm:noi testJ::I!Ia:- l.cyt.lig ceU 
adenomus fro:n ,posua; 10 viD:Jozolin; and (3) Jhe d..""«:nnin~l'on of whether ilie selected point of 
.ie.parmre ;s s•.lllider.tly pmtccnvc oJ infunts and children fi-cm viEc:omli:~-i::ll.iuced testicular Leycig. cell 
twnors. 

Ill. RV.o..LCATION OF TIIE PAUJOLO(;y WOJU(ING GROUP REJ>OKT £PWG) 

The PWG (;99?) e\'llhll!k;d UJ~.: ov~.ricsandp~ostatcs from two 24-mnmi• studi~ ir.Wistar rats do;ed wid• 

'.inclozolin. Tile 1-'WCT cnnclurle<l llli1i .:cmale mtS dose<i for 24 month.> '.vith viuduzulin deveioped ov:uiun 
stromalhypexplasi~ o.nly. Ovariun so-omal hypcq>iasi<t U;" ~ommon agc-~soc:ated le~irm, howt:vcr, there 
wa.~ a tll.nn.iJJ~l dose-related increase in severity of the hyp<·rpl~sia. No statistic2lly significant incr-c>i't:2 
ir:cidence ofovlll inn ?.d:-ncmas ur ot::e:- OYarian neoplasm~ w~> '">led 

T.oe P\VG =eluded thatin male Ill!; closed over 2LmorJhs, there ·.·:as an incn;~.;W .bcic=of arypic:L 
hyp<.~lasia of the glandular epitheli-arn of t!~e prost<~te. Ilowever, there were nn ~tm.istic>illy sign.i5c:mt 
i"c'c~>c.:s in !be incidences of prostatic adenomas or oi.lK:r prostate neoplasJDS. 

The data in tht~ :·epnrt sl1ow simi.l.ltr lesions io previous repmt.< hut show !ewe: ova.--ian adenomas (Inc. 
p.-ro,;iate adenomas than :n the origirllll report n:vie-..-ed forlb: :>•<cPRC report (!·IF.O One. 014143). ln 
lild, wl=: 6e criteria ofBoshland. (1996) were usccl, th.:n: was :x> dose response reiarioru;hip .,ccn in 
eithec 1.1:<: ov~rian ad=mas or the prostate adenn:na<. n •c CARC a<:.cepted t~ PWG's evclllation. 

IV. EVALJJATION Of<' ANT !ANDROGEJ'I'IC EFFECTS T O DETEKM !'<F. T HE POINT OF 
D~PARTlJRE 

At Antia;:droa;njc Efiects 

Tit<.·-prbcipal toxic cffecl> induced by v indomliu are rdate::l to iis antiru:drogenic nC:rvity aad its aoilily lC 
act"-~ ~ wrnpcliti•.: a:ntagoni>i at the a."ldrogen receptor. 11•"rc i~ t:vidence tb<1t vi..-,c;ozolin bind~ frurly 
weakly to the Andmgt~C. rC<X:ptu~ ":lui lha!twc '.inclozolic metllbo1ite~ o:~qnriug i:l11ll-!I111l'.ili,pl.wrs, and soi l 
aie re~"">Omible for much of the autilll:t.lrogenic activity attrihu-:ah!c to vindu~lin. Some of tlle rr.ore 
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reievant iulullTllltion related to antiouclrugcnic activity o: '~nch)/Ctlin is sumw..arized be!ow.' Fo~ a more 
thorougb di~c11ssio:u ofthese effect<;, rercr to the foilowing sources: Grdy, et. al. ( 1999); Hellwig ( 1989); 
"2nd repor. of the Ifaz..rd Identificntiou _o\;;sessment Re·,ie•.v Couunillec'' (IIIARC, ! 999) <lnd 
"Developm!ntal and R.r.-1Jroduccive Toxicity A=m.ent R~ew Co:m:1it1<:c'b report on V:nclozo!in" 
(DRA...~C. 199K). 

Pre-Nawl Deve.lcpm(!mal Swdit·!.t 

In a :-at ck:vclopmentalstudy(Grayct aL, l999), a v:uietyofanli?.ud..--ugnir effects were reported inducing 
deCT"..ase,; i.u pro~tateweigl:.t (L0.'\1-:1.- 6 mg<kglday) ru:d increased nippl;; development az:.d decrea;ed 
:mo-genifal distance ::0 male o:fsprir.g (LOA~T = 12 mgf::gt<hy)2• Otlu n:latcd e:fects seen in male 
o~g inclut'.OO decreased seminal ve~icle \\'Cighis, an increased in;idence ofvaginal pouches, :z:.creased 
numbers o:nipple.~ ancl hypm;;>adias, decreased ejacuiRtcd sp~nn counts, decreased fertility, rl~<:n:<tscd 
c:audal epididymal we>ghl, ~nd an increased incidence ofcclrlr.>il: lesre;;_ Table l sumnwizes the result~ nr 
this study. 

