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leiberg et:"ai'V;!"'' 1964;'/Jens*en'''arid': Wa lke r^ -1972 ; '6l.i'0'er,;;/l?.75). ; Po^phyria:'l::>^:
• ... :•• » • ' . * . • - , • - ' ; • . . ; - • -. *-ii- [ . • . ' • « • ti..'.-i?-;,-- •••'•.{>!:,. «> - . . - • . . ' . . . - . .. . : > • . - • • _ . . ( • •..-. . ..*,-?. J . j .- , f-;r

;. ,• j>..-..-.^ .,;.•••;..:'.?; fi.-"v-j-
.::H.» ,;^:v «.-.!: ;-.;>^-(-, !',,;jr.'?!..-f:i.-' '•s;^,1-';^:. j: -- :•• ..• ,• .-.,:• '-. . / • - . . • i - --;-' •. .I ,i >. ;-j::'.,-V, . . . ' • • • . . " • .•.;.s^v;-^;4':-v.iif .'.i; •.•«/.'.'Vi-^v-.

.,'.-.^.;. :->^v^v.,..;;.1.5..r. f.-.-.^-^^-.vi'-'V-.uvi:! , . w . - •..•..-%- :.-.»,.•- ,. • • . • . ; - . . • vv ' j • . .• ' : i'---*'-:f .-.' . i ' * - '(-••'*?'*•' i"- «•" ̂ ^;''̂ .V <-"
'a (PCT);, ap acquired fprm of porphyria characterized by chronic^,:>•

"n«/J 'X4- UX«»" V "ii'mr\V r\m*' •' V^ a'«» ''. a T<? « K li X r> <-> l-i o Q >" 1 1 o rl / TT K>a c a !/:' ' 1 0i*7 A • ' anr4-..---

utahea.tarda

kin lesionis.

leiberg

'number

issue sarcoma,..oma, h a y e - be¥n''V6Kdu.c'ted''''i'n'''wor£^
^«;,: .-^*.^;;. ••' ;:-^y.- . ; • ; • ; > • • tfr;^Vvr'M^v'-i^'j • . i 'V,[= v/v;--•'• .ji' ;--';'.'V ;?'-x;f -:n:^.?':" ;^v/'-^'r :^^^^^iv.r^

' ' * 1 ' - - - ' 1 ' 1 ' ' " ' - ' ' " - - " "'-' i-1--"^-'•'•«-'"•'-- ^-^-!;---«----J----:^--^~.v^ .4-^



- / ' - » " ' '• •"•• •' ."•'>*• ,-v-,:V/ ' '.,:';.', .^;'>.Vv" '; ?^V"J">X-'"** ;^. V-11-
; . " . ' .. • _:"f-»^ .- /-••» .;• '•" . > ..^-.v u"1. '•' - .."'>•"•• " ' _/*-•,** i*.*^-!,^,

,ost if not;allVofj;these .studies'; •'• ,1) the; extent of ̂ exposure; has^pt^been;;rav^
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P e r h a p s b e c a u s e . o f t h i s ' m e c h a n i s m of ac t ion , the toxic" e f f ec t s ; of' 'dio.xin

nay be d e l a y e d , • In most small laboratory animals g iven , a lethal 'single; dose •;:

-f d ioxin/ , ^ t h e '"median "time .'to., .dea th is 2-3 weeks ; For larger.' 'domestic';'•:.>-'^;T

animals , dogs, ;Xrid. .monkeys/A ; , th .e; med ian time \ is_longer^rMany tpjxiVj,''coni^p.Unc?svK

; u c h a s';. n Ic o 'i i n e, / : c y a n i d e V '̂.'a rid : bo t iii 1i n urn'" to x i n, '•' are f r a p i d 1 y.^me t a b'oilii ed^^Slpf'

•media ted' ' . immune. Yep;on;seV;vis;:;toxic;' to .the;' l iver, ;a'hjd^causes^

r, have 'only' bee'n co*nduct ;ed in rats : and 'micey^.;^;j|v^:v^-.^^:1i.;-':-ir'-T^^S
.. .,.;.,-•,,. .j.i.^^y.-: V 1 . ; " ! :•-*•: .-•• . : . . :• : .• ;\--v.^.'V. ,'i-Vf *i'"''i. • ' • • • » • ••-•• '• • •••:••* f -;'i.. .• "' •'. • - 't--.-- •'•• ,< ' • . : - ' • ' • ' . • • '• -H"- '• "-i"" .'•'<:'* •- tr,~'-f' "!;'»•- '- '-

• • . ^ . . ' « , A ; ! . . . •;"?.-•••..;•-.. ;;,r--->. [ f.-,*.-. .•!;•'.•••:••••*•- ,',.' ^ w'. ,-. • : - . • - . - , • ; < • ,: ••- . ...; ;.. *- ;-;.i ..f i-;,.-.:-. : :"^4r a'v ,-;';•-•-. ," i:.'^-^^-^ -:

r-.v^l|^MI^S^^s:S^:^M®I^^IW
Kociba; :et al^Xi^78!) n^R0^^?^; si'.5^110'^ i ' n 'wh ich^ groups of -50/male^aricr."BO;;:;1

emale ;Spr4gue-pa^leyJrats^t§Rar were fecJ.idiets: .con-taining, 22, -)f

08, arid 2,193 ng /kg"Cna" r iog ram/^ ^This' ; .fs^equiyalent- .t*q;>-^'[,

aily doses t"of. O . O O l V ,0/bi;;/.ancl. 0 ,1 ' ug TCDD/kg bui (micr.ogram TCDD/,kilogr^m;.%:,
L)T:" 'The. '" controls v'c brisis ted ' of 86 male and ' 86 'female" rat's'y'Hr^Numerpus'ody

.^;".-:.;.-xi;?v-i-:-.:^:>- r^'^^^^^r--!;..:,.-:; • • : . ; : - ; ' • • : ; . : '.:•:•' . - . ; - . , ; ; ' • : . ' - : ' : • .•-,-.. •^^^••''\:?'^^.^^
d^;/^vs>"-- ; ' ' :- ';: ? :.^;-^i;V-i;' • • ; . - ' i . - - s.-V--'-v, ! . :-;-^-:-^-.!-'^-f--./ V^e^^^^-^'^^
;^r;--fv^^^^,--:,,:-,;: .o;,-^,-^:^,.,.; , , : ' . • ; - . • - ; . ; . • : ,' *: :.. . > : } , - j--; V. ' . • « /;.:V ̂ - ;/.:.,-; XW;.:$..;



-8r.

.oxicolbgic."effects' "were observed at 0.1 ug dioxin/kg bw/d (day) , including-; V

ncreased. rnp.rtality / 'decreased body weight gain, depressed hemat'plogical;,;;V//..

arameter's j l.in.crs'a'sed urine levels of pprphyrins ', 'and" rnbrphological • change's"; i

; £l ft 2 4- *1 f» T** r r i*^^* l*s"*'^ >>-J"v* X" X" 1*1 *i **» 5» J* /s w* i» s - • " tSK\r4 i i i a ^ c ^ i i l s t f c * * 4- "» j* ** i i j*» ** . i i l i n v * r f S - " / > t N r » r t w » i i r f ^ ^ « J - ' ' - « k A."" *J ̂ '.i.' » —i'^L " * *s :

CDD/kg "bw/,d..vf.pr.;< one year;
. • : •i>:T.,,-':' .'-'•i.V.."••'• :"Av'«-:v:- .-.'iv* -x-.'-"_-.

