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This docoment 12 2 Haz-rd Charocenzanon of CF for human hestth. €3 35 aluo
knoam as ammoritm perfluorooctanants CATPCE CAS # 3829-75-1) and 15 the Jnmary
inarediont in 72105 FLUORAD Brand Fluemahemizal Bufactnl, Within this
ozl the o enucal will be vefersd o gs C5, Fowever, 1t is acknowledgac that mzny

sraipht-chain pertl combeurtoayliz dads coitai. g eprroaimate]y S30-97.0% 3.
L MaMmaLlax TOXICCLOSY
Il Acute Texicily Zudies

Ll Seube Grel Torisile

Numerons sew e oml toxicity studies, ic syl species (ats, (s, griisa pigs,
dugs), have been confucted with OB [s=e Taolz 1=1]. The restilis et the vamous studies
hewve Baen eaasisrent in thelr remls, ad=inisonsion ofa sinele dase of 12 mpfhe o3
ks poaduead woeliival signs o7 toxic. by, - Brudies d==oostrate T2ai newbomn and cleer
aciLt rats appear to be mors 2= sihive than weralings and voring adults, Additionally,
witile mice and ot appear o by eguelly e wdbive o Cle scete woieiby of T8, wuinea pigs
o more sensitive than mics oreate, |o the b, azifz ored capesure sencrolly résults in
prlomped livers, elevations SF lver ey [eveli, gastoinbes o] imtalion, acd weight
loss. 17 i= considered to heve mederate azite arel inxicity,

In additico to the numercus stud:es listed Salow, several other studies were
eanducted which tmveqsigered 1he effects of CF Zloseor on animals -re-expozed fo othes
cher.cals ordrigs. Pre-reatmes: ot rats with pheno>acbitsl sodivm or proadifea
hvedrochlonc e dees ant resn't inan abieration of the LDy ofC8 (478 maXz) Preor zost-
dosing with Dowee® 1-X2-C1 [on Exchonge Resin ut [0 mpky reduced Uis cioality
sotpices 1 rals Coded with €5 alone. A siudy was conduzied to determine if pro-
treatment with ethanal (a 5aelz dose of 80% or o 15% acusces soluton (¥/v) in drinking
wates for 14 cays) modilies the etfects cb L5 oo Lyes weigat, This study deleommined thet
pre-==asmont with cinaral éid not elter ©2°5 effacron Lvar 1o body welght ratios.
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Temmal Taxkaily

Azite dermal xicity and imitation s712ic s in raes and rebdils Tove been
enncusted with C8, C8 i5cunsiCerad to bsmile - puaderate.y imtating to the ghin and

ioderately toxie oy e dermt raate of exposure,

sk showss less immrstion han

rabhir and in peaso the eflecls were move pronewicel i males than m females, n
addifion o Semnal mitetion several climical 9i2r 3 of fexiziny wore ahscrves 11 30th ras
and 1';b'|r5 i reaponss tn OF exposurs. These vbres slicns weluded bady waigh [28s,

wat anii'or etained peioesl Brea, cyanasis (bt only) din
'ahiezd kreathing (ehoits onlyd, end clucmodacryorhes [rats at

[ s=hire only,

7500 mypky

Taxe -2

thes (rabhits only), lethargy

SULDMARY OF ATLTC DENMAL TOXICIT S REITATICN ST JDIES MITE 48

Iy Speaies Alacsidcic FIXT Detuil fefereme
Typ= (mgkg) :
i 2 =T 3 R TRETEN N bizle LDy = 5020 man HL-a55.™
420 Fooale 1Dy ->TiM mgky  (Renzcdy KRS
RAn Ahearen B2 i Fumales AD@0acdTI0 T - w500 e LLL- &5 ;- 5lF
LDk, REKkl 4k narmitaibane
-1 e riechiv o - i o v e B LT R T T ws;l’u:E"'"'"" EETE i by A T TR
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11al TIO0) S000, 7500 (Fennedw, 13BZ)
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R " . Kt e Pt
it 300 Repan to.
Aaad w1000 Lo SOAEMAS
0 wi 100
Cdn SoEesr TR TR T R g st MHoe-isiladng BT e D
anel ab=ad=d aitz3 1a:m
Sl Triader Rabow e Male TN Ul Godias mwnen at A9 Preime HL-63598
Slagh 1-maaerz e i=itatind ot 45 hours
oo Acute Qoiles Toxicity
Eye irptialcs studies i sabbits Lave besn conducted with CF CF ds sonsidered o
be moderately fritating to the ey Instilledon of s27id CF ‘nip rubait ey produces =
maderets cormeal opacity, irits, and son‘u=stvids, These oculy- elfects gradal.y s
recaded over fime. Pro~npt waiching of tha eye reducsd e effects a02 providesd & mere =
saphd recavery. [noaddition 1o the ey imitation studies thar nove bem condected, ats =
=
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cipoied 08 Siring a <-houg lalaion period exhibited comeal opac oy ind Ulcoation,
whic were mice scopicaly @viden 42 day: post-exposure.

Teble -3
SLMMARY OF EVE REITATION §TUDIES WITH C8

Epocpes LA P Fouls A=dcizuLe
[}
= RalTm ;) N Unemsbal eys [T 1578
(I anrwasher, Modermic-acvor cormcal apasity
1 washed) Moderte i5ts
Hoderis corjenctiviis
A 2020 days
Coofes! ooy
#ils vsalanzatior
Wb Bye
Shighi-moderae comeal pmasiny
Sliahtsimoade rake ezmjo aonitis
AL rayy
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CepjLncsabs
A1 T dags

A eyes were Soe ol imiatco

L1.4 Acme lrhaladan Tagisisy

Acste inkaletian txicite snod esin eats have heen condiscted wath ©8, Acue
eapusure i €2 by inholation ts eensadered 1o be haghly icxic, with a 4-Lour agproximats
|=+=n] concemtration (ALC) 1o mis of 0.8 ma'l. Ateonsentrtinns af 2.2 mel C8 noo
higher, el mie dizd withic 48 hours of exposore. AL socventzstives belwsen .38 and
DEs mel CK, rats expencoces an tuial weight loss following expastrs and an
ineresed Hver-to-body waizht rato which ratumed to the Ligh end of (e nomme! angs
&2 days post-excoimre, Addiionally, all rats sxzcsed to 0,81 mgT. C8 and higher
showed comeal cpacity and commsion,
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FIAFARTL AR o THREE 8 THIS SOR HEGA S HEALTH CF EXPOSURET
CALPECIETRY WO 32 505

jagle

SUPM AR OS ACT LB I AL AT 1B STUDES WITH CE

Nrcrien firanidrse " Corcentoios Femela Fafeteace
b=
A5 B L] 4-hrier EXpaiare 0 Chor ALC=C Em L K- T&1-6%
033 81 035 72 45,57 Tiae =0 3R il rEenmely wpal | 3346h
Pl i s Lok L e linirekposere e b ol oM (G and Lang,
Eve wd respiraary 1950)
|:|-|-iLr-'i|_|1|

I e Acere Sjection Toxicily

Arnatexieity of C3 wher sdministered by inbapesifoneal wjection was asszassd
Uy aice £k, 1979y, The LD by in—azeritasenl i) 2ethon in mice ks 102 meddop.