Tl:e resulll\ of tits study "'=used :o estnhiish cw:lpo:inl$ for acute diemry ancl short-fintCIIIIzdiate-tell!l 
dermal ris:< ass~~rm:u!~. It is also the srudy fi"Om which the ;>:oposed new POD for can= risk 
llS>t!ssmem wa~ cho.o;cn ()lOAEL =3 mg:kg!day. decreased vt:nt-.il prostate we'.g:ht seen at LO.~ F.r.- 6 
rng/k.g/day) 

S;ml!~r:y, antilllldrogenic effects were ~~cu in WistaTand L:mg-Evans rat< itt ~ srully conducted by Di\SF 
(Hellwig, 1997a & :,). Developmentnl effect~ <1{~-vet.l in these studies :nc!uded signiflcaoti:K:r.;ases in 
areo.las.tipple anlagen in bolh strdios ('....OA2L = 12 mglkg/6ty) and decreased :mo-geniml di:;tnncc 
(LOAEL =200 mglkgl"day). A related ciT= obsetve<i in other smnics w11s ambig'JOU3 genitli.ia in n:ales. 

'n?. pos!-:Jatal stuCy using Long F.~~w l:oo:!ed rn;s (Gr.:.y et AI., 1999; HIARC, 1999), a delay i:lpubeny 
Cage ar ?reputia: :;c:paration) was founn I(>be s~:istical:y~t (p<1Hi5j iu ;ua:C offi.-pring at doses of 
15 n:gf..;:glda;- wlrw oornpa,red to controls. l11is finding was su;>ported by sigmficant dccrca~cs in cami?.: 

It should he noted tbtt tbce is a no:mal variation irt th~ t.l~g:ree ofandrogenimtion of inrlivict.lal 
il:!uses :luring gesctinn, i.e., the llllUrogen dep~nd~ru:o-geni~l di>tanr...e in a ma:e fetus appears to be 
dept::1d:mt, among OL~e:- iilctnrs, on whether it is positior.ed hc:\O."(:.;u 2 :nal~ fetuses, l ma:e :o<i I 
lem~k :<:tus, or bel"l"·eo 2 rema:e ~l~C-> dm:i11g gestation in wmea7ed :<.ts aod mice. 

'This high LOAEL wa> due to dose spacing. nrc slaristical evclU<lrion t)f a smdy by Gtfly 

sup_po:tec: a r.(JA 1-: L lor Jccrea~ed ano -genitll dist~ncc tJ I" l2 mg-kg:day in pe..-inmal studies. 


http:positior.ed
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a::td paired epididyml'2 wdghts at doses a!mvc l5 mg:kg/&y. The sl ig.ht ly del<.yed pube1ty .:>:n''"bly 
resulced from androgen ckprivatiun from weaning lfl ~bout d2.y 40, d:ning crowth and developmem. 
~fore,if~ ·.ioclowEnmay result i:. adehyinS<:.'<UlL =tion in childrc:L This endpoi:lt u:as 

nst:U :n lhe ,;hon ;md :ntermediate teo" risk a-;sessmen:S fur mfiln:s' anr.l t-:Lcren·~ subpo.>pul~t:o.,, (l'OP£L 
- 5 mg/k.t;/dC!)'} 

Tajle I: Summa:y ofcJTccls of•in::.!ozolin (art:11 .ni>tcrt.:d GO 14 to PNU :;) on l:uJy m:d or)Z:m weight5 and 
other parameter<; mcaHm.::l i:l LE rr21e :at offspnng "boul 12 months of a~c. lnfo:maticn a.'ld eata are 
exu-,cted from Gmy et aI. (1999). 
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fina' Report 

'fable I: s, ·of .A Eff~ of 

,.:~ . 

oody '""ti.z;,lar..~s.s -~b 6R1:20 691:>1' 726=6 ~;s..s '!J,JX)(i ~44~32 

tolin~.~""/ iYJJO) :"!.':!'i; (S•l9) fJi46) (4.'1!{) (3-'b) (2'2) 

