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J will discuss .......... . 

1. Background and history. 

. 
2. Where we are in the reassessment process. 

3. ORO's interactions with the public on this project. 

4. Some recent scientific results and conclusions. 

5. Issues relevant to dioxin-like PCBs 
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1. Summary and Overview 

• We believe that we are successfully 'turning around' the process 

for these kinds of assessments by fully including the scientific 

community and the public in our efiorts . 

• Interacting with the public. 

- involving world-class scientists as principal authors. 

- held'public meetings with industry, environmental groups, 

academia, and other government agencies. 

• Recent scientific results continue to support the timeliness of 

the re-assessment. 

• Nonc~ncer endpoints may be a more sensitive indicator of a 

response than cancer. 

i 

• Immunotoxicity and reproductive effects may be extremely 

, 
sen~:itive responses. 
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Summary and Overview .... continued 

• Dioxin-like PCBs are becoming of concern-we have 

developed an approach for dealing with them that 

we believe will satisfy the concerns of both 

environmental groups and industry. 

• ORO scientists have reached the tentative conclusion 

that dioxin exposure may have been responsible for 

the decline of Lake Trout in Lake Ontario as a result 

of the reproductive toxicity of dioxin. 
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What Has Prompted This Reassessment? 

Publication of Experimental Studies 

and 

Evolution in Scientific Thinking. 
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2. Where we are in the Dioxin Reassessrnent 

Component Parts 

State of the 
Science Chapters 

Exposure /' 

Scenarios Update 

Fate / Transport / 

Bioaccumulation in 

the Environment 

Dose Response 
Model! Analysis 

Risk 
Characterization 

Health Effects 
Data Collection 

Human Tissue 
Levels 

Aquatic 
Toxicity Data 

Collection 6 i , 
! 
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The key changes from previous assessments 

of dioxin are: 

• Direct involvement of the scientific community early in the 

process, and continuing et-forts to reach scientific consensus 

about the risk characterization. 

• A new dose-response model based on the mechanism of action. 

• A better understanding of the mechanisms of action for toxic 

effects associated with these chemicals. 

• Consideration of chemicals that exert toxic effects by 

~ mechanism as dioxin, 
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I PRevision;o the Healt~ ~ssessment Docurnent: ::;1 

I 0tate-of··the-~clence
 Chapters i I 

• The external chapter authors are leading scientists in their i II 

fields. 

I,', 
i: I: 

.. 7 Chapters: Toxicology, lieproductive/Oevelopmental 

Effects, Carcinogenicity, Immunotoxic Effects, 

Pharmacokinetics, Epidemiology, Mechanism of Action. 

., Most chapters have been completed in draft form, others will 

be completed within next few weei(s. 
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.. We anticipate meeting tile schedule that we Ilad presented to J. ; :,':,1 

you previously. 
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e Basic Approaches: 

-I. Evaluation of empirical data. (Top-·clown Approach) 

2. Theoretical considerations ba~;ed on Mechanisms or Action. 

(Bottom-up Approach) 

" Key Scientists who me developing the new model: 

* Dr. Michael Gallo and colleagu es at the Hobert Wood Johnson 

School of Medicine and Dentis-try at Rutgers. 

* EPA biostatisticians and modelers. 

* Collaborators -from N I EHS and other FedcralAgencies, 

industrial, and academi c secto[~>· . 
~) 



Dose/F-1esponse Relationships -for Dioxin Effects 

.. Ligand Binding 
<> Nuclear Occupancy 

.. Enzyme Induction :.: Immunotoxicity 
~ Reproductive EHects 

" Developmental Effects 
" Chloracne 

e Cancer 

I ='~"'-""""""""'''''!--'-'''=~ 
II 0 Increasing Dose 

~;:;:~~~========= ~=====~~=====~ ~ ,,:,~"==~=====::...-=~==-~_,,=:, :Z'-o.=c:~o'=_ 10 
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1-,"'><'> "O",i Laboratory Support for the, , : 

. Dose / Hesponsc~ AsSeSSnl(~n; I: , 
I. , 

.. Conducted under direction of Dr. Lind;} Birnbaum, 0[11) l1ealth ! 