. /The';inclderiVe/of liver/, tumors' was /significantly ̂ Increased^inVthe^^^F
;---̂ >*$&s3̂ &̂ ^

.7-ug-dioxin/kg-bw/d.- group-"- (48% tumor incidence) compa'red. with = that: of."•tn'e"̂ --f
.-'•" -•• •'vVRrf-><>̂ ;v:̂ v.;::"-:̂  vVvA-fci?;̂ -v.̂ .r;;\f.̂ :;. • y.r;'-;-:;.-:̂  :..\-:v.. '/•: •';.' .•":;;"::;i ';.!;̂ -.;t.. " - l^^-'f^^^.^--^-;

ontrol group^/ClS^l^urnpr^^incid^ '.y, The incidence pf:^liver tumpVs.̂ oBs';̂

hese animals'did:not; surviuTiue' long enough for, tumors to'. 'develop. "".'This study",'
^ •>«•;: ' •r;::-̂:.;̂;.' .-.-;;• :; ̂ ;.::-v'-i,:. •. ••;,- ' " • • • ;•.•;•••; '•'?•/•;?.•••: '•;'•.•,.-•. ';"\"-''̂ ---:v'̂ .f /

rcinogenic at' 0\ 7 ug/kg/d . '• J'|v=;V .?- ": ' •;••.' ••;-V'"' •v'ik-^P?-'-
- - ' • ' : ! " " - - ' ' • • • • - - " ' ' * ^ : - ' " • ' ' ' ' ' : ' ' ' ;

uggested that/TCDD^was carcinogenic at 0.7

The National;,Tpxicpiogy/Program (NTP. 1982) .also conducted... carcinogenicity

tudies in rats 'and 'mice! •• brai""administrati6h of dibxin "Was investigatedrin V
-.- . '•„••=••• ••;.••..-'.;. .--i-. --':''•-•»•:'•!««•,-•;•.;..•.•.•"• j:» < - • - • - • • -v-.-;-"-"I; •!•'-••'•• --j-i^,:-.-"^.- •.•':*v....--.-i-:.--̂ -.-!1» .-' -'. -•. •> •*-*.>••-«„-- ?;.-- ,

•'. ' ' •'.---:,..'• .':.••••'.'. 'w-v "'-,•'•;• ''••„.'.-;.' yV-i^i^-V.1. *•<*'< '-:.'':.>", J •'••:"- "•'••.•*' ".:•• '.•'••V-1'"1 :' '^'.': ;? -^ -V'¥' i'i"-:--""~vj T" v:-::̂ "V ''•' -•:.' '•'- • V̂ ''*--̂ ;'"' ';5 '•''
roups /of 50''male ';and';''5p':female' Osborne-Mendel. rats'; ancS;/50 male!;, B6C3FltmTcV;/; .

o.oi, 0.65i;';̂ or';̂ /5;̂

g /kg /wk ) /!./.. Under" the.: conditions /'of it his Vbioas say, 'dipxin.was carcindgeriici'for



• ' . . ' • ' , . . *-9— • - • :- • ' " • ' r'"' ""'• • • " '

> o t h Osborne -Mende l rats and. B 6 C 3 F 1 mice , p r o d u c i n g tumors of the liver arid' ' • "

. hy ro id . I n ' a d d i t i o n , t h e ' c a r c i n o g e n i c i t y of de rmal appl icat ions of an . ' : .TVJ ' - . ' • •
- - i _ .- -" .'.: _' : ._ ; J .. J _-"i'"L i f - .1 _• ^ ':. *•'.. '" 'L :. .-1 •-• » -i i- - < i- '. " - i _• ._ .'. - A i - > ' . ' _ 1 /•' ^'/^''-li:'1. i "_" . '" . ' ' ' i ' ' _ " L .•;.""'•;

igat'edV^-Simil^ one apjaii'catioriL.-.o^'-BQ^u'g'^vf^'l

imethylb 'enzanth 'ra . 'cene*' ( p M B A ) J ' i a : a 'cetone , 1. wk r ~ r~ :~~ J:---"-•'- '•-:->'-; '^-i"--—•-i-^- '-- i j- i

' . -.'" '• • ffi,''-.'''•• '•• '.n',:.'': '•.-:•** ••••' - . r i - ' . ! - - . . - ! •},"•'%'•'."v"; .--\.!'-' ' ~ '.' -'v!;.;< • ' : ' • • ' : ' '
. . - . • ' • . • : ;;-V^--':,'-:n:';iv--.-'::-;i^,.-'!-:-:K'4/';j^1^;- • ' • • • • ; , • ' • . ;C ' : " - ; ' • • r ^ { • " • ^ ,

' f>ma1 pi? ' rr-»r'<a-i upri O OOV"ija (it nyi nv ^nbl -i r af T nri^'.V

before dioxin- 'u ias .sdminisjte^ed . -I
: .',' •,-""'. ' -* /* '.J '•' » '"*•«* j *• '""•'' '"•* '" • •'•''' " "*• -"•-'.. _ i , - ••*• ' 'V ' i ••- t-- ,-")- .•--i - » < /
- . : ..> ;<• , • . . ..^ . -'-.. . i » »-j " 'V-.-....-,

he ir

In

-:..-•>;.;• >.:,;. ̂^̂ ;̂ q
ignif.icantlyVdi

' . ';;./; ^^.i^,:
he controls"',.'': ^.^/;U *i '•• :--^'T-H;lH:: i:.r- /i' ;. v , . - ' . ' - - ' • , ' . . ' , - r '!, '... :^JC^: ;-v;i:^T -'. :.::^ ;••• ; / : • • ' • ' • ' •" - ' • : - - , - ' ) : ? ' : • • ' - ,

••}• ''-.:-*i>v''-riv'^>.^"v : '?^-Vvvtv.tv':'v :. ;:/'•••' ; • ' • • ' • • - .V i . ' ; / - ; • ' • ;•. L^iJt^^v.^rj;_.;-w^y;/"5^v-':"-fv':

It is ' :nbt " y e t : ' k n o w n whethVr 'dioxin is both . a. promoter ' 'and/ : ari:"initia'i:or;-'.'
;,. . • ; . ; . * . , . ; • *:,.;;:V :.V.., M"^r^;-;;^\ ":;T;i-, / ,,;;: . y : . • . • ,'•.',•' -•;-.., j-v ; i - > • v.'!^. •!r^':: ;^v^-^ ̂ ^.>:

f cancer /" ; and;';^jr^Do :th,r w^ predbmina^tes•;'.J Poland ^et-'al.;.;;^:;

1982)^have-^ecehtly "preyerited^ey^ dioxiiY jirp^tes^tumoj:^^

^ / J Hairless ' mice; •''>ito¥::eValV:;(1980) '.have "shown dipxiriVto .iDe" a^ .potent; •>:;
-i .'',-xv/.^;

;1i:£.:-:''•;^.-" ':.-'!;-;^;%:>
;:-^nOiS^-';: ' " : ; . ; r ' 'x ' - ' : - :J '^ ' . :;:i-;;:- -.^' ^f^i^v'^'^^V^'^^i^fv^'y^

promofir" in^a' two-s£a'gV' "rriociel fof care indigene's is '.in;;.rat liue'r..'^..: 'V'-v ':^ '-v'T-'-1-
. . ' ' V ' ' " - ' - ' • * i'' i ~ ' •" •' '• • • - ' . , • • • • ' - ' . > - " ' - J . '• ' '., " , . ' • ' . ' " • ' . - , ^"0 ' • " - ^ • '» * '^J' ,' ' "'-" - : ' ' . • ; » • " - ' - " • , ' ' ' ( " " ' ' . - " -