S::rrur.111v~icJ~ ¥-1 imrJ" 1945± 4? J&l$3±141 1117:11')~ tsoo;.:oo 1744±134 lt59~1 l6 6~'r±Vl2 ; 

~/J!ittcni.'fr"malcs) (;:2?) (;;36) (R!37) (7i45) (4/18) (J;Si (2!2) 

Venn·:.! pr ostate wt (mU), 564~7 499;.50 •4!5%>00 439...'\1 ..:i8:!::t;27 •*JOS!b33 *'~'~'69±4'i-: 

(#1 irtl'!t-s;."f•m nJ~1) (9127) (7.'36) (8i37) (1/45) (41!~) (315) (.l/2} 

T!..:.te.> Wt (2._) 3. 'i (.lQ.()IJ 1.iJ¢0'6G 3.SS~.I 1 3.6~.15 3..tt2!.0.14 1.5~±0 1:? >.4H<l.l4 
(lt'lt:t::::stflm.t:v;) {~1il~) (7119i (8i2)) (?118) (4!: 3) O.ttti (?J'2: 

AdrcnaJ wt (mg) £6­ 1 ll'=<\ <9J.1 43: 5 43+C,2 4.5=3 60-~ =J 

(5i11) (3:12j :lllJ (4'10) (2!Gl (3/6i (2./2} 

CaulJ<t ..:pid.iUyr.llu.t:~ (r.1i) :)(6;;9 J:I~lo JO~:~ 323.!.7 1011,:1 6 18i:2 1 ••:;:J"3±!!4 
!~lirt'"'J·stt;t:nd~~) (9<'24) ;7/19} (&!23) {7/19) (4!ll) (:,/6) C:!/2) 

C \u& :pitftf-;m"l syettu (x 10') 1!~9 1~13 13}..16 ISl=H> ISJ.!..20 I~K=25 •61~7 

. c l (Sill) (3,'~2) ('!IZ.) (2ii0) {2JoJ t.Ji!J) ( 2!2) 
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A 2-gcncration reproductim1 " "tly in ratS wa~ suhn,iuoo by B:\Sr (Hcllv.ig, 1997 a& hJ . F"~ a <.ietaii.cd 
discussion of li1is stutly refer to ,the n;po:t of til!.! DRA RC (1998). Resu.I L" l'::n.iucnt to lhis diS(;us~i,,.:! :L-c 
~-urnrn.lrized 1:: ·1 'ahlu 2 beiow. 
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Toc high dese F mal.,; h:>.d o signinc~ntly ir=,azc<l (jl < O.UI) ttCittl for testicular Leyd:f: c1;ii a(.k'no::'las. 
Ho\v"vur, no sigrn:icad in~n:ase wa1 noted :n?. pllir-v.~se con1par:son oflhu bigh-iiose group witJ11h(.: control. 
Te;;~.c'.ll~r Leydig cell hyp~:pl?., ia was seen at doses c>i' 30 m_g.';;:gtcay and al-,w t: The incide..1ce of Leydig C·~U 

6 


http:ietaii.cd
http:Hcllv.ig


<.:a.1.cc.t Aneur."ttnt D::::.~~nt 

l:ypcrpla>ia m.s in=reased in the F 1 genera-jon re:ative to :he parental SJ'jmaJ.s. Tci.s in;;n:al>ed incidex~ v;as 
poasii>ly du:! ro 11tc incn:a~x tiur&!io::t o:dO!>ing oft:'1e F1 gene;aC:on relauve to the P 0 gcncraunn, lht: F1 m:.iirnh. 
heingdo,edu? to 28-34 w.;;ck,;, iu.;ltt<li-r2 in utero ::llr.osure and dosing prior to s..~-ual :nat.nizy. It;, Dsig.niiicant 
finding ll1at an incre!l.'" in the ill~;rle:->cc of lhc Slitr:J.! type oflesion w-as se:r. from dosing rolS in urero through 
sexual mntu:ity in(o adu:ti·.ood and from dos(n[: y<.1UIJ!; etdult ;-,\1, for 22-28 weeks (P, parental generation). T::ris 
suggeSiS that Leydig cell hype1:pjasia is a common ctf.:c: -witlJ vindozolin re;;ulling from dosing the animals both 

1as adult-s anti from dosing th~ amrr..als prior to sex'..llll marurity. 