Effects Research lab in collabomtiorJ with NIEHS, T('):;:l~; A&M, 

UNC, and Duke. 

.. Comparison of the relative sensitivity of vClrioLis cJic)xin 

responses witll ti~;sue burdens in rats and Inice. 

" Characterization of in vivo Toxic r-:quivi.llcncy Faclol;) crEFs) 'for 

co-planar PCBs 

.. Comparison of human liver level~, of dioxin-like cl1clnic,ds with 

induction of dITI~J metabolizing cllzyrncs. 

" Analysis of dioxin-like compounds is a cooperalive effort of 

Of-l0's Atrnospheric ncscarch anel Expo~:;ure A:-;scs~)ll1
ent Lab in 

RTP, and OPP's Environmental Chclnistry Lab al lhc Stennis 
1 I 

Space Center, Day st. Louis, MS. 
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'+'+"oo,'"~ 3-Phase Process for Review ?f the Cil,lll;crs and I 
'I Dose-Repon:;;, Model I 

I Plla~e 1: Completion 0-1 tile state-of-the science cllaplc;r~-~ ;:mel the i 

I new dose-response model, zmcl lcvic:w of these products I 
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by peer review panel. April, '1 ~)~)2. 

tt Objectives: 

11 To reach scientific consensus on 

conclusions drawn in the chapter~;. 

.. To reach scientific consensus on validity of modeL 

• To reach scientific consensus on applicability of 11!()c.lcl. 

Ii 
\ l , 

I 

! I • Incorporate latest science, with ,I CIJt··off date oi Dcr:, J -1, 1991 

II for published information. III 

l · If no consensLls is reached, decision must be made wJwllJcr to 12 )'1 

'-- proceed to risk characterization. I 
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d i !; C U ~;~; (l n cI r 0 r lTl U I ("ll C 1 he c r it i c ~ll rio i I I L; 1 u h c; c a II i (: II i I ) 1 () 111 r; r is \< 

c Ila ractcrizZl ii 0 11. Q_llL,<oljxnj$JQ_Jl ,lV Cl.! 11 r: !' ~111C'L~ZIUlll i H' l h (, I:isk 

~l ~l CC:t<:;ll~LL?-,~I,UQ}U9L~L~i,. tQJlr;:JP-Y~).;1 c II i ('\1 f' C OlJ!;C; n~' U
f

, \\,; t 11jll tilE:. 

-SJi ~QC'.L<1 L?CjC:1JtU ic:\:o lTLrml.rILty~ 

~ Pal 'leI will develop risk c/Jnr£lctcri/'.(i / ion ill J pnrls: 

-I. Chmactcrizc the; risk (qualitative1v :111(1 quantiL!livcly) for 

2)3,7 )8--rCDD and ['elated clic)::il 'I~' ;I[ !(\fur(\I1~;) 

"2. Characterize lhe risk qualitatively rOi co-pkmZ\1 pr:u~;) anc! 

de t c r In i n (~ if C 110 U q h d at a ex i : J i (l (; 11 ; I r (1 ct c r i z ( t 11 c r i :; \<: 

quanti tativc:ly, 

~-
:3. Combine the eHorts in -I) and >:)IC) cllzllzlctcri/,(; ll\(; lisks 

qualitatively and quantitatively, ;lC; zippropriatc. 
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Hcvicw of the Hi~;I( A~_;scssnH~lli I )\,' il1f~ 8/\8 and tli(~ 

public. 

{l Tho risk charc\c{crization, the ~;\;Jt(\orlhc SCiCll':C chnptcls, 

the chapter on the dcvcloPlflC!lt of til(; rnoclel, ;'1)(1 til!' 

exposure chapter will hc:;' broll(jhi lolh(; ~:;AB irq- I:;vi(:w in 

the early Fc111 of -l992 . 