RS/j

urnor
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The guinea"pig1s immune system is extremely sensitive.to.dibxin ,• Weakly'

oc <:> C df d.ri ."no rH r>Vi n/ l /r t hi it Pr\v*'- ft •' N I A O (/ c r<e>rn*e>ccorl +-fno 'rte>T a i/ li'rl ' I-. u ri a *•» c-a ri o -!"i."J Ti J 1; •

ose's of lt ug/k'g- bw in. rhesus' monkeys ..; Thus, far,' a, no,-pbseruable-effect:'''1's.ge:
•'";': >•; '-'••: •;:>̂ --j;>f-̂ '1'.' ':̂T •:•' ": ;:^̂ -'̂ i'.\|̂ r':iK';":: ';!..':'.:' "^i •:" •• • '••'-'•^ "'"•"'••'0 ••"";,•• :-^''^^-^^'^^:B

n re pcpduct'JyV'.'6 tit comes i'JT̂ the;; rheVu's'' monkey has'' not Been'; Reported;' 'nor.̂ haO'Q":

g-terrri' (s'e'yerall years) • or • multigeneration studies b'eeri ̂ conducted" toVt-^
,;:.';<'-!' \].-?\ -;,:'•• '.•-.'». •"•"-•'•!'•'•"'.'''. •.•-•'J'-';-.'-^ ;•.'•-.-' •'"••• ;•'•,'•••• '";';' ;;•• '•''•'••.'>; .-'i' '-,-?'<---::;; ''.-.•..'•.'•;'•••>.-•*'•• ..'S ••:•;.•...•••"••''.-'

ny long-

etermine .cl'"ihrpniVJiealth ;effects,-in --the more sensitiyV.species .•̂ -C'.r'̂ '̂ r̂iî vf;:

Some health effects haue" been '.'observed in humans which also 'oc.cur.' in-.v :.

xperirnental'tanimals,; including. c'hlqracne, liuer toxicity, including Pp'rphryij



• .utanea tarda/, (PCT)" , an inc rease in s e r u m l ipids, and abonormal liver., f u n c t i o n

~ e s t s . ; ; HbweyerT . l t is not"."clear" whe'ther .other e f f e c t s o b s e r v e d in. anirnals.:;".:,.

> c c u r in hu*manS:)\ : : ' '"Recently/"a.7pqsyibie'. 'asspciation between exposure '"• ' to" 'd iqxir i ' "
• - •/ .-• y:^ :̂̂ §^^ £.-«.;?•: •':• ^;;'^,:/}-;;.:-.;'-. :';7..'-.,>S'--'..'---:;:'i::;-.' ^if^-'^-^^-.'S'^

ind phQnoxyl^ne^bi^ products ' , knci ah increaf eViri . mesen^c:.h:y1nal:;;;^t
..'•-'.•' '̂ Vll^Ha&i^ •:'-Tri'l-D:?::- -.'. :^.^-^-^:-/^V;;:;"^'V-^'-^Sr-:;i^'^

lermall'y^to/'di'^ ndmber;'pf:..e'piderpiolq^

ies- a n d ^ h e a l j t h - assessrrients'''',i'rii Kurr iahsv. 'haue g i u e n , ;negatiue''>e'sults-v.^5^^-^-^fH
. •,---~.->--~:fi&:i.iy*~w-':v-iu^.-^ *•<-..••;•« - •-• . • L---.:•,'. :--: -tv: . : . • • ; • • > : ' --•-'• .•':...'.-;,•«-^-r •'•:--V^-^-';^^-.^:'1,r
•s&^&®W&*&£$%%^

j rob lems

hes

:xpps
i

unction

' • , r • • _ • • > • •• •• *• ' , ' ' • ' , ' . • ; ( " . ' i - * - ! !:*.*'•*'" i - v •;:••(• •'•.£•--! ':l--;r-i'' • / ? • * • . • • . ; -,3' '•; ^'- — ,•- .'; • ' • - • — . ' ' - : ^ s r ^. •_ • • . . - - -f-.f. ,;•>.•'. V) - . -' Jl •-• ;•:•.';>ems associated with- epidemiologic1 studies af ter .loto-level. exposure1,.;-.-.-:.;;•.;
••.\;[:.^-ff^j$zj*^^ •^>^r^-'^^Ai:!::-^/kr;v^/

BA Î L .̂ [>v H xs m «•» ' . !?i'w^ /s 'l'J «-\ >* ^ • j ' s i M . ^ i t ^ r H ^ B ^ v M • • l*v ŝ '** -̂ . i i *̂ A '' JT^ J« i <t« l-i y««' J *̂  J- +- *i /* t I I +- "̂  j**i i> "*i t^'' m ̂ v r\ •* I I us. •? »*s »^ "' .. ' ' . '•'-'' • ' « - - .

t_ ..... _ . -. . ,. . ... ̂ .„-,,... ,. „ ...... -..(,. - t - ..... - , - - . . . . , - . - . . - . . . - . - , .-.n.. -- .. - t - - - , . , - . , . _______ ...... - ,,- "-{''-

on irit"pe'6pie;-.b"ec'aus8^Vxt"eh'siue-' baseline 'dataTf6K^'tKe7g"erieraiVpo''puia^i6n"-
. . c\l̂ <5̂ m̂i::.;f;ji?̂ K̂̂ t̂r*:r;:--r< ̂-(S:M;®%fr?;tfSe?s5;©|S?i5
o not j'exis t̂ .an̂ d. lpecau,se ̂  small'! differiiences:; in immune,, function r would b'ê .'V.̂ r&î V

cult to -'prove ...;' Another"; example ,is that effect's on 'reproduction .after̂ ;:: i

eyel exposure '.in. the' general .population, are difficult to detect/ since.;;;

'confouniding'uariables^^sucH; as"̂ ^̂

ational drugs, and malnutrition,, outweigh the effects of .dioxin"/; .This" -;;";
• • • .' ••• ' • ••• •;' • •. • " : ' < • ' • • '•-'••'•.•'!i:; ;-;v '•' ': "?-:j""'f-1.1 : . ' . • ; ' • • ' • " • '-"'f. •".' . ' • • , • • - . • .• • • • ». ••• " ' ; . , ' . . - ' • '. .-, V • ' •' .'•'•''' " '•^•••;'.- •-'

ld be .so',', .'simply be'cause- exppsure^.to chemicals s u c h , as. alcohol .is m u c h ' m o r '

r eua len t and o'cVurs at. hig'h'er do'sage levels in the general populat ion." </ . -• • ' - • - ' - ' • - • • • ' ^ - - - - ' . . . . . . - ' . • - ; - > - ' ' - - • • • ' ' • •

ifficult

ow-leyel

ther

ecreational
•-••

ould

B e c a u s e 7 "of - these limitations as far as the general populat ion. is':..-.V:"-l;'
. : - ^ , ; . • ^^v•^^.:H•^.^^;::;^^<ly'!:'V^-ji:•!^,l•.'•: 'M -'^ v;v--"".::.".;. '\ •• "• ? :">;! -:7:-;^V:^v^^-^v^-

oncerned, v worker;;' population extensiveiyrr.sin;.ce.';.th'ey

sually hav|y higifer;"exposures ..^ ^Hbueue r , - 1 the", number;, of / w o r k e r s e><p'psed;.,tp., \;;.,

ioxin du r ing productlon'Vro.cesses .'.is ' relatiyel'y :

- ' • ' • • ' • : ' . ' • • . ' • '•'••''-*'—•! \- •"'••»'.' • ' ' • ; ' - ' . :'f'~. ,."'' .' '•'.'•'•''•',''•'•1 ' -i' ", "•••'.£•'.:••':.''
' ' ' " ' ' ' ' ' ' ' ' ' • " ' "

t
' .' 'I* ' "• >" '* • ' ' ' . . ' - • •'.'.',- ''--. "' --':"!'"• -.;''" •^-''-.'- •"•• :; .

