e O
PORTIONS OF DR. JOSEPH K. PRINCE’S CHAPTER DN “IMYUNOTOXICOLOGY g
CHEMICAL CARCINOGENESIS” FROM THE BOCK ENVIRONMENTAL TOXICOLOGY,

TH1S CHAPTER ESTABLISHES THE RELATIONSHIP BETWEEN A BREAKDOWN OF
THE BODY'S IMMUNE SYSTEMS AND VARIOUS DISEASES, ESPECIALLY SOFT

TISSUE CANCERS.,
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Health Effects of Dioxin

The evidence of deleterious health
consequences from the environmental
use of substances containing 2,3,7.8-tet-
rachlorodibenzo-p-dioxin (TCDD) has
appeared in a multitude of studies. Philip
H. Abelson’s editorial (/) on the dioxin
issue is based on a number of misleading
inaccuracies about this evidence.

First, the results of the accident at
Seveso, Italy, are not limited to mild
cases of chioracne, despite Abelson's
statement that “'No significant change
was observed in the incidence of sponta-
neous abortions, congenital malforma-
tions, or postnatal development.” The
Seveso data (2) show a sharp increase in
spontaneous abortions during the first
trimester of 1977, followed by a slow
decrease to 1976 levels and significant
increases in risk of malformations. For
example, there was a 100 percent in-
crease in the rate of spina bifida, a 71
percent increase in the rate of neural
tube defects. an elevenfold increase in
hypospadias, and a 110 percent increase
in polydactyly. A number of these mal-
formations are frequently observed in
animals exposed to TCDD. The Seveso
data are still being analyzed for postnatal
effects.

Secand, the Naticnal Institute of Oc-
cupational Safety and Health (3) and
recently the Environmental Protection
Agency (4) followed workers exposed to
TCDD in industrial accidents and found.
in sharp disagreement with scientists
who analyzed that data for industry, a
multiple increase in soft tissue carcino-
mas and lymphomas.

Third, the question is not whether

1202

M. O. Davhofl. in Ailas oﬂﬂﬁy?n Sequence
and Struciure {Nutional BiomeditalcReSearah)ss
Foundation, Washington., D.C.. 1978). vol. §,
suppl. 3: K. Lederis ¢t al.. Can. J. Biochem.
Celi, Binl, 61, 602 (1983): K. C. Robbias. H. N.
Antoniades. S. G. Bevare, N, W. Hunkapiller.
;51'9812' Aaronson, Nature (London) 305, 60S
3.

21. The peplide corresponding to the X1-amino-acid
sequence was synthesized by the solid-phase
method. The purity of the synthetic peptide was
established by HPLC and paper electrophoresis,
and its amino acid composition was identical to
the proposed sequence [R. B, Merrifield. J. Am.
Chem. Soc. 85, 2149 (1963); D. Yamashiro and
C. H. Li. ikid. 100. 5174 (1978). C, H. Li. D.
Yamashiro, K. Ramasharma. M. R. Sairam.
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TCDD has to be ingested before it is
toxic (obviously it has to make effective
contact) but whether there is an effect
from the presence of elevated environ-
mental levels of TCDD. especially as a
result of herbicide spraying (5). There is
ample evidence that the latter is the case.
Multiple studies by Swedish investiga-
tors, notably, Axelson and Sundell (6}
and Hardell and Erikson and their col-
leagues (7) show an increase in soft tis-
sue carcinomas in railway and forestry
workers exposed to environmental
TCDD. Observations from Vietnam (8)
have reaffirmed increased liver cancer
among populations exposed to Agent Or-
ange during the Vietnam War (8). Spon-
taneous abortions, stillbirths, and mal-
formations are still reported in these
areas (9.

Fourth, it is misleading to stress the
great variability of the median lethal
dose (LDsp) when commenting on the
value of animal experiments. [t would be
more accurate to point to the uniformly
low effective doses for producing carcin-
ogenic and teratogenic effects (10).

THEODOR D. STERLING
Faculty of Interdisciplinary Studies,
Department of Computer Science,
Simon Fraser University, Burnaby,
British Columbia, Canada V5A 156
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Pro and con evidence and differing
points of view on questions concerning
the toxicity of dioxin are cited in a large
number of articles and books. Three
publications that contain a total of hun-
dreds of references are

1} Further Review of the Saferv-for
Use in the UK. of the Herbicide 2,4,5-T
from the Advisory Committee on Pesti-
cides, London, December 1980;

2) Agent Orange Dioxin—The Health
Effects of “Agent Orange’ and Poly-
chlorinated Dioxin Contaminants, a
technical report prepared by the Council
on Scientific Affairs of the Advisory Pan-
el on Toxic Substances of the American
Medical Association, Chicago. Illinois,
October 1981; and

3) Human and Environmental Risks
of Chlorinated Dioxins and Related
Compounds, edited by Richard E. Tuck-
er, Alvin L. Young, and Allan P. Gray
(Plenum Press, New York, 1983).