1.2, Suibchronic Toxicity Snidifs
[r.a Spherroniz Trel Toxieity

Musisrsng subehrasi e aml ravising. sadias i severs® species (mis, mice, and
makeys?, Lave besn oouducsed with C8 (see Tazlz I-5). The results of the varons
shiding heve hasm qits consisrent in thefr resulie. Acminisredon of CF in the diet arby
daily grstr.c wivkation prodiced Jeath at voncecbiations of LOOC per and higher for rats
=2 rmicz and &2 20 mefkg'dny B-monkey:, The prmecy terget oegan for ioxic Tesponses
imall species studies s the liver, ©F 2iodwess ocieased Liver weights, Sacr=asec liver
pmzyre activity, hepmizeellular hvpertrozhy, and hepetis perewdsame preliferafion.

ln adZition to the rumerows studies lsted helow, ather smidies were conduct:

witieh investijmted G2 mechinzm of action of C8. Tlesz studies are sunumarizesd in
Recrinn 11T Mechanisms nf Amros
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{2 b Fuhsivonic [nhalation Toxicty

Sitile=tothe aral tomicity =hodies, inhalatiom sxpodcss 19 05 pradiesss redocsd
body weght, e cajed liver weiphls: Sareases i plasme sapmes wdicziive ol v
sy, sae sathe Lo eal lesiarg in the liver.  Mersuremient afrac bliood Auees e levels
aciwtye el e presee ol G8) detemmeasd Sl diz Wieed Taal i-lits ol ©F 0 Sl rusan 3
7 dave ollowing inhalefion cxee suee.

Tz L6

SURMARY OF SUTRCHRCWMD INHALAT O TOXICTTY STUDMER WTTH €8 I THE SAT

Sy 'I.":;f\-e- Sex Cooeni 2 Resulix Releren
fitfe 2 el =Fd )
T ma st - 2 I, &1 mgsm’ D22z relarcd docrsase o body wsighy ngypressicn HL #55-79
il 1 £0-day for S hwoomfday  ef bade welph: mooneined durap he 42-day
TECOVERF prove e pooesta B e sasal pladnw sarr aes

. "fdlll:..:..;.:.:'!:'l..l;:“. e -I.l- .E-::.-.l-'::-;i;.-l'l-l:u:'-'-

with en Ed. far & hanrsiday

doy rgavery

et e o Bwer i Y ISR up 0 Y
fallewm g e kst sxp0sure; gracslar dégeneroion
af hepriceites, -nessased 1iver weight, 12 aculas
effenm were obseriad,

The liver effects were not cheeved afies 14, 3, ar

d-:' |1|‘.:|lh- 1.{ SR 5

Than-ha st 3 incrensed fora; Tiver end tavien

vt =1, e | e e S eeis rhrerved! increnasd
plasma smymes imdiosave of Liver |'i|::1.|.r:';
mcreased Lver weights 22> & mp'c; penlobolas
ardl crninieho s hepatocelbala - myporzopby and
G .

The liver eecty were reveriale following a 25-
s recovery neriod,

Dhose pelared prezence af OB icibe bisod, which
eareaecd =it fime during the resevery peried b
aeas o] doleete She At 4 dawy ol pescvery,
HIATL = | zgen’, aloough [ ppm

crgapofl. ords W deleced frmeiacsly f2lewing
exposure o ] mp'm’

THLEE
{Hena=dy Hallegel.,
17848,

1.2.c, Svhchronic Demmal Tozicity

Tre=inzamaiz decanl taxdsiny of C8 hes been smedicd in the mt and mbhit [ree
Tuble 1-7). Strcilus o the omal toxcly swdiss, dermal expogice o C8 produces reduce:.
body weight, increesed liver weights, increases in plasme snrvoes indieasive of lver
mjury and lesions 20 the liver. Mensurement of »inad Beonce lsvels [udicative of the
preserce of U%) deterinined that the blood Lali= ile of C8 in the rat is 5-7 davs fallowing
dermal expamues & enmpariznn 5f the dermal exposi e sudies o the feeding wudis
leacs Lo (Le conclueior (al the raies of sbeorplion of C8 by thess tivo routes are oot

5:rnificantiy differen:
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Takle -5

SULIMARY OF SUTBCEADF C MNHALATION TOMCETESTLDIES WITH C8 Is THE 34T

Ssudy Tvpe Apmam =TI ] Aegules BeLaTas?
[T g {maikgk
0 dae I3 Vale Fali 2o 2093000 o0 5 Skoo wwiccion at > 203; reverpblz reucion o KL FLi-40
walk ar B himniida, Tl v wyeigho af = YHY, increased plesia Heanedy, |65
¥ e s week compmes indicatve e Liver ifjury: 2ecased

Hvar weiphte 002 30; hepuocellular
hypermephy end aecrosis at X} | oo cealar
el by wn|

The liver effeels weze perern |y revermibis
follamiinga n2-dey macveny period 21 < 000
Dz relelen proases 2708 b Lie blead,
which covrmesed wikl ien: duruyg e rmecwvery
pened bot wess sdill detcetsble pltcr 45 drvsaf

TC-OWETY.
Fangs-finc=r o Habbim P00, 1000, 3000 T Doeihec o ol & 0000, B TE a0 1800, Sl i Riker el ains
[3ex msd g1 14l Beran
spceificd) DOIR0 AR LS,
Pedeachi L, 1831
e s | T RailHs | [r b bowstday,  Fevesible mdustion in sody weght; Do
withn |4 & drpniarond flucrme kevels wene 54, 508, 4.5 7pm U5
2ay recavery pales and 16,1, 121, and 3.3 7or {ormabes ar 9,
14, 6nd 28 duvs of dhe study, rspectvely, [

L3, Leveic sictenlal Toxg 210y

Lrevelopunenda] fomieity 5:20i== have been corducted o cats and rabbits { See
Table 1-7). The oniginal develapmenal inxicity sndy in rats indice s (rat C8 mipght bes
teratogen inrart  lowever, beoause the resilts dere quest oo able, additional smidies
were cocdusled tclanfy thereull, Thesddidonu studies Jid a0t conbinn Clegngnal
rem'l Dhesrnl Ofax nnt eonsadered ta bea=izucely Fazerdons to the cenceptes,

I'he twa ares 5 of quest o were appanent [ea% abnormahties and skeletel
alterations, [n the ooiginal sfudy, Gie lae allerdtons vozsisted of the following: .args
lens cleft, dark streale moning ¥ to 4 of the wey throoph the (23 or diserzanized lens
fms, I the shosagueil studies, e lens wliasspns weie deismuned to be an artitz A
ereated in the leng during frachand sectioning,. Proceasing Bouin's-fixed feinl heads that
were trimmed on either side of B ortit nssad of throcch the cender ol e eve,
esgeaHally eliminesed 1=z artifact. Exasmastion of 1as eyesof offopro g sing focnl
it oz, el vpbibahneseopy, and slilamp microscopy were also used a=2 Al
nod defear nay CRorelated ays altemtions. The skeletal alterntinns i1zl & nesi Soaticn
sibes oy e frst lusbar vertebrae inocits uog 12 ribe (o rebotls, Both of Coess alierations
are coasidesed to epresent stesi-reiated changes mdirestly 12lated to C8-adminismanon
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SMARY OF DEVELCFMENTALREFROOUCTIVE TOMICITY STULIES WITH &8

fpeeint St ucan —mon Foaube ; Feltieree
(5 ase) ks
[t 25,40, 05 W, St epks  Kefuced okl body weagial gain ang S Bepat -2
(8 rabspecfied) by gavaps climi=e! sigae of wexiain: ar 150; eve (1EEL]
abaigmnliiges at 25 ad 150
AR R T IO Lk By gavags | MR alokewhs, Scoreasad mnlcroel bocy 0 Wi eRd

i ight ainl oo deveidpmenial wxisiny ar Blaplet ela
abticemnliizss chierial 158 4]