.. Three components: 

SAU review (,lnd comment, 

newritin~l of reports as Clppl oJ ,Iri;\ic, 

Hcview of revised reports II\, ~;/\l:. 
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~ Our aim is to complete this cniirc pl()Ce~)s by the rail of -j 993 i~l! 
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" In response to yuur request OHD helel ;) }l\lhlic rncctin~1 

November '15, '199'1. 

<> Deputy Admini~;lrat()r Hank Habicht ~pvc ()PCl1ill~J rCIlI:lrks, 

followed by introcll!ctory rern(1rks by Elicll Drc:lth(1l1ci. 

" ORO officials formed (1 panel, and ~.l8\1C' 

the kcy components of the proccs:.. 
III c'.entation:; explaininD 

e 21 speakers reprcscntillSI industry gl!ll1jl;;, L'llviIOI1lrlC'l1t~d 

groups, and <'lCac1cmi8 ~;igncd-up to qiv() (,,~d prcsctllatiol1;; . 

(> About 2~)O peoplc~ attended the onc-cl'ly lllcclinSj. 
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Other F'ublic Even:~; 

~ We have presented the science, and the ~;(;jC'lIiific: re,1~;sc~,',nH~nt 

of dioxin at various scientific meetings itlclti(li'I~J Dioxin '91, 

a nd the Toxic()lo~JY Forulll. 

o We have met with API, NHDC, EDF, GE, <llle! oill':!' intcrc~~l';cJ 

parties to discuss OLlr process and the :; i(ltl t!; uf the 

re<:lssessmeni. 

• We have met with CDC, NIOSH, N1EHS, AilJorcc' to cliscu~;s 

future studies ane! tl1C status of EPA's rC(l::;~;C:;:;Clit. 

e We are planning CluditionClI public meetin~Js (11)(1 the publi(:ation 

of regular 'fact sheets' to continue our flU lrc()ch eHorts. 
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., The Department. of Health and Human SClvicc~; is p!<:lnning 10 II i 

hold a 'consensus conference' on dioxin ill the Fa!l. Ori ~Jill;:illy ill 

scheduled for this spring, HHS has now decided to dcf(~r 10 )1 ! 

EPA and wait for the current rcasseSSIllC'ni. to be complete. 1G 
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4. Recent Scientific F{esults aile! C.:onclusi(ln~,; . 

., Dioxin docs C<1USC cancc;r in humans. 

.. Cancer ,may not be the 1110st sensitive; iCJxic rcspOll5~C 

resulting lrorn dioxin exposure. ImnIIHlOi.oxicityanc! 

reprc,ductive effects appear to OCCUl ~ll hody burden:; 

that ;lre approximately '100 times !OWf;! til;]]) lhose 

associated vyilh cancer. 

.., Flecent data indicate t11(lt there may[)pt he ,\ threshold fur 

certain responses to dioxin. llow[c;v('r, the irnplictltic))js for 

specific risk assessments, sLlch asior C;\lIcer, me not yet 

clear. 
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" Current expo~;ure levels to dioxin (mel lcl;lI.cd 

compounds appear 10 place peopl(~ ill or ncar il bcnly 

burden where sensitive response~; l1l<1y occur, 

especially for subpopulations at l\i~JI1-'Clld of CXPO';ll\"C', 

e.g., nursinn infants, recreational :)flC! ~;ubsistencc 

anglers. 

., Continuing research into the risk frorn clioxin exp()~;urc 

should result in a continuing proc{\';S or reasse~;~;rnc:nt 
uS new data become available (,1I1cl nrc incorporated into 

a new, more 'flexible, model. 

.. ' ORO scientists have reached the lClllati\lc conclu~;ioll 

that dioxin cxposure may have heel] rc:;ponsiblc fOllhc 

decline of Lake Trout in Lake Onic.1tio ,IS a re~;ult of the 

reproductive toxicity oJ dioxin. 
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e An issue for your attention concerns thc inclusion in CHlr 

reassessment of other clwmicals, such (1~; the CO-p!il;I(1! peR;, 

that may act by the same mcchanislil (\~; dioxin. 