As Sterling points out, a number of
investigators have taken the position that
TCDD has been a causative agent of soft
tissue sarcomas. However, 1o other ex-
perts, the evidence is not compelling.

The Agent Orange report includes the
following statement (p. 28): **While
2,4,5,-T and 2,4-D pesticides (phenoxy
herbicides in Agent Orange) have been
used in agriculture, forest management,
and residential landscaping for over 30
years, there is still no conclusive evi-
dence that they and/or TCDD (2 contam-
inant of Agent Orange) are mutagenic,
carcinogenic. Or teratogenic in man, nor
that they have caused reproductive diffi-
culties in the human.™

—PHILIP H. ABELSON
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 NEWS/INFORMATION

FROM SOUTH DAKOTA CONGRESSMAN TOM DASCHLE ..1233351225:

. DOW AND DIOXIN: A STUDY
~ . Statement by Congressman Daschle
June 2, 1983

Paul Oreffice, president of Dow Chemical, xécently told a national television
' audience: "There is absolutely no evidence of dioxin doing any damage to humans
H except for something called phloracge.“

The study I am releasing, a study of which Dow was clearly aware, indicates
Mr, Oreffice has either deliberately misled the public or is totally ignorant of
studies possessed by his company.

This study, conducted by Dr. Milford Ward of the Department of Immunology,
Royal Hallanshire Hospital, Sheffieid, England, documents a long-term immune system
breakdown in humans exposed to dioxin some ten years prior to their examination.

The study corroborates several similar studies on animals and humans.

ey A o g ks e mkh s o . o i e o % <4

Only yesterday, Dow invited journalists from across the country te its

Midland, Michigan, headquarters to hear about new studies and receive the company

approved line on the safety of dioxin. It is my understanding that these joumnalis:

were told that Dow plans to spend more than $3 million to study dioxin damage in
the Midland area.

I cannot help but wonder whether Dow told them of this study by Dr. Ward, or,
if Dow explained the damage this study &oes to the company's repeated claims about

.- dioxin. .

It {s not surﬁzising Dow has maintained silence about this study despite its
obvious significance to the Agent Orange issue. Nor is it surprising the author
of this study has described it as "confidential,” and "never published in the

scientific press.”

These things have happened, and they are but the tip of the iceber§ of

" efforts to suppress the facts and mislead the public about dioxin.

Yet just this tip of the iceberq, in the form of Dr. Ward's study, casts the
gravest doubt on the claims of Dow and the United States government concerning

Agent Orange and its deadly contaminant, dioxin. assOTO. ..

Accompanying Congressman Daschle in today's News Conference is Dr. Jaseph K. Prince,
a respected immunotoxicologist who is a Research Associate with the University of
Illinois Medical Center and a Toxicologist with the Environmental Protecticn Agency
in Chicago (Region V).

.-



Statement by Congressman Daschle -- Page 2 .

Confirmation of long-term immune system ollapse as a result of dioxin exposure
would revolutionize our thinking about this entire issue, ‘It would explain the
wide-ranging maladies reported for years by veterans exposed to Agent Orange. It
would open Dow and the government to both military and civilia; claims for iegil'
and legislative remedy on a potentially massive scale.

And the Ward study raises a host of important questions for follow-up ~-
questions like: :
e Why was the study kept confidential, thus preventing independent

evaluation by the scientific community?

e What is the health status of the exposed victims today?

e Were follow-up studies made?

e If they were not, why not?

e If they were, what did they show and why have they remained secret?

e And finally, does Dow havé further studies relating to dioxin which it

is withholding?

And there are questions for tﬁe Envixonmeﬂtal’?rotection Agency and other
government agencies as well:

' e How did E.P.A. obtain this study and why has so little been said about it
e Was the Ward study shown to the Veterans Administration, to the Departmen
of Defense, or to others concerned with the Agent Orange matter?
e If not, why not?
e And if the V.A. was shown the study, why haven't tests for immune s;stem
breakdown been included in the free health exams given thousands of Vietnam vets
e Similarly, why hasn't the V.A. awarded a single research proposal to
study the effect of dioxin on the immune system?
® Leaving the Agent Orange matter entirely aside, was proper account of the

Ward findings taken in considering ecivilian use of dioxin contaminated Aefoliant

use which continues to this day?