12 Beu’ 100 mpisg a7 javags b wberna deaths, decreased maiemal body

werph: g2in; oo allomions IS postoarem
wink Iy gooodh Sate, ar ceveloament Mo
ceiar effesily dhaorveds

fals s A, B 150 mgiag Wiamernn deatks ar 1505 S8 wae nor b e
{f qct sp=elfi=d) by prvoge s aryeicaie, B abae sl grose Modlgs, O3 | TRO1EO, ERED
oo calfermatons . Fetal bens Mncdiogs were
shmcrecs im all groeps. Chtorined B e
sere s ng el Mo cfficel an evart:s,
ssproductive aol ciolsfemals mia,
implEniadon siles, comscr ludes, oo P
weights,
THats W4 12,59 0 ngi=! Mt dealbs af 2|} cvert Siemno] HL 381-8)
by hndaion sombaiee an 50 Mo termogenic e Tocts v {Swmpies, Ennl,
abseried in sy of the sxposed groaps; i7E4]
(o1} '|r1-m-.rrl.1| tox Sk Aok ohecrded ab 2o
Arbceming artifeols were cheryed oa Jeas’,
IS Rashic L4585 W0apks | Reducedmaimzl bocy weizhiwaic ar 56, 7T SHE G
by @age ~Ewras oo emybovaigose o ierkiogen st Ty i
[-I'b‘li B L

A Pespracl mbsowers dosed By gavags o doss B-15 el pregeancy. Pregrant mboils swere doted by
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Pdpa secnficad nn cay 1% postparoar.
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Cote grm. This s 8 misor seelefal abomston my s gol comlderad 2 cealfanmacdian in thissh dr

Furhormors, the cifencs of this Sading 4od cat diSer from the cemnl grocs ar e § Indver l=vel

Ercarrent growpe. The inc idescex of skeleial findingy dssocated with delaved casdfieaioo end ik

abeatinns wiare gob diffenaal modg Se Taiasent FroUpE S sonmals,

. There #ar g apvietically o piifzae: imcreses bnohe incidence o7 13 Sy i G gl doss groap ind 13
gk sprarred @ wor aid-diee wnmr, Whils ke Eodina arc sigilfauily grecicr in the et omm ala
than in the contmals, By are mofcanside s 1o0he feaeogeaie dhanges of mal=rmotecs, mdher firr ae
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14, Bepradusive Toxictty
P cnboo=atier 15 avar shleom the rr.prnﬂlmn'w.- bexiciyal ©8
1.3, Mutigenicity
It has Seen demonsrreizd that O3 i ool fatgens ina vanehy of mutapemcty

tenrs { s e Table <3

Talale 15

SUNARY OF MUTAGEHICITY S1UMMES WTIH C3 IN THE RaT

Endy 1vps Rty hscrpion 3 Pz ls e

NI ey heamved nia Dpeenmewn [ A 1355, 0 Negeuve foiiiez Bic beLcs,
TH-.,'_ET".'l':.l.":-a".l’.ﬂdI".J'r_lﬂ.ﬂﬂE '|'|'|-|'Ii.‘|]I:‘|:l.ﬂ]'|'..'|.|'i
A B4 vemst wil anc wi o Feb 1,1933
il H | ] ol e R {GrfRh aal Lovg,
=)

i v oV miceet were desed w204, 400, Ml 1 L-m-tn; Hrrissar,
it Icromu iz SO0, 30 rad 1000 e 2ke 12d Sonz | T3RE-0-425,
mammo was sy usies w48 and T2 mlay D5 DF
booury &lier dowag

ST M emon al | ARsaved ks abilby I incuce agadve _rm_.__.q-h -'!_-a-.r :
Ak rtina chromasamral sherraiizns in CHC calls 1TREE-J42 0,
otk maes s e il awestasalic potvibicm, apil 25, 1804

T Skl e T A e T Sl ik rmnen patcadal | LD~ Sl bow dadien it Oniveniyal

en=qinesntins wmey eod cvinioricio in CIH 10T102 codnay Mo evidme of el Fansfoemation. Mannetets Envigen,
cefls famh Zab, T2,

Anr 19

[.5. Chronie Toxieity and Cncogenicily

The chromie wox:siy dnd vocogeisity of €3 285 best izvestigated n twn 1.yecr
besding studies o rats {sce Tabie T-10])
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SR ARY OF DHREGSLC TOMITTTY a8 SO DG SWIEIT Y RO =5 Wl DI LLALS

diperdssz I EREATIoN Henels Melfeemes
(s el iniak s, mpfepidas)
Sl A 3, 300, 3] BEiy Dwceasen body werznl imic) noal Gl Rt Lol ALy E
(0L aed 1S e phla? confumpbire, meniod nteea Ledcased [P DS EHER|
HLHL erema, remogabo, ond Decaleeris | &p=d L8 My (9815
value, loaewet liver maigats, liver ozl
Bsperlings 1, deaedembinn and nicrmaid,
Bdok marwide=ed 1 be oarcinag et
TUTER R0 Cpeirerad W00 ppm [émeirac bodv oeight o pod foedd  eagk el RS
comstmplcen, [rceaed <tmadinl ez T Pen WE-GHEG
[eoreed modrace &0 fvee, Fedig el nrd
pencocatic acinie cell ¥lsnomes, ah
In the cagimal stuéy. i=-life fadingzs cansisted ofa dose depenlent decreace in

ez by wenglis gein and lncreass ir food consumption inmales. and & slight
trepmieat=related inereass on the i=nidence of nioxia in Temalas. Mo increase n mbriality
waas ulbaervel ©F-pefatel Dematalogie alteration meluded doerrased red biood caf!
counts, hensglobin erd hematoerdt volues abserved 25 vanpus bmes thro cpghcu! Uie 2-
vear bast period. Howsve, tie decreases in anythrocyt: eaumis were shservoed early in the
smdy and did nne peapres: imc generalized anemia. Hiswpelologicsy, C8-2sscciated
alverat o were o pserved i the liver, These changes wWere chamasmizoad by inorsasco
liver waighes, hepertrophy, hepatocellolor degenemton, wd necrosis, As with Use

ey hroey e couals, e aecatic alteations wers abserved sarly In the seidy and showed
little progressicn ever the remainder 07 the 2 yanr shudy. The incidence of tumons wis
reledvely Low, and the brpes of neopiasine S il werz ool differeat from the fimer
paofiles semrenly a=served in perdarr e ris. Heomocellular tumers: were slightly
increazed 0 the 300 ppm males, however, oot 1 e eateud that would be cxpected
ronsidering the morphalagical evidence of b epamcellclor simulcion oiser vad of the 1-
ye pemopsy. The inedence of testiculer Lewdig cell permomas (11050, 5050, and T/50 ot
0, 20, and 300 ppm, respoctivelyd wos suggesive ol o vanpow idrelaed =it
However, besause the incidence wos within the his:crical control mnge, it whsnot
gozsidered to be 2 compound releied effect, Besed on the lumog wicsdenes, yo2s of
tumors, bme of fumar sppearance, and the sorvivel -nts it 2 year fimé point, s
overall coashision wis that CF was not corginogenic in the ral (ke Ladoretocy,

0281 CR0012). However, in this original soudy, same sf the pathalnglen’ findings werz
equivosal (ivesand Leydip cal temoes), even when ovalusted by an guls;de laboratory,
andl therefuee & sevond Z-vewr study wis conducted to clarify some of these fodings.