• Many, if not all, scientists beli~ve that all chcmicals th,Jt <\ct by tll(~ 

same mechanism CIS dioxin should llc con:;idet·ccl together. 

" Some comllients at OLlr public; meetin~J, pZlrliculmly frclfn industly, 

questioned whether or not the sCietlcC h(1c! bcen sufficiently 

developed to permit inclusil)n of these chemicals in our 

assessment C1LUJl~jlrllQ .. 

• We plan to deal with this que:3tion explicitly, '-mel sep'.Hatcly, in our 



6. SUI11rnary and ()vc:l'vjew . 

.. We believe that we arc successfully' turnillSJ around' the proces~; for 
these kinds of assessments by fully incluclin~l the scientific 
community and the public in our efforts. 

Interacting with the public. 

- involving world-class scientists as principal authors. 

- held public meetings with industry, environmental grollp~;J 
academia and other government agencies. 

• Recent scientific results continue to support tile timeline~;s of the 
reassessment. 

I' 

e Noncancer endpoints may be a more sensitive indicator of <:1 It 
response than cancer. It 

• Immunotoxicity and reproductive effects IllZ1Y he extremely scn~;itive i~ 
responses. . /'O)!l 
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Surnrnary Clnd OvervI(:V\f 

• Dioxin-like PCBs are becoming of conccrn .- wc have 

developed an approach for clealin~J vlith them that VIC 

believe will satisfy the concerns of both environment:li 

groups and industry. 

• ORO scientists have reached the tentative conclusion 

that dioxin exposure may have been responsible for lhe 

decline of Lake Trout in Lake Ontario as (] result of the 

reproductive toxicity of dioxin. 
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5. DISPOSITION/PHAnMACOKINETICS. Focus: Adsorption ;tnd bioavailabitii:j :iflcr 

exposure; distribution in the body; metabolism ancl cxcrctioll; c.lc:vclopmcllt of 

physiologically based pharmacoklnetic model; pharrnacokirwtics In speci:ll 

populations. 

Author: James Olson; Dept. Pharmacology and Therapeutic:" SUNY, lJulf310, t~Y. 

EPA Project Officer: Jerry Blaocato, EMSL, Las Vegas, t'lV. 

G. EPIDEMIOLOGY/HUMAN DATA. Focus: Flccent studies evaluating cnrcilloCjcIlicity; 

literature review on non··cancer endpoints; human / <mlrllal c:omp,uisons. 

Author: Ch3rles Poolc, Epidemiology Resciuch Institull', Cambridgc, MI\. 

EPA Project Officer: David Bayliss, \lumar, 1-l2alth Assc';~;rneilt Group. 

7, MECHANISM (s) OF TOXIC ACTIOt'-lS. Focus: Receptor Interactions; trilll:, ref to the 

cell nucleus; DNA binding; impact on genetic activilY· 

Author: Jamcs Whitlock, ,Jr., Dept. of Pharmacology, S\z.lnford Uillv. School (.f r:cd. 

EPA Project Officer: William Farland, Director, Office of Ilc,1\lh aild Environl!,Clll,i1 

Assessment. 



DEVELOPMENT OF DOSE/RESPONSE MODEL 

·BASIC ApPROACHES: 

1.- EVALUATION OF H1PIlUC/\L DATA _ (Top- DOl.JN ApI'RO/\CII) 

2. THEORETI CA L CONS J D [RAT IONS 5;:,5 U) or-,; !f~ECHAN I S(I,5 0 F 
CBOTTOr<1-UP ApPROACH) 

. KEY SCIENTISTS WHO ARE DEVELOPING THE I~HJ HODEL: 

*DR. MICHAEL GALLO AND COLLEAGUES AT TilE ROBERT \'JOOD 
SCHOOL OF HEDICINE AND DENTISTRY kf RUTGERS 

*OR. GEORGE LUCIER AND COLLEAGUES AT NIEHS 

*OR. MEL ANDER~;ON AT CIIT 

:!:EPA SCIENTISTS' 
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