' ' ' ' ' ' "' ' ''''



ill industralized nations) and may not be large enough to show small changes..

Jiey are predominantly adult males/.and the literature gives no information"•'•'

ibout the doses,.of, dip'xin ^these workers actually received, nor are the. report1

:lear on how thoroughly these workers were examined. Furthermore, wo'men ancf
"t - . - • ' " • ' • * ' " - • " ' ' - '.' •', •*' ' '•"' ' •:*• ' !' '' • - ' i .' ' • 'i. ' '• r • ' - - ' "i " . . " " • " ' • ' • ,-, fc . '-*J''•»'•••• v •,'•"*>

• ' <. «
;hild,ren, who make up a large portion of the general population, are not t '""

•eally represented in this group. The lack of definitive human da^ta dictates
', > * • * ' ' ' s ' '

-.hat animal data must be used to predict possible human health effects:' r
 r f>

' " ' ' t
* I y « \*

lowcver, some animal species are much more sensitive to, the"toxic effects of
^ • ' -' > . f 3 ' , ' " ̂ a

jioxin than others. In rats in a 2-year feeding study, a daily dietary doser " *r, - \̂  vT r • " ' * ' ' ' . ' ' v * * ^ v ' ' r /A\ >%Vi-
.)f 1 ng/kg bw/d has been reported as a no-observable or detectabUe} e'ffe'cjtj'

level. On the ot'her hand, ̂ i/" monkeys are siuen a s^-n9^e d"ose of I'ug/kg.bV,

:hey cease to reproduce normally '(Mc'Nulty/ 1̂ 982) . ^Although 'the', V7"* ̂''̂ ij!̂  *,*'

::pidemiological data seem to suggest that humans are less sensitive than'* I x

** i ,» ¥* *l * * • < 1 , , ^ f * t""

nonkeys, we do not know exactly how sensitive or resistant humans are.'* ̂  v f

Moreover, since the human population is heterogeneous some subpopulations 'may
f * * s *

•>e much more susceptible than others.

In the absence of useful"human data, prudent public health policy ' '
i i

lictates an assumption that,hunans could suffer effects similar to those
"1 ' " '

observed in animals and that preventive public health policy must,be based"'on

vail able ahimalf.dat'a-.



Question 2:

•Jhat dioxi'n health ef fects re's earch is^cjjrrentlv underway 'and what .'Un.llit '.;

ze 11 ij's about '_the:"njaVu re ;'£md: exte"nt"'of h Urnari health'_-E>rQb 1 emis' as:so'ciateci' &i±fi'V;:

. health^ette^tS4pjr^their: expo^sura.^tp^ftgent Orange»-;;;a

The questipn^of'uihethe;r-'',the . 'health of people who liye >r have lived'in';'

areas ".con tamina ted' udth.^'aboVe ,'back ground" leu els "of dioxin '(e .g,' Times,

BeachX/ 'has; JDeen ;'or.^ilt^be;.]af;fected by ' such exposures £;,V ;'-\-y; '-^;'%}£?£

- • • - . , "i^*; ;-'^'•(:••/•'•;,'•;* - . ; ' . ; • " • >'"vT--.V F.- ';•" -'*•'•.,.••• ••• -.••.•'.:.• •
- •', -• "<;.:•..,-• •. •'•••*.:-\- - : 'V :.;-;-'-^-^:4: v *•;,-•'•;.:.;.: - • • , . ; , . • ; •

—. * " • * • • " • « I • " • y » - - " t • * . J ' - _ ' i l _ i • _ _ . _ L _ S * l _ S t . . ' _ .

The

dioxin--
• • • - • *

' ' ' ' ' '

'. '- i: ' ' •' ^ • S" •- "'. - • - - ' - - ' . ' " 'V '•,'',"•."-'" :' •• , : , j-1 ' " , "" '
- • " " - . 7 ' '"V.; ;' •„ "' i'.*. * '. • • , =1"' • f • .".'.'-, ;;.'-""^ - * ~ ?.: -> '•" ' • .' " '



T h e s e "s tudies a re c o n d u c t e d o r . f u n d e d b y ' t h e U . S . Ai r Fo rce , the

'.dmirdstratio'n,... a n d . The D e p a r t m e n t ; of : Heal th and H u m a n Seru ices (Cen te r s for,

d i s e a s e Cont ro l /Cente r , for ^ E n v i r o n m e n t a l ; Heal th /Nat ional Ins t i tu te" of ,r',;;:;;:.:.""''l-;i

)ccupa t iona l .SaTsty and Health' , , ari'd: 'National Institutes^,for. Hea.ltH/NationaTiv'.
'•; ••\v-'.\'!=r^:^-^;-.V^v"!:!;*'l.' 'V i-^/vv^:^i^l; ̂ i •.: : ' :^:---- ^ " ' :"-"':::iv.;^;";';/;;T^. : . /.^'^''^^.^f^,;;

inst i tute of; EpOi ronmenta l ; Health;.Sc.le • In .addi t ion/ . - . the; EnuironV^ntaX..^

EI u els'"could'" preVent' "such mis classification and .would at ' the same timo;'
"'.• :::/'V^•-:;;.{|-;vi.:V-•^•/r:2':::..-^^ '"^;j"''^'iff' •!"•:; • ^:':\^"^.-''': \,^';i-'':V'^r'"''"^|'''"• .,'\-Vi'::i;':;i.-.;"^'••^"'•,^vy">

em, wi;th;. all^of,; these^tuc^i^'sVis'.^that: \£he^ actual dose ; of; ^dipx^n^tji^^^^i:::^~'*-Zli?-*?n^S
idu&^^ce^yeQ^

>e po'ssibTQ^tQ''mfix .pe^ y"a"rying : ^amounts 1 of^^ "dioxin :,'with': people-- ' :. ; • - ; • • :^.^m^mmm^
I 1 * 1 ' • •""•" * I- - ' -' '-I- **'• _ • • * _ ' ...".•-'' •*• l_.^-*L' f''_'_^':^' 1__-.*^'.*'_ _ ! _ * — . - • _ _'. . "1 —J ĵ  f*. ̂  'k̂. •" L. ,— _[ —I .' . _̂. ^_ ';• ^* T—•.'-.' C! "*»'_•• _• '"f * •"• "-̂  ••; "-•;ho did

esults

lood leuel

iue us

s the

easurements'would be'meaningless;., since the' last exposure would haOe;.occu.rrec

ore than 13 years, ago and since; the general populatiprf-.is exposed. to. minute,,

mounts of dioxin from uarious' sources. ; - T - ' / ' / • : '•.-.' .;;';, :;;•"/'''.•!'
' - ' ' ' • ' , • • , • '. " • • • ' . • : ...-'•'• ' . • • ' ' . .''' . . - ' " * •

.j . . • i- : : • " ' • ' '- ' .- • " ' ; ; ' • 'L • * '