Lhe sroond sty weloved wanv mechanistic endpains o hels doterminz the
maefarism of nuras formaticn MuPonr MR 5686, Cook, e al. 1893). Lu additicn fc the
oef iiriam contiel) g second coutie] was paic=fed to the £8 groaup. Paoxlsome
pr’ feendinn (Booxidarion seiving) 0o call proli fension (RodU, 6-Cay ostuolic pumpt)
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swaze Ti=asused nthe ver and lestin, Serwn hoomone leviels tegivsterone, estrad.ol,
[udenizing hommane (LHE), [Dllicle smulitng acmmone (FEH) o2 prolacind were alsc
e siared. Trner on sned 8 ees were peciormes At -manrh imeraals o5 waedl 5soat | maonta,
Imzeweed relative liver weichs were oheerved in Cie C8-Udaned ras, Rl B-onidabon
extwios wis psoinersased i the Ch-reated mis meall dme peines. 1= conmzsi, hepasic
gell proliferation was not sigmficantly wereased in the CH-traated guovp U8 dad mot

w2 ifien=ily alrer the rzee af Leydig zell E-axtcetdan oe T oepdig cell proliferation,
Mersover, e sate of U-cxization 1D LevZig c2lls was wppeoxiziatelw 20-bmes [ess San
the mte-af Aeoste F=axidation, imesseetive of treatment, Semsy estnstenancs, TFSH,
profucin, w=s LH [evels were unchanged o the ©8- weuiod rely whan coupared o the
orols, 'Jh-:'c- wers heraever slri oot inoraases in serum estaciol fevelsin the CH-
rreatad maeser 1,3, 6,9 12, 15 15 and 21 months. Histozaiaol L-,._r'm] evaluntion reves eo
s powad mta. _wJ greasas wh over, Lavdig cell, and pencraatic acinar o2l himers o CF-
frentad rati. Besed on he dma, the Levdig gell tumors epogar o ba dua o ke
cozbinaten o siavated sstradiol jevels and reduced prolachn levels. The pancreatic
acinar cell tumors are relassd o an inercase in scrum cholecysiokinin (ZCK) levels

. METABOLISM

mumercts stodizs heve besn sonducted invesngating the exereton amd dispasinan
nf OF in varnuaspecien Addirinnally, sdiss noveheer conducted with exposad

worxsys at a manafacnng plest wid -,h prodizes:CE. Szx mnd species differanoes Lave
heen nored; whereas senmdustive sams in femalss did not hove en offect on exoretion o
disposition in cats. Rabbits Tboth sexes), female mats. and mabs hamsters rapidiy excrete
(R, while male rars and fomalo Tamaters cxersic 8 more s owly. Mice (hath sexes)
excrete £8 mven more slowly, T8 also hag g iong B-lite in Eurmans, Measuremisst of 8
hicod [ovels in e cxpessd worker showed thes the Y-life in men is greaies than 1.5 yeors.

1. onimal Smdics

The cecrction and diz=osition af ©8 bas oen investigated in mets, mice, hameiars
arrd rablais, Stedies cave alwo vesigolel S nlleece of Toute of erposae, These
studies ars surmmaneed Below,

I[.la Bdaleand fenele rais vz pemonisiersd radiglabeled C3 5y intravenans
wmjecticn. Females pxcreted exensally 1003 oftha adminfsiersd dose bv 24 hours,
whi‘e rrales had excpetes 2y 20% of the administers doze. Radicartive tame resicues
wiere noi detectesle ater 17 dags in the fernnies, while et 35 deys males lad 2.8% of the
Y i the tiver, L.- AL 12 plaziza and bower but detectpble lovels in ather organs (Rocor
Ladsoralory l.hl.. olism Reoart 1-20 {T9307)

.1k Sexdiflemeieesin hie exaetion and dispestion of adiolebeled C8 were
crderved i iy of ta's, mice, bemsiers; ana abbits, Male pod fermr’nanimals of each
species were fnasd by gevage with 10 mp'de CR, iod urine end feocs wore collected !
24, 48,72, 95, wwd |20 hours post-Cosing. Animale were S siciificed, wod biood 1nd
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iagsiey were analvaml Thewrne and feces of biits was also collectes ai 144 und 168
hatrs fost-desing, and rakhit wers saonficsd st 168 hours,

The femel s e al vrale hameatsr =pd exereted oves 9080 af the acmiisered dage x
the Wine of saciive Tie nialerat and the fenels hamster had excieted 39 and 60%% of
the admiristered dose, respacticely, at the time af sactifice. Both sexes of rbbats
gaatel the OF an apidly and coozlelely as the bemrie ree and Siae 2 hamster. Themale
prd “orrale mice refningd Subsizrocl amaunts of the wotal sdminisvered radiowetisan in
their bssucs af the time ot sasnfice, only excrsung 2135 of the admin sered dose at 120
haties pest-dosing (H1. £2-RZ)

[I.1.z. Chao astvramine, 1 nos-ebsorbable aue-exchas g 16501, Was cenuisiaated
to protect -t Fom the peute lethal effcct of CF when ddmi=isterad witin 2 o £ 703
Zoznpg (AL BXE81N

# seoond smidy wageardusted 1o inversigae e effect of caolesgmarine on the
eliminatos of "C-CR {10 maka by gavage) Gom ras and mice (H7. &05-820, Adil
male rats end mice were miven choastramine (1000 mplog oy gavape) 24 hours alie
desing with 203, Tr= cholesn-amine ¢4 net erhanes the @ imination of 8 via the
fapps Urine, orexaed nir. Similarly, Dowsy™ [na Fxchange Rasin mns alss (hiato
radies the - mme lerhn| effecr of C8. W on v and mice wers @miven Dowex™ resin 24
hours after dosing with CF ne signs of enharcel eliminaticn of T3, via the Teves. Jine or
mxhnlad i, wers ehserved THL 405-E2)

To further invesdgmie v = ude oF cholesbvramizc o cohaners C3 dimiedon, & Gind
study wis consuciad 40 rat Inwis study, s wers dosed woh plostal Iy £8 mgte, by
1%, ) and then were fad diets confaming 4% choleshramine far 14 1. Thas
cholectyramine increased 7o aliminetior ¢ C8 via the feces by 9.2 fold and decreasad
tae concentubua of Ck found i the iver, pluiics, and red Wlood cells [Tolingon, <t al,
L9847

11 & series of experiments was conducted o evalualz e uptake and Ceaane
of 28 from the blood afmale erd femzie {pregmant and non-pe=enzns) ras follewing nreal
eapos e, ond inhalation expostre.