Chro!!iC Dog Study 

b a !-year chrodc rlog sturly_, .i.o.c(cascd tcllotivc tc,tt:s weights and prcs:ate atrophy were observed at the 
LOAI!L • 4.8 mg)kg/eay (NOAEL = 2.4 mg/k!J.'day). 

Tniie 3 ~umonllri?.es fl oe ~ulitmdrogerl.ic dfccts ofvincluzulin se::n in \':!ri.OUS studies (HIARC, 1999; DRA.~C. 

l<J'IR, Cf'RC, 199?). 

Tabln .:1. F.nfin oln tA Mno:iilen•r1 r!urin~ d~o.lib~r:-~rions o r fht CARC. The lnhlc iru:lut.lcs rcJeYani data from the: avallablt srudle~. 

stu-c:r tOI\KI ~NOAEL Fi~ings 

(:u~lk~..'.ily} (u •.(Vk&;'11.fl.)') 

.:'1elt):»U:aat/!t1.1 D:::Gte-~d pl\l~ial:: Wl:lf.hl 6' 6 l l ~:;c.r.iul d:is.U.ncc d~c-.. ·;1.'1ud., JS: u.,la...'t•liJII' IC$ ;.,"'.~~."~! 
l!piCt.C.ym:.: ·.vei~ d~uc. t~ti;~;.IN Lo,.U, cell i'}'J)er'fl.::t..u4.f. 30 

!!::: 10 S..'T.I.bal v.:-:iek w~i.s:·n de·:tc~ 

...C:~:':Irti-= !'elltoC~Otll?~: u f.:r.c.:YJ$11 ·~·~. tl!:$ht11-· • Vl-~11cd ~t.,:aJ' 
Ott,:,..lW Otb,....O 1.W.:.'.ys IS 

s u Ul=o 
JO :r~~;iK~sp;code~ 
II>C T~ston~ ::oe:t"U-:"' 

~ 

•1,1\.!.-1 Tl'lJII"~ ·""'<':~t iocreiO.s.:, prcatc a'ir.)J)lr/..:J~t:mk.4oa 

~: (~-:>0 ppmj , I ( IS(;() PI'IIIJ lh11.h:::t~~' r rn:Ja:e $1~ (tU pus;.'nccr;,pJy) C:"VOn.it l1ot 
Foa.'t'l\X!I ~~1$""111.::!< lt:n!i~.<.Jw ~~o:• :n~·J"..I'Uil 1:1 :nw !~ ;m1. tnt ll1'"!.1ttal 

celll!pi®~is io f:nuk; ha.<~OO ~a MRlfJIIJ ·1J~S>f)U3. 

1.2 ~1S ;:pm) 2.4 (SO ppm) 

(;,,;•c:e~ 1Hn • ~l(l:)¢ ppM) i esdeclc L:~discc!l :td~nol'i'\a.11''1a.:ll$e:' · 1 (5C: rpm·· 

The Scoorul C~~r.:ino<~«o-nicity Peer Rev:ew for Vinclozolin (CPRC, 1996) cor::::ud..."'<l that the an:i­
a.'ldmgenic mode ,)faction for tJ,.;: k,-;li~ulttr u:ytlig cell ttnnors ir. rode.:ltS ~pca;:s to have ':Y---en 
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fjnu_ Rcpon 

de:nm~St:a!C(i. For <ie:aiis, see th~ ;>"' & 3ro CPKC ~I')% aru..i 1997). 

In general, it wa> condurkxl !hat vbclozolin and ~orne of itS metabol itt::s competitively bmd to anclro,ge:1 
1\:~:;plors thus recbcinganrl-og<.:nbindir.g. T::is :~uhs in <e. i:lc:--'Sed rele<~.>e o~ :ut:ini2ing ho:m."l:t:; (LE) 
which ;;tin:ulales tesiostemne fJrWttetion in l!:stixla: l..c-1 U:.;; oeUs and Leydig :x.U hypetplasia !)y Rn 

UJ11c·,nwn n:u.:c.:l::;mw_ Allhough th" r.le~Jiled mecha11i;,m is unknown, it hns l>:>:;1; :silow::J that 1he um.­
androge:Jicityand possibly the increa~c<'llcve.ls of.LII are contribming facto:-s to the de•d nprn<::nl oruydig 
cell h:11e:pla~•ll/twnU!'s. Th..'"!'e::'ore, tllc wcight ofthe evi:lence i:llli;;au.:s that it is biobgi~'ly pl:<u:i!"ole t::lat 
the mti-and"<'lgc:J.i~ cll'l-ct~ o:'vinctozolin :e.d to the :o!!ll3tion ~ftllc Leydig cell h;perpla-tia!'wm.on. ar.d 
llmt protecting Qgainst a:1t .-~mlrogen effect' woulrl pwtt>.:! against ~ydig c"ll hyperplas:aladenomA~. 