Studying the; populat ion; ' a t ; -T imes B e a c h , Missouri^: . ' s t i l l d o e s ' n o t . ' g i u e us

nformation : about; low-level;';iife'time .:'e'xpo'sure to dioxin/ Since" it u jculd ,bs /;

ne thical to adminis ter dipxiri to-"h'Urnan'sT we"jTiust' rely Von ahlmal'- 'studi'is's'- 'tp-T^



dictions'about the'toxic effects of dioxin. Similarly, it' would'not

" ;

• ;ake p r e d i i

•ya u se fu l to look^. for "acute subclinical health effects . .of dioxin- . in a

•opulat ion" that .had its last, "exposure many years 'ago, , s u c h a's' some. 'of , the y^-;v>.

iroduction'.jjjcVrkejrsVJ'. 'Iri'su'sh^a population'; the analysis;-of morbidity^a^rid.^s^v-

lortality" data ' w'buld' be' mo re~~ f ru i t fu l •;-•' ':"••'&• t;-:'- V : , ; ^ , . -•;.;•; >• •:-\rJ.^^^.i:\..^.:-#-~-?R^t^:^^&
' . . . , ' • ,',i e ' " ' f ' '. 'i * - - • • > " ' ' - " " . • •* • ' • . - ' . '. ;• . . . - - . ' ' • " - . " ' ' . • " • . - • • , " _ - ! ' * • • • ' i " ' /''•;.,": f" . ' " ' • ' • • • ' """*, "*t """"-i.'i- i*; f -

ioxih!"ex'p"b^]j.fe^ in ;,Work'ars ; 'occUpatio'nally.1 exRpss^'t.p::xi^^:^

ioxin^con.t'aminaVpcl * product's i.;^ In 1979 , CDC began^uiorJk,'*pn"X/'registhy . of;'uTsv-'' !<
• • . ' "'•'• >^'?^^i-'?^'^'-;^r^^K^;v".::^::"?'v i1;. '•:-.•!."*•" • ' . - ' i . - v / ^::'^';^>:^7^;'/^^':i;-'^^'^-^ «•'

> roduc t ioh . r wprkers ; .whp . were pptentially exposed,; to;..,dipxinr d u r i n g - the '^synthes is

r formula t ipn ' of/substa.n'ces'; 'cphtaminate'd .'.UJith di.oxin^..^;Jh'e^'sub^anc^sVincluide

u c h commonly " u s e d ' p roduc t sVas tri.cHldrop'henbl; 2 ' ] 4 , 5';rT;'•'•..'the herbicide which:
i - , : !-.:':' \>-':Ft-j.i^$i;Z'i*&-.&^^

•as .'one comppnehV. 'pf- 'Agent ; Orange'; ''a

. ' ": -;;.' ''": '': V.':^ •:. >V!l'X ' ,": ."..;:;; - : .V^Vr- - . ; '.'.-.!:;v i - ; ! . . " ' • ' : .'i' • • l;" ' :':. ^ i| : ̂ f .V' i. ' ,'^V> ;' :
 ;J:? 'V'': ^'"V^ ;'.": f-'". -";-'

After .the CDC'registryVis; completed,' qurvfirst, research task,, will..b'ev tq - ;

' : , •;-Vi^'V.O;i=Vj?V-:';:i^A^ '' l''l'^!':£:i'*'*';>'. ^^'^^'ii^^-ifc^vW
ompare^.th'^'^aus^es^of^ide&t^

, S. population,?. , We exp'ec^t' to ' inclu'clet about 6 ,000 'wprK'e'rs'' 'in" ;-thisJ-;stuHy:;jv-:^G

f July 1, .1983,: 5,000 have;: been: included in. the ' registry'."," Enrollment ' will ''bs

ornpleted by December of. 1983 ;' "'we plan to have all. informat ion >elat ing r tbvv ; ' " -

he status of these wp'rkerV.collected and analyzed by .March 1985"™uieli: b'efor.e

he final -'result 's", of ; CDC/ s ' A g e n t ! Orange Epidemiology Stu'dy .will ^.be"'.availabie',;

CDC is exploring'., pthsr/^uses; of: the worke r registry > ' . ' including, u s e ' i n -• :'-,

tudi.es of certain illne.sses and" 'problems 'wi'tK reproductibn-1 'a'm6ng^e'xp /osed '•';' V



oe r sons ; . . Dec i s ions to' p roceed with these k inds of s tud ies d e p e n d on

scientific, feas ibi l i ty and., . the avai labi l i ty of r e s o u r c e s ,

Since .mos.tof th wb r̂ e rV ". n c lud ed in .the; " CDC ; r e gi s try '.we re ̂ e x̂ 'bV̂ ĵCi-

inq' "the !l?eViVd'Y9'4b̂
••* • • -. • • ' • . - • ' • - • . ,• ' . : . . ' -v ' - . . ": i : -V i '* '." • : . -''-I • • l . ' • • ' _ " . • • ' • •-'.'.' v '..'..".•"•• T'.:.' ;;V«-'';'J,, i.',;:!., ';.':." -Vî

- • . : . ( • ; • • -'* • :' . ' . • . ' • • ' " * ' ''!• • '•'• :."i? •' . - . "• .-«'.':"•.) .'.•; . . - ' •• ••'*-• . •.'• • •• : .- .• • ;--' ",: '• '.'•'.'•; ' . ' • ' • • ' '•, .".:•" ":. • • * '.'•j'.^'-'U.V.'^T'"".?'-

oith long latency "periods^be ''.ab*l.e'_'to^ f ind, t hem. HoweJe^>y_we."_plan. i^^

:o 'eualuate^f he';>t^ait!i'';'Xt^ '>.er>prif at B-yeVr;; inte;rval;0g||:|̂ |gt|j

• : • ' ' ^ ' ' ! ' '"'•' '''"- ' • • ' "- " • " ' ' ' '
•• ''Workers:rha:y«p^e.ire^

'reduction;'Rer>^

H'n'nal"-Tn'e'fVf uV*^' "'nf.'-'"p'rfuf^rinm^n^l' 'Meal f K Srn*'4rireV' YfJTTFHSV Ptii$>ri'e>>! -»^:"^i'

acid herbicides and -contaminants ii.v.that registry is similar, to. CDCI.sv^rn^*^
- • - ' -••^•-lttv>*.-.;»^V^ •>:'••: - :;>••>: :^V¥--2-o;::.;-^:\.ii^,v^^.-^^:^v^>r

' • • ..'•::;'- 'V^'V^Ci. .* •-:; '4=--. ,..?:;---.V-V;-;,-.;v}.S;(^.i,::;-i '.'•'.^•.tf-:-1. • : • . • •;. -'?-, • ̂ ^ -'::,^ ..•'i'i.r^^-rV;^^/;-? ^-Y-.'f ̂ ;/.̂ .:
D e c e m b e r 198?';'.;,Dr:.,"fatrici^oiichar;^ on '.detail f rom ;CDC/NIOSH;'±-o-;IARC/V:^::c:^'

' ' ••,^rf:^%;°'^/^ ';/.^ •'?':•'-'.•' ' • • • ' . ' • • • . : ' - ' • • ' ^ • : : - : - : . -< ; ;;.-- V> .V :;•':' :?'JU'' •":-•;: *?:•'•
;ompleted the.:feas ;ibility a s sessmen t .for .this project. ' , , Cohorts frorr\ .mor^e-.thai

•20 product! on ,f a c i 1 it i e s> t n r o u g h o'u t; E u r o p e" a n d Aus t r a l i'a "a n d N eui' Z e a i a ri d ' we r &'
r . - - '::;*-^^^^:^.•«'^7.:•^^k'^•^^'•••^!•t•:~