Thz upinke end clearanes of CF fram the hlood of femnalz et following o single
orel dose was rapid, with peek regched 1-2 hows post-treatment and vartual fotal
clesranze by 24 honrs. A dasceresponss was dememsrated with no apparent chomges in
bloed C8 levels following multiple oral dosing. The elower cleaance tate in mels mts
was demenstrated fallewang & siagle o=l dese. The 587 = aeneral stetomoris apply
sollowng nhelation expooe. A siagle G-Dour inhaletion exposurs resulisd s penk
blood | evels within | hour ofter ecssnton of cxposurs; the —atznial apidhy elezrad Fom
the blocd; 1n¢ number of exposures cid noi atfect tlood leves; and male mts 2l eared the
comnpound much more =lowly, Pregnzntasd ron-pregnent rats sheraed similos ©F laoc
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leseis fllaene allrer ardl op inhalniot exposers (1750591 Speciics of de
ex e Lnesis are summanzed belaw,

. 1.¢.l. Craladiminis—aion-Dload evels of T8 as o fasr aa of ime posi=dosing
[fomnle pacs)

8 levalsaf 14 ppm wereszen | § minites, following administratior ¢ 02, These
fevels pecied at 30 ppan al 1-2 howrs, dropped (0 26 ppm by § hours, and to 0.7 and 0,285
ppm 2t 22 ard | 63 hours, respentively. C8 is ahsachad and mpidly elesred from e
blood of female rats nven a sl omul dose.

I, L2, Oal adminessason=Blowd levels of T8 as'a fuacton of dose (el s mas)

C8 leveis 30 cunutes following administration of 2.5 = 150 mev'kn ranged from 3
=152 ppm. The same dose response wes obseoved 2t 24 Houss wilth blocd levels mging
from C 12 - 18 opro. The respons: was lioear, The level of CB o the olpod 15 directly
relaséd to the amaount of C8 & ministees

I e 5. Oral edmindetretian=Filaad levels af C8 as a frocien ol aembes of deses
i female =w)

Rlond levals 1= fermala rals given 1 versus || doses of ©F weme not consdersbly
d.fferent, Concentrztions at |5 mintes fallowing administration were 14 and 17 ppm for
| and 11 doses, respectively. AL 30 minutes C8 concengations werz 1€ and 25 ppm; at §
hour: 26 and |3 ppm; at 28 hoors, 0,7 a2 0 & ppm; end at 168 hours, 0.045 and 0.10
pom: for | and 11 doss, mepectively, T8 dues not &ppsar 0 accumulate wn the biood of
Fenale rets felicwing reoeated oral admindstration, Tos mimber of restments does ot
appear 1o miluerce the C8 hlocd lovel.

I e Ornl adminis==ncion. Elood lave's of C2 fallowng = single 25 mg'kp dose (male aod
CEldis Taky ]

Time follo it g singie aral Coie Blood Lovels ol L8 (o)
Fousl Mele ot Fessle Heis
F3 = 1%
B %) ak
4 in 7T
1K 3 L

% in revained in the 3land nf male miw oo o praster extent than female mts.

[T.1.e.5. Infalation expomre Besd tzvels nf CR asa fonetion of dme post-exposure (Canale
raksl
.8 levels of 06 ppm wers chserved 15 mimates following & 5ogle G-hour

sypammre ta |0 mp CRfm° . The |l=viel wsis maintaiced throogn 1o, fedl 1a
acproaumately 70 pproal § bours, 32 ppmoan 24 howrs, and drupped (o 0.3Y ppo at |68
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hours posiespieers, TS sarme genard) panerr was obreryad in mac exposad o siter
0.1 erl mgm’ The .ag phase seen Tllewing aral éxpostrs was not obszved Here due
10 klcod sempling folizw g 2 6-housinholnnon exsootrs (ather than p single dese 20 a
given time).  C8 is shsarked and rapidly eleesed fram 12 Blaad of female rats following 2
rincle ningacol pxsonure.

1he e Inhalzton sxsecsure-Blood levels o2 08 as a unction ol dose (fzmale rats)

T ffloancy sing's Bl Lewels gt L 1Apmu)
iR LRI EEEIR G e e e
{314 ST L e | raim” CTimgim
e a! v i
L - T i
i 0ds d Tl
24 014 54 52

Tne raapoqse s Hnene nz 50 minees. CEblood levsis aredireocy selared -0
srrsund ol UF mbales, A thie Lipgh wondepbation usod, tie clearance rale is soawhat
slowier T=an chserved Br the lawer lowels. This suggears —assive averlaeds in the
LLEAFLNCE 5y Shem.

M.l e Tnvalation axpervre -Rlend lavels of CE following & single & heur
expcsureto 10 e’ (nabe and fanale (ats)

Trme {allowing mingl=oml doss Bicad evels af ©F (pzm)
s o et e L
Vi 137 1El
F) |57 e
B = 7
24 147 ; 2

2 15 rewvined in the blood of male rats (o greccer excea: thon female ks
tellowing inkalation expasice,

Ol ef Ol adminisuativn Bloud levels of C8 following 3 single 25 mp'kg doss
[pregnont ond non-pregnand famale rals)

Tizae folovwing sicgle ol dass " Olesd Levelnol O3 (ppm)
(i) Pre-aunal Bas H:mepreonend Fnts
1z & [
2 ] ]
i da al

CE claarance following crzl Snsing is similer in pregnant and nop-gicgnant
enale muis,
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O 1S, Oral and Inhalation e somr= «Blood (evels 2FCR sz a flincticn of nomber of
EX[HIEUre Cuilouiraian (pragnane female rate)

Tice bollow g stugle v doge 2 aud Levals b LR hpm
o 35 mpke Follswing
U beary T | exzesure & EApCaures 10 exposLrss
e LE 12 132
i & 7 15
a 1] nr' H
e ¥ a4 1
 Limz follewiag simgle ahndaziom Blosd Levels o CE [piE)
expesure o 10 mpi e e

.......... S e e
v Eil -
i '-H'I- i i!

p ond=acteons

When componng the C2 levels sear a2 and 8 howrs, 42 llowing 1 conseousive oml
deges, there appzars ta be a lowenng of ke ©F blood levels. Blood levels following 1 or
LG congacutive inhalation exposures (6 howrs/day) were not di-lerent. C3 does pot appear
16 accomuiets in the Blocd of peegnent sats following repents? aml ar inhalation
CIPOEITES,

L1E Theability of " C08 to transler Uuoagh the plecenta was investigatsc in rats
(A1 #1-82]. A single dozeof 10 mps "'C-C8 wis administerad m pragnant rats nn the
19* day of pregnanzy  Maternal blood end plecental levels of MC-U8 increased betwesa
2 and & hours oost-dosing, and decreased bearaesn 4 and & hours postedo: ng

bt Fond rw g S gl den! ilmmss L=ve!s ot 40K
RENERE ey .
Matzrmi Feal
{auiri) {azequisalemen'ml blead (g eqwrraleassand. Lasuc)
F] 1 LT
4 i E
L] 12 .