y, RRCONSIDER,\TIQN O F THE l'OD FOR NON-l,NEAR CA.~CER RlSK 
ASSESSMENT 

b order to assu:e adcqu<ttc ?rotectiro of all susc<;ptible adult su~>?opulnliuns considering potemial 
<::\pusures throughout ~1cir lifetimes, c,\RC recnmmcnlkd that l:le cancer !·i;,k ,..,~_.,;sment should be 
performed uli!i:angfue most sensitive cudpoinuelated ttninclo:ox:rlin's <111tiandrogenic effe=L-.;. Tills u:dpoint 
is identical t\'1 that used for the short and i:!lermediate tern:: nnncao:= :isk asse,;sment (i.e., decreased 
votrd prosla~ weights). Thi,; eifec-: \>.'ll.~ seen <tl 6 mg:~'dly. ?reviOHlily, a l\'0.'\UL of4.9 n:g•lcfid<~r 

w~s used as a POV for threshold carcinogemc dosc-n,;spr.mse assessmenL Till: endpoint was based o:1 
dxrc::a~ed epididymal weight sc~n at 30 t.ng'kg!dlly rn ?. 2-g~ncrdtion rat repmducliuu study. \V.ci.le tllis 
endpoint u;l1)' be protective for S."'llle auull populations and e~;>O>ure curarions ba5edon the n.:sul!.S ofthe 
2-geueration r"produc.tion StUdy, there is cum.:em that it =Y not 'x: prutl:crive ofall subpopulatinn8 and 
longer expo~ure dru><tioru because o.ntiand•ng:.:r.li.c effectS were seen At. lower <iose ievels in the 
,l~vclopmental rat studi~~. The CARC, theref(>~c, rcloommended Umt a POO ol <1..9 mg/kglday be 
te!'llacC(I ...,-:jth che 3 mg/ks-'d.ey givo that this )10.1\loL is (llllloclive fur all mtimd:n&e:1ie ct.:-"~~ which 
could lead t<t I .~:yiligce1lmmorfunnacnn, and is, therefore, proteCtive uf~UpupulationJnd :orall expusurG 
durations. 

Yl......AS.SESSME~T O:t' CHILOREN'S SCSCEPTlBll.JIY 

The ioxicity Jl"Olilc Ior •inc:Ozolin clea·iy indicates that 1he toxic dlc-.~~ of n:ost concern m i:lfunl~ ami 
chil<.lre::;are t..'IC reprcxbCih-c a:ID oevelopzr.entalefleca,rclated to me ch~ic31'~ ant.i;u;r.lrogen.ic ?ropenies. 
'1\vc. o[ thse effccis, dec:·ea~d pro~tate weigjll and d:·:\Hy~:r.l pul:>erty, lll'e sele~crl ~· endpoints for 
l!On~anccr· luanan health ri:;k a::;~e~'irrK~uls. 

Tbe c:mce:- e!lll point ofl".Once:n related to vmclo.wlin exposure 1~ the fomllltio::; of testiculcr Leycig ~::.:il 
tlmlur>. r\s ciescr.J:e.~ ~·:>o'""• it :;asbeen con:;nrhl lhal ±tis 'oiologically pl~nsiuk that.Leydig cell tumnrs 
result fi:urn the pesticide's aHuxr~\iruge:~:c ?:O';><:rties. Hc<:au>e !he o;>tin:al honno.1sl1nilieu :o: forr.llltio:J 
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of these tummc; occu rs pr.:x1onumllltly in ~dull ~Jun:llib foli.o\.\ing chronic treatment with vinclozolin. rt t> 
unlikely that there will he serious conecm tor Jbonatiou of these ttunors durinr.; childhood. Although 
f.:mr.ation ofthese tmno" in children is unlikely, the young adults males du tk:vclop testicuht= c.<mcer. An 
increased in.ciden.ce of testicular Leydig cell hyper,>!a-;;ia in adult animals may r.::S1lll. liorn dusipg of th .: 
anim:lls prior to sexuai maturity (includh-,g in utero exposures) a~ ~uggested hy 61e results of the) 2­
ge.:ler.ttion reproduction study discussed above. It is a significant finding that the ~me types nflesions are 
iormed in c.dult males funr. dcsing ofbothadult an<i irr.J!l'.ature ani.-n.als. 