;^:•,'J.•
:• r V v ' - . ' - j . ••: ; . .••/ ;'-^.;-.-v^.:;:;:;Vv^: yVi.^.-."-:-^\'-•rS^V^^-i ;>^-^^

••v-'.^^-i-^-^v^v^xn^^^^^ii^r.?^* i<;- vs.'. -:p;';;::> -•;:•;,•:: 'h..-;;rv-^-:.:':5:;;i-\, •• ".'.^>.';i^«/J-:;?yy:. ;̂̂ ^i:
•• ' ' '"" ted', to. ••determine- their" suitability for epiderniologic s t udy , Now-th"a"t:''-"'

:he feasibility" study; ;has \be>n ^completed; a joint l A R C / N I E H S meeting ,:has'";b3:en

schedu led , for mid-October" 19.83 'to'' bring together potential"; collaboraiior's^tp-;^

iecide"wheth ;er ' to^ontinue; the ; project and to .de f ine an'."action pis- ' ' ' ' ' • -''"-"

977 , cases 'of- so f t - ti's'su^';,sarc6m"a were repor ted among\;Siue;dish'lumberj 's. 'cks~'uih



. -17- ; ; ',: •". ' . - . ; • • . :";'- "-^V,';' •:/

s cl inical o b s e r v a t i o n . / l e d - ,had been exposed to phenoxy acid .herbicides. Thi

researche'rs in Sweden" to cpnduct^.two separate epiderniolocic case-control ;.v

studies;'which; showed; increa,seci, risk.; pf. soft/tissue sarcoma.'. Later, Kresult;3v<

gather the ' "work/ . "hi stories'-; and ;patholbgic:: spec imens for all seuen . ' c a se s - i r ";- ;

.::A*$̂
' 'e ' v a u a e t h e . ;

^"^^' ' ' ' * ' ' ; ' ; ; r

sarcoma •.cages' !.a'nd';-- to- f pcu's 7medi cal /expertise''; on .the '' ques.tion: 'of: tji

legitimacy of ...grouping di/ff erent ] types of, sarcomas .;;..:. '.-,*'. . ' .;•-.;; ;
:'

- ;'-•«;':•':; vC.̂ -̂ i'l-
' • ' :':'-'/;i.H'-:'';-^^Vi;;'-:':|v^-^©^^ • • ' • : ; ' ^ : ' ; ; :;, • ''^U ''•'l^'-;:.'':'1' .^..'•''.'•'-^•'••.^ •^,;:";K^

' ' ' • • • -;;.iP-iiy îS,:|-̂ ||: :̂̂  /'!.' '•> .•;'-V::/^l>!-:^':"-r'''7"'-!'"-.!';2^!\ ni^v^

. ;; We beiieye'/.trtat'^nfoymatlbn'1^ as'sbciatipn between^ soft. tiss\

sarcoma i n jiumans^ancf e x p o s u r e - t o 'dioxin-contaminated p roduc t s is - . / • • • j r . ; ' : . ;

a ccumula t ing . ; In te rna t iona l^ s tudies that fail to, conf i rm an association.'::';'-. ,

between soft t i ssue 'sarcprna\ in h u m a n s , and e x p o s u r e to d i p x i n - c o n t a m i n a t e d ' j : '•

p roduc t s s u f f e r 'froV the; def icienci'es p reu ious ly d e s c r i b e d ' o n page 3. • . 'The. . ; . :

:on t rouersy : o y e r 'this ;as'sociation is ongoing' within thej scientif ic communi ty . '
ror these " reasons ,' Curoful ' . -apidemiolpcj ic ana lyses a'i?e ' ireeded. The .quest5 :on o

in associat ion, of sa rcomas ; and e x p o s u r e . t o p h e n o x y acids and chlorophenols Is

:eing addressed in the C D C ' D i o x i n R e g i s t r y mortal i ty s tudy a n d . will be' "•"„ ; ' " • ' .

a d d r e s s e d by the I A R C s t u d y . In addi t ion, o ther s tud ies , s u c h as case • • . : .
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ontrol studies', are being proposed and conducted;. Epidemiologic.studies . li

hese will further delineate any' association. ' . . -' - - ; . ; ' -

A number of' case-controT studies haue either been"propos'ed: or'started;-.-;
• >'./•'^;^?^;X-;^•'^•.•c•;^f';•>^:";'^^^•:^'•^^r•i::••4^••:^;L•; ••-•n. • ''••'' .- ' • ' • • ^ V - ; ^ - ^V'v^/7^^;^--^"^

1. A Nat ional C a n c e r . Ins t i t i 1 -L~ *'*<*T\ < _ £ ' . . _ > , , . . - - - in ••^..i.^if.^j.^: >.--•*-'>.•-r-i-.--^-..-^^-.-.1-.--.
,- ," • ' ,. ..'*" ' 'f • •"'• ~ '- •. '••*- :;.' ' •; - '- * ." •.

sr.: Institute "(NCI) 'study will 'concentrate'" ph Voft̂ t'is.sVo"
v .̂;.-̂ -;i:;̂ ':î .̂ -Vf/•:•;'•••;."•- :.;V-;'' :»^-^'-'•'' '•' -•'V:-'''-̂ -"''-'';;'':' •^^^'•^^'''•^••^''-i
» fc. j* ' v̂ . _r\ >J *J ih. «1- -̂. Ln'm *̂  4̂ 1 ̂ i I ! I In 'r* J_ (A X^ h*t " —* 1>S •! *•«» l-v y^i W^ «^ t̂ i 4V •* Ĵ J*.' ft >>' ̂K <-i *T * J« L*i A. jm >-. '.* * ". ' 1 ">!

3. Theie Armed.'Fprce's'/ In.'stitute "of. Pathologyl^and ;the .Û Ŝ .̂ Ueteransv̂ x/;̂ -̂!̂ ;̂;;

ft d mi n i s t r a t i o a wi 11\ a Is o';s c o n d u c t:;; a "c a s e ~ c on tr o 1 ,.s| u & y o f .s o f t. t i's s ue:^^

s a r c prna s r;" Since': "t he s e.'." t u mo r s 'a'r e : r a r e", fmp s t p a t h o 1 o g i s t s " ,'d o'. n 61;: s e ev'ma n

and.- ha'y.'e diff icul'ty.;iji':diagnosing ] tjVem,,'"." Hans ' Enzan'g'er, of .the: ftir;','For.c;e
•'•'; •• '••''. ̂•*̂ <§:> -̂-1:;i&̂ :;.';l'i-:'t$.-̂ ^̂ Ŝ ĥ î ^̂ ;'̂ --!:/''•/•' :-'-"" ':-''^':;^:-ill':V-;.;^l" ;-.lf^&.^#:&£&(&.

. Institute^pf^Pathology ;.-;is"|n; expert ,;in. the' diagnosis; of^. these"; tumors;-'.aji

has 'a"large ;'colle"ctio'n'..'frpm;;around !the country. .', These;, tumors 'uiili'form;,

basis:; pf .the.' study'; '••'/': ';:' - : - 1 ; ' ; , . • . • • • ' ,f ••.'.'-. '• ' ]' ' ' ''"'' '' '•'"-'•' ' •'•" *•-•"-"^'

CDC has! proposed.;an. additional, study ;using the NCI's Suryeillance , ' . . i r . -

Epide'miolpgy 'En^ Result's;. (SEER) ̂ network.;: ; . ;. '^-,- ••-•. '<;: • • ' - :y .X:.'::,.:;;';,v :.
:::-:-;



Other pertinent ongoing or proposed studies are listed below.