These are but a few of the questions raised by Dr. Ward's study. That these
questions remain unanswered fully 20 years after the spraying of Agent Orange in Vietn
and five years after the Ward study was completed stands as aﬁ indictment of all
involved in this matter.

I release this study, and continue my investigation into other ﬁaterials which
may have been suppressed, in the hope Congress and our government will at long last

take the actions required to compensate those affected by dioxin and protect those

as yet unaffected. It is surely the very least we can do.



Pace A:l LETTER FROM DR. A. MILFORD WARD

THIS LETTER CONFIRMS THAT¢HIS STUDY -- “WRITTEN FOR AN
INDUSTRIAL COMPANY” -~ WAS CONFIDENTIAL AND NEVER PUB-
LISHED IN THE SCIENTIFIC PRESS.

Pages A:2-4 PORTION OF TRANSCRIPT FROM E.P.A, CANCELLATIGHN
. HEARINGS ON 2,4,5,-T AND SILVEX (NOV. 14, 1930)
Tris rkAnscnlpT CONFIRMS THAT. DOW WAS AYARE OF THE \'ARD STUDY.

Paces A:5-13 [MMUNE STUDY BY DR. A. MILFCRD WARD
TH1IS STUDY REVEALS THE PRESENCE OF LONG-TERM IMMUNE BREAKDOWNS
IN: ADULT MALES EXPOSED TO DIOXIN,
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A-1  LETTER FROM DR. A. MILFORD WARD

TH1S LETTER CONFIRMS THAT HIS STUDY =- “WRITTEN FOR AN
INDUSTRIAL COMPANY” -- WAS CONFIDENTIAL AND NEVER PUB-

LISHED IN THE SCIENTIFIC PRESS,

CcH 87

Tel: Shelfield {0742) 26484

Telax. 54248 unrel. G.

R

Sugiraregional Protein Reference Unit

E=t. 2837
Department of Immunclogy,

Royal Hallamshire Hospital,

Owecior; Dr. A. Milford Wind Sheffield, S10 2JF

AMW/JA 6 April 1983

| e U5 A ]
=i ]

Dear &F €T

Thank you for your letter of the 28th March regarding my paper on )
"Investigation of the Immune capability of Workers previcusly exposed to

2, 3, 7. 8 TcoD". :

I would be most interested to know how this paper came into your possession,
It was written for an industrial company in 1978 and was never published in
the scientific press. As such it was a confidential document and was not
written in a format for wider distributien.

Whilst this work was done some years ago, Yy interest in the subject is stil
current and I would be interested to hear your comments and experience,

May I also ask your interest or involvement in the problem area. I note
reference to Agent Orange in your letter head and I can only assume that
it is in this connection that youxr interest lies.

With best regards

Yours sincerely

4 -

A MILFORD WARD



A-2  PORTION OF TRANSCRIPT FROM E.P.A, CANCELLATION

"HEARINGS ON 2,4,5-T AND SILVEX (NOV. 14, 1980),

THIS TRANSCRIPT CONFIRMS THAT DR. WARD’S STUDY WAS DONE
For Dow.

21

22

24
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to push it any higher than that,

o S0, vou really don't know at what stage in the

L ]
chemical process the explesion occurred in the Coalite

incident, do vou?

A Perhaps I could put it differently. What I
don't know is that Derbyshire and Améterdam had the same
amnounts of WCDD formed:‘of course, I don't, I agree.

CYM. BOZOr: T think we can take a brealk right

now. ]

JUDGH: rincd: Let's come back at five minutes
of 4:00,

(“hereupon, a short recess was taken.)

JUDGE PINCY: Back on the record,

*IR. DBOZOF: I'd like to hand you a cross-

”~

examination exhibit. This document is entitled "Investi-
—
gation nf the Tmmune Capability of ‘lorkers Previously
—
Lxnosed to 2,3,7,8=Ta2trachllorodibenzo-para—~-dionin, “CDD,

——

Hhe Nr., AL Milford vard,

P -t o - 4
This Jdocurent says(ﬁtrictly Confidentiald but

rthat is not Dow's stam of confidentiality, it is not

KR TR - SE e

DR T

ti:e naticnts invelved have been Llotted out. '
JUDGI PINCH: Let's marll this 1488.