flat! on human cane<.':r indicate lhlltL::yilig U::llltll!loro are Wlcommon in adult t112.1es. Approx.irrmtdy 1% 
. of all cancers m men are oftcsticdar mig in, and only 1% ofrbatarc Leydig cell tumor> (i.e., 0.01% ofall 
cancer in men) (Cor.tran et al., ! 994; Gilliland and Key, 1 ')95j . Approxitllaidy 10-15% of.l .cy<iig O'~U 
tu.\nors bmencan be malignant (Grem et .~.L, l986). Leydig cell tumors are extremely rare in children, and 
when they do occur they are e:<clusiveiy benign (Kaplan et a!., 1 986). According to a 1994 paper by 
trrtpin ::>t al. (1994), the ir.cidenc.e ofte~~ular tumors b child.'1:11 is approxi-nately I in 100,000 male 
children. Furthermore, a 1996 paper by Ji.Ir= cl. al. (1996) states that "in patients under 14 yc:a.~. the 
incidence oftesticular orpamtesticulartumors is 0.5 - 2/1OO,(XlO" with Leydig cell tumors ac.:ounting tor 
approxi-nately 7% oftho;e tumors. ThlL~, the occurrence ofLeydig cell tumors in the US population does 
not indicate an increased susceptibility ofchildren t:> development of this tumor type. Nevertheless, the 
pos.>ibilityofmcreasedincidence oftesticular Leydig cell tumors in adults resultingfromchildhc-odexposure 
to vinduwlin cmmot be :ruled out. 

vTI. CARC'S CONCLUSIONS 

1} The I'WG's evaluation ofovar'.an and prostate tumors in a 24-month study with Wismr rats was 
ac.ceptab le; 

2) TI1,.; NOASL on mgtkg/ciay shot,lti r,:placc lh" :'-/OAEL uf4.9 mg!kgiJ~yas the POD to be us~:d fc>r 
a nnn-lin.c3r (MOE ) approach tor caneer risk ass=ment; 

J) The MOE approach using a POD of3 rng!kgldayfor lhe most sensiti·,;e antiandrogenic effe---...t should be 
protective of all population subgroups and durations of exposure, including exposures to inf211ts and 
~hildrcn., fur e<tnw r eonccn1S; 

4) It is unlikely &.at ther-~ ·;;.ill be a carci.I10genic hazard m· ri.~k concern for ii1fa:nts or children expose<i to 
' inclozoilil. given that the likelihood of Leydig ~ll il!J:nor fonmtion in ihese :ndividuals is small. However, 
1r,;;: potential for increase-J incidence of testic:uiar Leyd.ig cell mmors in. adults re~-ulting :.Om infant and 
children <;xposure lO VlllClOZOJin C<UlflOl re n 1led out; 

C) 
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.5) !he iornml.i<Jn ufother t)-pe5 oft!llnur., :n ln.fants a::d citildr:m froo , 'iJ:c.n7.oli:· <.:xposw-e i> unliKe!). 
Although other ry~ n" lu:nors w.:re repmtctl in lhe a\-ai:.able cance; S:!'We5 (i.e.. ovaJ.ftn ~.!!C prosta!e 
.l:IT.ors), the Ci\1{(: concludoc Lbat the ;r:creascs i.:l tl:u occ\li!'C':1ce oftk~(; r.:n:.ors we:-e •:ot l:iulog:cally 
s;gDillc.ant; and 

Sj h ~lx.nLC be emphasized ti:at ~~i~uhr Leyog ce:: t'.lul()rig:;nesis is !he cane:!! .;Cu;t oiconcec :1: dt~ 
iUlirnnl hicasS<~ys l!owever, the re!!l'f>cl tK:ti·,e co::lSeq~:e:Jc~ th"t rr..ay also result fi11111 vindpzolir..'s 
:mtiandmge~·n~: mod~ ofac.iion are ofequal c.uncern. Therefore, e ivc.n the c.orr.mClnality iu the :noee of 
action, a POD ba~c::d on a:J.ti.a:::drogenic etlxt;; <ilwtud be protective ofbuthc:mcer and noncanc,:r health 
wnseque:1cc~. Ho..-ever, t h~ risk managers ~h1r.1:c:i be "ware of :he cirnc·IC$ of tb.e N0.1\EL and IX 
I OAEL for am:'.:u:dmsenic dfJXU> of\.inclozolin i:) anulll'ls. 

J(j 
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