ILL Eimnzn Exposome

Determinations nf arganic fluar sz hiand [ovels in workers exposed to CB inan
irdustnal enviranmen| were peformed, Apsioximately ¥0% of the oogence flunmne waa
wompusad of 52 OF anjon. The higher: [evela were found in worsers with the Jungest
work b story 10 duorcchenuca’ production. “he major:iy of the values rem sned At

apprexim ately the same level threvgheut 2 2 4 year manitadng peded  Mnnitarinz of }3
08 Giboced leveld of g worker who was rempved from the SaGrochsmice] produzSon st e
due ta high C5 slood levels (70 po) suggesis tal Juocochemicals are very slowly =
E
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euninated  From ks limited data it is hypathesizes ther tie M- P C5 43 1.5 peas o
mien (Ul &2 al, 19300,

e Broug ~ Bien e A wded Ml I'f_'gau b lairine E2veis
el iipie = JE) —-
= amou b iman se Lo, mlbsislien literwtire R
Tnciemial corTel i 01004
ILnsarmtary fecionns E O -2 0
i=En vears Exposue]
fant w o E 105 1L.ED

1) MECHAMISME OF ACTICN

CE {1 not retabolizes i1 mts OF produces [spatomegaly, induces hepatic
peroxisomes in muee wed ety and has been shown ie praduce hepatic, Laydip eell, and
pancreatiz aeinar mmars in @ 2-vens feeding study in rats. The male rat is —ooe
susceptible 12 the tonie silects ol CF tin the femele i, peestmaily hs 1o teninager
life ir rales  Short-tarm oridies hzva heen conducted i vesligeting Uie mechan sms of
astion secponsible for the vanuus ellects.

=
< iy

UL, Investgaton of CEs' Tifact on the I iver

[IL.1,2 Been:se O3 had haed shaws o indoce a stking hepalomeyga y noale. a
Erody wiss sontusted Wi ve e Le hepetic diochemical and morphologice] shanpes
ssgaciated wAitk CB-induaed hesstomeanly in rrs (Pamoar, et al, 15587). Inthis sludy
male rare wers dosed Saily for 3, 3, op 7 davs witli 5 mg C37%cg body weight by
intragassic intabation. Tze tatal evtochrome P45E content and aetdvity of henophet=rmine
M-demaylese wis increased in the livers ul Ch-irsated rals, indicating the peol: fe-ation
of seooth endaplasm:c rebculum. [n contrast, the saluble, eytoplaseis enmmes,
ghutathione 5 transferase and UDP-clucuronylimans ferace, were unaliccted, Canibine
asely. wansterise achyiiy was disproporticnately inereascd relatve to carmitne paleinyl
traniferase acti~ity, confiming the predominant proli fesation of Zoroxisomes veTeus
witc choidiie. Elecoon misresscpy confirmed the proliferesive response ofthe
endoplasmic retizilimorearoxizames, and microsomas in the [ivers of the C3-reatal ruls
Thee study aec demonstrates that C8 dees nct passcss hypolipidemic artiviry,

LG, CF intreesed serir: ssteadiol conceotarons In 2-wesk prvape studizs,
and faading rmdiss at varfous dme 3oints up 02 years. Tlos was accompanced by
increases im lver weights, 2nd bepatic foxidabvl setivity (Coox, et al, 1552 Coak, ex
al., 1994, Since coruatame prolifnwos dice botk proxidation activity and
eytochrame 450 ermymes, an investi gation waa condoctéd o dererming if OF inarasss
serum eszudiol leve's by simulating wromutese avlivity (Lo, ef al,, (996s), Fourizon
davs of treatmen: with up to 40 mg C8icg/day prodnces dnce-derendent increnles in lives
weights, serum sstradiol, and hepats aromatass petivity, A sigm fieun! lineer corelalion
wag antnhlichad hetween seradind and hepetis aromatzee soovily, dn vidp experimentt
using cultured hepetooysss s az=st that the increr se in szmum esrndiod is ot lemst pardy

o A Sy CIDOR0ST

OZCGCEHVES



FAARDVCHAR S CTERIZATION FO R FLn A HEALTH C3 EXFCEE

EEECUTTAY NG 19T 25

cue toadirec i vilest on the [jve 1o fnerease syrthesis af esoadial threogt i=di=ton of
arnmAat s eytachrem e P50 in (e endoglasmic refoe h=

12 Tnvestigadon of CBs! Effecton Testicutar | epdin Cells

Beomca ©F praduecd aninoromsed asideper aftests-lor Lesdip el tumerain a
2oy ool sludy irl rals, and Levyuge OF was azuihive ul stiord=Lemm festy o
penntaxiciry, 2 nan-peaninie fhormonal sstisad? mechaniem for 7 mor famesion wis
avesieated. L s studies surmssaszed belosw suppon. d Lt st [-mediated mesnanian
of Leydig call miradgenesis O3 ordnoes ro oerease i hepanio ancmatase activity,
which g.evales senum esmadio] consentrasons, wiztehy tnn i rocCulzreg grovevth faeners in
the tesez, whish resuirs in tumar Byomation.

Jl2a Fourteen deys of tcatmenl patk vp 12 50 ma TRk picay pfadcced dogs.
deporidant iteroasss it hesntie f-oxidation actvily, 0 serum concentrations of
estasial, and decrenses <n serum testosiercn e concentrabions, Socy weighis, and relative
BoCeSNTy aex orEan welshis immale rars [Cock, aral., 1992, Challenge experiments,
oy aechan choron:c ganadofrapiz ChIL ) qu:q_'acH'D _ji.ﬂ—:l'thﬂ:l':l_q Hammone [l oo
nalnrons challenpes, sipeest thae the decease i estosiemone oy Te due to & lesion at
the level of the testes, dusio a desrease in the comversion of | 7o hwdroxyprogestercze 1o
End=as:caedions.

L2, Jsng fnwigro, o vivg and e vive studies, C8 wey examined for ss ability
to directby nffect Lavdip cells in virre wslng [salated Lavdiz cells fom cnrested rets, and
& wive using Levdig cells isolated mom Cl<reated rats, Acdibionally, the ebdliny of C¥ o
effect testiculer interstit 21 fluid bormorne levels and induce eromatese astvity wes
tnvestaated (Liegel, o1 al,, 19550, T he fim witrg studies comonstated that 8 direcy
inhibits testoserons n-oduztion, while the = vive studies demerstraced thae this
inhibition 15 reve=ibie, o the ir weo shudy, seras 2nd teshealas ipterstital tiuid
satmudin] were increased and testicnlar i=toratital fuid transforming prowth factor o wert
wacreised, Additioaelly, hepatic am Galase delivily e Larsased wille arpomsldse
potivity levels wene nor affectnd tn the testis, muosele, or fol. These dan suggest izt ths
increase: in estradiol levels are prooasilr doe (0 incoezses i arcmsiase aouviny,

.22, Frevious snidies with CB sHavwed o direct effect on Lavdls cells to wier
sterodagenens. % was therefore proposed thet peroxizeme proliferators, in genesal, may
dirsgly affecr Lewdis cell function 1o produce Leydle coll mimers. G study investizoting
whether sevesul peroxisoms prolferators (inchudicg ©8), dirsctly atfest Levdig ezl
Tunction i wies wis sonduded. Tais saidy showed that peragisams polifemions, os a
rlnge of pompouris, directly modi Sy the stercicogemie funstion of Levdig ecls in vro.
[hus uiso suggests ha: compornds whieh Zirectly cffect Lewdig cell function fn wre may
nlso indues Leydig ool tumors 7 vive (Liy, ef al., | P98hY.
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(13, Investiaabon ol 258" Elled on the Pancea:

Severd peroxisome pro. ferators have baen shown W produce pasoreatic aciner
cell Lyzerplasia’sdencearcinomas in d-yvear feeding sudizs, includirg C8. Taercfore, i
vitro and fn vive investigations of T8 (0 wiees snlv) and Woeth- 14, 443" % {n mriedel
cerosizome proliferator ) mechanisim of lumenigenesds o the |J-'_'-.|¢u; wee concucled,
These mechen ame inelude cheleevsiakinin reecpor agamsm (CTK, ) Hypein inqchition,
alverarinas in gut for contant, cholestasic snd aliered bile dowiconpor.aen. All of Lhess
machamsms enhans2 paneteatic growth cither by binding o the TCK, rfoeprar crby
insenasing plnmrn OO Tovels. 0F dic not bind directly ba the CUK , receplor and
failed oo tobubit y osin, @ coaumon mechanism for increasicg plasma CCK levels. frviva
studen with Wiymh. 1, 243 rugeert that these peroxisomne prolifanuions produce
panealic hanocs by eidlsstas| s, which may be cetpansible for the d2croass = Bils acid
avtput which contrhiates ta the inrease in plasma CCX levels. Therefore, fo- Wiveta-14,
6473 (end zerhaps Chly the pacasatic tuncis may be s2condary 1o Repatic cholestass
[ TS S T =

[V, CLINICAL REFPORTS CF HUMAN EXPOSURE

TV.1.a Health screening exzminations wers cffeeed to emplavecs of = 25 plane that
procuced CB, cewellas viber Juomschemicls, Ny Ledth pook s related to copos e
were encoumtersd amerg these exarined  Additiang’ly, an relationship was ohacrvad
kerwess Fedaricra from normmal lobarmory tast results cod Blood levssol crganic
Cuorine (e liver enzvine 3G T was 0z most frequestly socointeres tost pes It
exceeding to= pormel angs. O8 exposu-e evel s ranped from 0.05 o 7.6 mpm' [Ubel, &
al, 19800

TV 1= & sy wed made nf Washinaron Warks empleyees cowencolly exposed o ©F
Fesulls of bleed chemistey tesing (3G0T, LDH, AP, and baliruzia) indicated no
conclusive evidencs of enl occupationally related health prohlam amon g warer3 exposed

e OB {Tdperwether, (981

1% 1 e, Albougl C8 is i oo eegaodTud loe oo poond found in humans, itle

it farmation iz evailnble conceming himan resporses 12 OB exposure. Therafore. o siudy
was conducted sutong 115 wockes exposed 1o CE occupationally serum Huorne Jevels
vari ol hetwaeen 0 and 26 gem, with o maan of 1.3), Tnanexaminedan of the cross-
seloza] assccations beww sen €8 end hepatic ey ues, Lpopooteins, and cholesizral,
{tere was oo signiScant clinical bepatic tooacity of 12 C8 leve s abseved in this smdy
{illiland pnd Mendel, 1598). Serem D8 levels wors positively ewoagated with ssbadoc,
aoed negetively nssocinled with fres t=stoste;one and not assccinted with luteirizing
harmone. The negative association hetwesn testnste-nne and CF was sronger in elos
oten. Thy:oid simulating loroas and CF wers sositively assaciated. FPrelsctin and C8
were pasitvely ezappiatad in medsmis drnkss. The effect of aiposice on seruzn
gluzamy! saclomeetic eaid omd glutamy] pymuvie e nase Jecrmsed as U inereaszt,
The industion of garu glubsvl transfe ace Ty wleolwol was deoreased as O8 inerzascd

The edec: of aicohal on BELL wos reduced o: O3 inerenced, A positive sssrealivd
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betwoen hemoglobin, mea= cellular volimes, and lewkocyi= counts with CF wis obeerved,
These ramile mageit 2ol O affects mpie reprozuctive kesmonss and that the liver is no!
& slgnificant site of foxiciny in bumans ar (Me C8 levels obser ed nothiz study. Howevear,
C# appenrs 1omndife hepr i and imimine caspanses 1y ke ohic tes (Sind erid
Mande!, 1¥93),

Vo CPIDEMICLDOY

WOl & celicegpestive cobwrt mostalive s nedy was wads O euiplovees-at & o0 plant
wiere 28 end othor fluworccompounds s —arnfciirad . Teeods o2 4215 smidyess
ware rawiewed. Cnly Lhozewhy wotked [m G aicicis o wGie (3608 workas) weae
incloced o the martalisy fatlase=ug . O the | 50 knevwny densna, 177 death eomificates
wera ubtatned, Ol the wnber oFdeitis wae sugmhicanthy less than expesiad. Thz
shgerved -ta-cxpocted retin for camezs doaths wis 1.0 (Ubel, etal,, 19800,

Volb Lo reuospesive colion: niostality study, a reletionezip betwesn mortality
and emplovment at & p.ant where Ck anc cther fuorecompounds axc mennfactused wort
invesdigned (Gilliland end Mande!, 19937 The cobon consistad of 25785 mels and 749
semale workess erploved Sateeen 1857 and 1983, The nll-gavses standardized moctality
rate CARER Y was 075 o males and 0.7 for fo—ales. Thers eae ne sipmfisanty
incrsased cage-gpecific SMR for med or womes, The Shifls tor crostate canzer ware
20340 the exposad provp and 058 in the not-cxpossd proep. Inthe exposad grous Tace
were 4 abseryed and 2 expacted dezths £om prostate cancer. Among men, [0 yesiel
emplayment in CF poodsction wis associciad wA1® 3 signifcamt 3-fold increase in
prestate sancer monaliy when compared bo no employment tn precuctics, Given the
smell number of prostae sancer deach: end the nozural hissomvy of e dizacse, the
agsociaiion batwesn produchion work and prostabe cancer must be vicwsd as hyzothesiz
pensmuting anc noat overinkepreted. I 2z prostate cancer martality exeess 12 ralatad 1o
CH, the results of (s study ernd cther clizizal studies suggest that ¥ mav increese
prestate cancer morali iy through endsonne alizretoas.

W1, DISCUSEI0N OF ENDPOTHNTS
W11, Discussion of Targel Organs

Thea primif=w mrgst organ for Cf-i=ficed 1oxisdng 15 the liver in mice, rats, wod
dig, vegarlleg ol roue o sxposuse, Lhe bepulolonicity manifes:s as increased live:
weight, Gepatocellulor hvpertmn=y, ver dazeneratinn, increases in liver mxymes,
nectukis ef U Dver, eng ndustoz ul peroxiesines (rats wud mice colyl Manv of thes
effacts wers domanstrated to be reversizlz when animals were provided with a recovery
perind. Swirdenceaf hepalotoxicity was net evident in studies ‘o manksys or umans.

[ cantrest with the rodent, the target organs in the monkey wata tha
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gastronizstinal tract apd the iebowloendolie] izl cpstem (Grffend Tong, 9807 Whils
the liver does not appesr 4 he s pimary fargetargan (0 hiamens, exposure 1o Cd appears
s eppodify A hepatic end Cropse Sespos e ooa soboobcs {0 [land and Mandel, 199%)

YLE. Discusiius oV Dillereees LiGpeciss-Speific Sensitinates

The wducton of peraxisome preliferation by xepohiotics it generally derern -ad
1 an incrense in the activide: af Sarain COTCXIZOT a-Specilic Sy mes, UT 48 &l e
in thve pine jea. or volume decsity of peroxisomes in the affectad argrn. Pérawisc=s
pmlj:'n—._l:i:n i¥ asjociated wih! inererses in rimiber and volume ol peroxisomes; e
inctesae in DA svnthesis and liver grove and Lves, Lepdig cell, and pancieatc acwa
vall twnots, The phencmznon of zeraxiseme proliferatizr {3 not nniform aeros: afl
species, While rats and moce are particularly sensitive 1o this pasnomenar, guirea pigs,
eats, dogs und primaces (including man}, are predomingn ity non-reaponsive.