CDC has been conducting an investigation, with support from the Veterans

Adminis'tration and -the; Department of Defense, to determine" whether" 'v'r̂ irV-

Vietnam'veteran's; haye a higher"risk of fathering 'children with birth'^l^"

defect's. . Data . 'cpllectipnvis to be .completed by the, end of;,-1983 ,", ahcf'vtKe,J - • " ^ /, l-i
p r e l i m i n a r y ana lys i s is to be done short ly a f t e r w a r d s . ; <

> *i •
, , " <• r 'i _j .,

- -* !v .** • •" v. * v ; ;.'r" ^̂
CDC has developed a proposal for the Veterans^Administration to* conduct

f < ^ * i ' ^ ^ m "̂* *•

large epidemiology study in Vietnam Veterans. ' " Jfi> '' -
i V

i.
- ^ - " >5 V >' i t

The Veterarjs ̂ Administration is conducting a mortality study on "personnel
! , \

who served in the military during -the Vietnam war,
V *

.4
** t

J * *i

' *

The .Veterans Administration has also' propose'd a. study .of twins, only' one

of whom'ser.v.ed .in "J -̂ --'-'•••";;•"•': *' - ' ' ''•' : • • • • • • • • ; - • • • - - : •-• .. ,.'•.-• • . ^ - - - , ; •:.-•...

: ̂ :"!S:['J&^ •;:;̂ 5̂ X̂ :̂:̂ •̂?̂ Ŝ ^
.•,. :V;;̂ ;̂*x̂  vyv^^s- - ; - : '̂ f̂̂ ^̂ S®.'
The U.S.'. Air. For..,ce.is:.conducting a study of personnel who .conducted/- •

spray:' ' ' ' _ - . . . , . .
•.,'

should

with only a very.rlimited number of death certificates, was negative. .••••

fing 'in yietnam—the."Ranch Hand Study." Some"results;.of this study

Id becbme.'.Vvailable, ..during!; 1983 . : iV mortality ., study of .'this 'group

CDC is'.conducting, preliminary studies in selected;Missouri populations

which haue been'e'xposed: to dioxin-cohtaminated.'soil.' Some information-
• .' :• "'•̂ v.'V'. •••'•"* ;:"̂ .; -•'.-•;-£•'.• ••• • ..';,-•; ;•'•'-•;/..'•.' •'.-: •'• • j'v. •• •• . •• '-. • .- • '..'•! -''v'j • ' •. .•.' •'•".''' '•. "'V • c' '."'.'.•.*•'.","''• -;' " '••'

from'these studies should, become auail.able by the'-'end o'f 19.83. '' ''.-"•",''•":



Q u e s t i o n 3:

(hat additiojiajl r^

' Animal'r e s ear c h ' ha s' e snas ' established tha t , oioxin is '"very ' toxic;> '-• • t'ha"V:;'it:;is^^

)x ic , " a n d . c a r c i K o g e n i c and that it impairs the celi-mediated;;iffirmjne^^

nse';;?-:'':.p'ioxi^^ bu t , instea^; :;isi-'aii vi^Purity^n^iV"

ain chlorinated;^ . , " • " . A'. '" 'number'] of •X t"s^s^in'. itH'e^Uni^ed V^-t^

StatesVlVaye^jple^ .•' Most :pf:\thisV;^ibxlf^

"> -? »̂ \j 4 f\ »-i v\ • v ^'X *I T "i "** "• V «•> r\ m A" i . i K a 4- ''.", *l a t* o . r> i i n «i T ±* KT X 4~ l~i = ^ ^K» o d 4̂ "! rs v *J rt ' A T 4-'!S /M »r^ l*i - ' '*•* *-.l^i"Jsi1' '̂  -i •*

retotoxi

respbns

:ertain

: e 7 and'', bi pau ai ]Lab'iii ty.; of :Jdi^i n ' f^r om;;d if f e r e n t"; soils v.;';.e;i:t hej^fjp|r;fcfnanV^.

Dr ani'mais';'iV-v-' (Wo"te':,;. '"Re'cently: 'completed /.but'- n o t ' ye t> repbKted ahimal::;.'s'i:ud"ies;'b\
.' ' . ! • • • • .-'.••- '' • :"r*--'-t- .'»•_•-,•;,'. i ' - •;(.•..!•• •••r./JI.""---:v.-•-'-•,;,,:••!. .../-•, •-,'.••'".'.•,•,» j - ,'- ' •• j . •' -£i •:-" '•,.•=••.:: '-.!' .--•-- > .'' -.,:',v>i-V •,':•,;,, y\j . •••-. r i" • •' :•:> J

v :-̂ V:&:V£?*>rJ-̂
-he National foxicolo'gy . Prb'gr'a"m-."b'n: bioauailability.'of ..dibxin in ."cb'ntami'n'atbdT:-

' '-).:^t^^-£'^v^
5 o il s', i n d i'c a t e • • h i g K ' 1 e u e Is?, of Vd i" o x i n , a re ; b'i'o a.y a il a b 1 e:' 'i n , two 'd i f f ere n t' types '

jf soil''.) ^Nv':";v;?;K-{^ft^:|.;-^:;p5:^^ : ' : • ' " : • " ' ' ^ ;"'- -' : '^ "'i'^-viX^"^.^'^'*

To prpuide' answers: 'to/'the "qVestion "of.'whether hii'rian health "has1 bee.n̂ ;1"'';;.

effected by'.dioxin exposure we 'must 'do additional human'epidemiology •studies'',

rhe most useful studies would be. those of.the highest e'xposure to, the largsst

lumber of people for; the. longest" time," If those studios showed no affect", it

jould be reasonable to assume', that! nothing .could be gained from studying

ndiuiduals with lower. and:...shqr.ter' exposures;.".. If health effects are.';' :- .'; :':

.dentified in. these "studies'/ ̂ Investigators', could lo'ok.J;or them .in;,1 e'ss. exocso:

populations^"" •'.'•' -;.; '
:'.:; ; .:' ••.'I}':-,''-/.'":-^' '1 :'•' '•- '" ''•• '['"'' • '. • ••. -"- -'-'v":': ;';'"• .,"• '.;;-", '••':':'•'•?'•=''.• r';"" .-:'
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For the health effects, data", to be most useful, investigators " should;,;/ <;s.

jetermine dipxiiy'body burdens in. the studyk. population. . .....", ••.'•./:-./ /'//'./•// -•/"
'- - "' • ••"."•;'. ••'* '-.-•..: ?.•-.'•' .:.•-•.-. •:'• f '•',••;'*..':-: -';"» *'1V-:'. •*•';'. 'i-' .>."->-•" •"•.'••''•?• -̂  •?;>•';;• •••-.•'•̂  - '. < v>' •-••• •'*.•.•'•"' • ; -U •' ;.' .<;.*"'' ;'.'--.^"~- ^•^^lii":'C-'--''\,"j

••'•••'•"•'•' ' '•-' '> '-—••".'"•'••- :' J'- :""- •,*•'•.' '' .' .'•'•.:• ••1"..i '" "•'' " '..'•:""•'!.' . ' ''-''•"• :'-> '"••••:' :':"-"'-:-