VLY, Tumers Associated with CF 50 the 3m

C3 has haen demonsrsred tnohe a percxisome proliferalor iz e et OF expusie
iri the ral wis found W be assocated with bumors in the fiver, LeyZig =217 and pancreatic
acinnr call. Peroxisome pealifemtors, in genar were sifally recogmizes [0 e
aszociated with hepatscardcoyeness in rais. Huwever, mwore receatly percasome
prolifzraters have besn assaciated with the induerion of a mind of mmers in mos: lver,
Leydigesl!, snd panerearie ecinar cell Hyperplasia of tese oell Lypes is trpizally
ohserved pror by, wnd dozf Wity the scomrsace of zeoplasia. Several known
peraxisere prodiferators (clofibmae, HOFC-123, mesy'elnfemnnaia, and Wyeth- 14,643
are meported o induce (ui: triad of tumors in T4ts. Hence, Uis fucos proClie appears o be
Lo nkon plehcenon Tor et least  subget of companinds that 8+ penxisome
proliferstare.

Y130, Snmificance ol Ca-Indueed Fodent Tumor 1o Hunsan sk

%I3.a. 0. Liver Tumors

The ebuaderce of dzta indicates that thers ‘s hennincarcitagenic hazand of
penxizamea proliferaiors fo responsive specios (Tets and moce) m chre e studies, whersas
the carcinczenic hazasd tr non-rzsponding s=eéies, jueh as humans, is enry
questo-ahle. The epidemiclogy data, olbet limited, srungly support il Lz rogyancs
of the hepatocarsing senic effscts of UH 2nd other peromizame pralifarirom fnr hnman
huzaed nesessr ent shanld be conriderad neplipitle.

V13al Lewdig Cell Tuonoms

Lavdig cell yperplasic and sdenmna: are comrouly chserved m Iaboratory ELS,
Toe incidence of srermneons Leydig coll cfenamas in CiLCDEEBR ruis ranges frem
approxirately € [ 2% by 2 years of age, and ranges Tom approssaeiely O3 -100 % in
1'344 rits. In contrast, the rate in humnans Has been repacted to be approximately 0.4 per
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il lizn (0005 ], nlmuugh 1 GOl soImraraon is somewhat lenucus, the dssz
suggest o s batantial diffzrence mthe suscophbality o podents 2nd fumznsido Lovcig el
runcsigenssis: This s supponad by epidemiolor: da@ o compoeacs it cleaty
procuce Leydia 2ell asiers in roaent studies Bt s comrosly ingestid B himans sn
are Aot assnoicted voth Teytlip nall nimior fanés e in humans,

C& end crher pernxlenma proliferatnm do oot prouce increases in pernzisnmes in
Leydig calls end ars hyzotiesiged (o producs tiess unots vid & GOferent echanisin
than the [iver tumeors. The =ochaniz= of tmor 2onesls Do netenmp aely understond,
and therefors relavance (3 MUmEEs e 6ol 3% comzl=iely ruled vul. Ruwsver, il s
Imiciam that nopsammaienic campannds (such ns I__.E" :'Tl"l-‘llll."l"' Lapdires’” mmors by
attering 1= endocrine system, Therafore, 3 threshold [on twndrigenesis is eapecinl. IF
thisis the case, use ofs nugm of zafeby smpronch (s approprizie for tha quantdonive
dase tesponse EsSESEmant. 1t is-inporian o cuticer the sic peof e dose-pespous e at
the baw end sfthe abgamyod ranae in detemmiring on aeceprahjamarmn of aofacy,

V1343, Maneeestic Acinor Cell Tomns

L8 end gl preuaiseine prolifaators do not produes increasss in perozisomes is
the pancress 8a8 £oo Aypotassized 13 poduce *1sse nemors via & differen: mechanism
than the liver fumars. The mechantssn of turnor: genesis 5 ool widerstocd, and Mg eice
relevanice 1o Bumans ce= mot =¢ completely niled e, Hovever thare fsa gromving weight
of evidence that the sancreatic ecizar cell tumon: wre Lunwvnally medialed, thoefir: they
showd be trest=d similarly to peroxiseme-sroliferara-irduced Teyd g cell fomam

Y1 SUBANARY

5 has mederate aests eral toaticity with LTnpe enging fror 178 me'kg in male
muines ples 13 S30meke in cd1]: male sax=, An agueous paste of CF produced muld (o
moderate dermal iritation in rabbits and zhinical signs of toxizity wors oiscrved at doses
ac [nw as 1020 me'ke. Imstllatier of selid OF inte 178 pbhes eve praducad moderzie
corneal opaciiy, idtis, and son unacvits. These ooulas elfacts puadually receded. C328s
high scute inheleton toxicity with & &-hour A7C of 0.8 mgl. 11 *he rar Suheheantc
1'[:]]31‘3.':1:”] exposire to CF p"..'-:u.L 2] Trverable lver ellels sl coucsn - aions 8 low as §
ma'=" (meariced a3 16 mg.fm ). 'Dml and glir nhsamprion mihehronic snudies eont med
(ke hepaintozicity ol TF in therat. [ cluvais Jeecuig stodies in rats, CF praduzed an
inereased incid emoe of tumers in (2o fiver. pomerens, and tastin. Of was found oot 1o be a
developmental toxic or muasenie m szveral lesls for mutagenicity.

The selevince to uman healt of tumors mdwesd by perocdsome proliferztacs i
~adenss kas been the focus of szveral investigeiors. Raganding ™ie lives, there is a sramy
assogistion and pro-able link betaesn parcaizame- probiforsticr-ing w:-ad frver mrowth i
i subsequent developiueat of rocent Lver fimos, & sc=binsdon of 4 wivg and in virrs
studies as well &5 epidauivlogy dats, has led several investigators to concluds tha
umeans gppear o be insensidve or uaresnonaive to perexisome proliferacr-induce:]
Lapahc cffzcis, anc thacefors these noneenotosac agents pose liftle arzo
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hepacncarzinogenie hesard (o humoas, Svidonee i3 2l oo apcomd] s tat e wmitismg
cven:s, which lesd o the sevelopment of L.E'_-':i.g z2]. and p‘nmﬂlr‘ii’: aniane oot reoes
are from changes in fe ver. These hepatic changes cpoear 1¢ alier the hatmronad conliul
ol Uie t=stis and panciess. Although thess ralaticnshaps noad fe k2 confirmed, it 13 likely
1hat these extrabepalic umocs pose litls of no carcirogenic hbazard (o humans,
Additicnally, programs monscnng the healt of CEexpaied workers and retecapective
eahort stdies nf wiosker axposed o0 CF provice no evidenes of an associs.ion belw sen
O eazosure wnd poverse lwenan bez'th e Fects.

Of primary concent o bieiais is hie show cleamnie of 8 Zom human bload, the
epporcirity for expasuce in the wotk place, and the moderate-hiph svute Wwaiaty,
regardlass of souce of expozure.
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