For this reason,,; the ratio .between dioxin leyels in blood ,and acfipose./'.':

tissue should be determined ; -The methods for dioxin analysis in blood' ;and ''*.'•'-''*
••" •'.•'A>-=."v- V':" ;- '"-;?̂ ::̂ -̂^ ; :- ,;;v;'--̂ >v-:-̂ | = ̂:Vr""0'-̂ v̂̂ '

adipose tissue; "need ,'t'b be.1 s tandardized ,.. 'and appropriate ..quality",. cp.ntr.:pls~- and:.
• • • ' : - > • .'•.•.•*-... -/•;•.••:,:/•••";;.' •"'-' •,i;

i Û'VV':;tv,;."?'";':..iv1.,;'-- ;> -,r •'.;'.: • ; •. •:';."'",''• *; .̂. '--v -ir'. "•'.-•••''..•'r,.MV-;...=wi-.'.v̂
 ;>^VJ-/--

'. ;-.-:f: '' '• •"-f̂ '-;'X' ••"• •/£-''.:'• •'"/"-.-•/:•' ';'i •:'•'.''',•'• •̂ '••:,'!v..1.'..".V.::.; .:: ••• • . . . .. '.; •'•;;.,• ,..-:'-.-•!' •',;-'-•' V;'.'-̂V'-'̂;'; .'.,'!.••"''
^u a 1 i t y , a . s s û ran" c e!s ;;jie e d s " to .;,b e''̂e s' t a b'li s h e'd ;•;/' _ For', s c r e e ni'ng '; ̂u r p p̂ s e s V.-' we ". h'q p o;'

chat .it. wi.lij'b'ê ô  :.'lel>el"s .: in -'blood ̂ ^fit^ls^muii^xy

easier a nd ' ' " " ' "' '

remoyed

/|.lesS; ''traumatic"" to collect/ blood specimens t:Han"' _to obi:ain.;$ufg'icail

t;|£̂ iŝ ijev|: /-;3̂ ^

' ' ' 1 " ' ' " ' ' * : 'The folloming IniF'Qr'iTi'afcon1"' relates; 'to .the" Subcomrnit't'ee* s : questions ; 'reoa

DC's determination

In a.lrVs'k£._as~sê  ,.animal/data' .and_ oiV an e'valua.ti'Qr

of how'ind,lviclua:is
:; c'arT be/exposed .ta'spil" and Contaminants ':ih soil, ...the/CDC/'

estimated t'hat^ 1'ppb of dioxin" in a residential area u)ould/represent/a risk

.cor human exposure'-'.'tb'/dioxin. This; assessment was based on a number^of .'"bast

judgment" as sumptions"''for, "which definitive evidence is • not; available •; .' Some/c

chese assumptions deal with the extrapolation from aniipal data.to. humans'and

jjith judgments concerning tha" mode;.; and ^ degree of exposure./; . ;. . ^ ;•'•'';./•/•...

This 'concentration' was'"calculated by^'considering houj much dirt .a..'to(.Jdlc'.i

(child age 1-3 years).''miciiit.eat/how. much dirt, might be picked up by the ski;

during such activities as Gardening, and how much dust.might be inhaled.. It

was also cpnsiderocl that -V//V';/' / //'// \ /'^ •//•.%:: -•'.' '^--v; M'' .• -"'.V"''/ :'/̂ /-
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;oddlers would only eat dirt for.a few years and that gardening would not ba :

^one on a da.ily basis, particularly in the winter. It was assumed that..if.'. th

iioxin was bound to soil, absorption of dioxin from skin might be 1-10%";''from

he intest'inal; t;Fa:ctv-'30%;:;v.and; from the lungs, 50%. / At 1 ppb. diqxih,'In'jiJieV'.v

oil'(if the-dioxin was bWhdto soil), if a toddler ate 1 gram .of' dirt,''."got''!

•ne gram of soil on his or her skin, and inhaled dust from the .area,, his./bh .,-j

ier total dailyfdose ̂ uj'ouTcJI'be between 311-400 Vicogramsvp; If; I0\'grams-'of,'dirt-

iere ingested and .10; gYams 'of; dirt'made' contact', with the'';s'kin","'.th'e"'.'d'b's'V"of?•'-•*:"

( .' ['•£&^£&&;^*-'^ iiSfef'-':!̂ . -.li"̂ - -' • '•-. •:.;' - i '*•• !:.\: :4 -f •; -l^ /:';-̂ T' \%f^: •''.' ''^>.

Therefo.rei^oh^'af.bbdyV.w for a":..10-kg. (about. 22 ..Ibs;.")';-todd.ler/,-

.he doses 'that'' could';befrece'iued.^

3>.to 4-year.-, per iocT (ages ̂ :I/2^^.B... ̂year?)';; ....p'uring . thJ.s -time f;;the;dq.5fe^ jserĵ ;-

-nit of body"weigjit' wouldi^gradually .:.dec'rfa"se,' since^'the; child '"gains':̂ weî |ht.̂ -̂ '

ihile\hand-moutl^ "activities.; decrease'"','-: The' dose for';'adults ' would .b'e'';iVss'-fonr"a

g bw basis-'.;.-;.•.: ;: '••'']-•-..",vv;:

The no obserVable"" effect leuel 'in 'rats is.1,000 picbgrams""psr kg"bui;v with

i safety factor'of-'. 100, the" daily allowable doso would',be 10 picogram/kg bw •

'or humans for a lifetime. Additional safety factors should be : added ..because •

if the effects .on reproduction in monkeys at dosage .leuels of. 1', 800 - : , : . ''

kg, because^dioxin causes cancer ;in"rodents, .and because .species^ '

!'nsitiyity.-::\:-Exposyre'would 'not', be for, 2^ hour's; a day sOery^'day'/ and

Ithough dioxin;is,extreinely persistent in soil,'soil leucls would"gradualiy

• I cog rams/kg

!-ary in sens

f •..



i im in i sh . If an adul t r ece ived a daily dose of 4,000 p i c o g r a m s , his or her -

lose on a k g - bw basis "would be —f^—or .abou t 57 p icogrF ,ms /kg /d . .If he o r . s h e

-eceived ^OO-'picograms', ...the 'dose would, be 5 .7 p i cog ra rns /kg /d . . "f Jhese: /cSos'sge';/.

Levels are belouj^the no-obser.yable e f fec t level in rats ;v houjever ^^they^ dojnp_.t

Qlow a suff ic ient safety ;factor,. nor do. , they take .into account .the.' variation.

In 'sensitivity ' between/ s'pecies^;; f : .
: ; : - - , i . ; ; '/•'•".• :;V ' .- ; . ; .-.;.:'• vv^'^r^'--^'^'-^'^.^^:.'.:'^'^^-^^^

Levels;:'b'el;ouj.i''p!Db' in;Vsoil.:'rnay .^be . f o u n d . in;;inany' areas.- of theVUnit^d .^V^N

States' andVmayyTepfe^ Some of tK^;^ources':;pf'-lHV?e^^^

iioxins 'are^combystiojri.' and'^gelneral pollution due" to :us_e' i jj?f""chiorinated; phenol

I . . _ L ' . . L J ii'jL. ".'«UU.'.'JL . ' T O'yl'C.'; ' " M^,t; - 'mi ' i '^U n «^A»-.Tn= 4- 4-r\r\ - 1C » I 1 » ^ ^ S > K ^ A hnlilo 11 ftV "'•-'... r\fi '.:• 7T".,-

The level of.:i"ppb is! not to 'be const rued as. a "safe" leuel;...houjsuer;;-it,

.s a leuel .of - c o n c e r n , "developed1 f o r ' o n e ' spec i f ic . res iden t ia l , site ... Levels of

concern mus"Cbe".'deyeloped', for .each. site an'd depending upon the various:;;:;^>r,>'

;ircumstances"; 'will _ l ikely'1 'be different in differing sites."' • -^ :_•;''•::'-- ••;-,,; v oO./'^
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