{tihereupon, the document was marky
Cross~Examinration Ixihibit o,
1488 for identification.)
NEAL R. GROSS
COURT RIPORTERS AND TRANSCRIDIRS
1330 YIRMONT AVENUE, RW
{202) 234.443) WASHINGTON, D.C, 20005

7/
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1 nv MR, Bozor:
’ 2 B \Aze-ron at all familiar with this study?
3 A Yes, I am,
. - .
- 4 n Are you freec to -- well, let's turn to the
5 first pace.
6 A ihe fact that I've gotten te do, in effect, or
7 have thiz vork done again, doesn't in any way inkibit me
8 from swweaking 2bout it, no.
9 n llow, on tiie first page, therc ic an indication
10 that the immune capability of three groung of adult
1 nales was oxaminert, is that correct? .
12 A Yoo, .
— =2
» 13 3 And one grou» wvas exposed to toxic levels of k
(\ 14 0N more than ten vears previously, siaowing clinical i
! f
T = PN agem o haas s Y AR N AN TR = - '
N? 15 evidence of toxicity in the form of chloracne? &
/g}o r i
C\y $ A That's Croup(c. ,'
@\? 7 ) That's Croup C, and I might say that this Group
& 18 C was not inked in Dhy LPA.
19 Dov i1 enhis mannor.
20 Do you ayree that that is Grouwp C, {rom your
21 “nowledga?
22 D Yes, that's Group C, and tile others are Group
M e’ . :
2 o == paumnar 2 is Gromp 3 and 3 is Group A.
(l 24 ) And firoup ¢ is the group e:posed to TUDD, vut
25 nnt aheting cvidence of Jdermatological toxizit?

NEAL R. GROSS
COURT RIPORTIRS AND TRANSCRINIRS
1330 VIAMONHT AVINUL NW
1207) 7)4-431 WASHINGTON, D C. 10003
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controls?
—_————
A Lat's right, who vere an:arentlv said to e

1 WASHINGTON, D, 20003

17222

A that meant no chloracne. 1t meant thaé they -
vere round auout :;hc- place and could conceivably have
come in contact with TCDD or not, -nobody linew; they were
an intermedinte group.

n -Aand the tiaird group, Group A, wers the unexnosed

crrtain not to have come into contact with it,
) linv, tae only numbering on this page is the
number in the rignt-iand corner of these payes, and I

tain: it's pace 840704 that I would like to drav your
ar 7

attention to.

34

T've got that. Thcra's a lot of underlining onl

1at paac,

A,

0 “naln, we received the ﬁocuncnt in this form,

the secondd -mranr‘-nh '-‘t'l”"‘ t!mt "Tast

.f rom Do, ov,

e g id AT

cases witn reduced levels of Immunoglolbin D and Im

- o

e I S o T

lov, this suqaests that there was sone immuno-

supnuression of tlm-’;:ouv that was cxposed to TCDD and
.-——-"_-_-_7 . - v
cliibited chiloracne, dmesn't it?

NEAL R. GROSS
COURT RIPOATERS AND TRANSCRIBERS
1330 VIRMONT AVENUE, NW




A-5  IMMUNE STUDY BY DR. A. MILFORD WARD .

THIS STUDY REVEALS THE PRESENCE OF LONG-TERM IMMUNE

BREAKDOWNS IN ADULT MALES EXPOSED TO DIOXIN,

o Do NgT \_c'ch_.u;.prre: G

@3 .

P
l....;r-
\ \

/

+1
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onraanLN

INVESTIGATION Oz THE IMNUNE CAPABILITYZ-OF WORKERS

para - DIOXIN

(TCDbD) .

PREVIOUSLY EXPOSED TO 2,3,7,8, TETRACHLORODIBENZO - -

Dr.A.MILTORD WARD

_ SUPRAREGIONAL SPECIFIC PROTEIN

REFERENCE UNIT and DEPART}E\"
of IMMUNOLOGY,

BALLAMSHIRE HOSPITAL, SHETYTITLD.
UK.



. i-wem w2 AEDR was initla(¥l/as a result of the

Teported iné;deace of secondary immune ‘@efects in the Sevesa
——— saunl

population and in view of the available experimental evidenc

Studies in experimental animals, both rodent ang primat,

have shown that thymic atrophy and lyaphorenia are consistent
- e —— |

e

" and sensitive indicators of TCDD expdsure or toxicitv

-t

& e txwney

" {Vos 1978) .~ Preliminary studies in man have, howevex, failed

to‘document a stmilar abno;mality. The stﬁdies conducted on
children exposed at Seveso (rara.1977} have shown no differenc
in serum irmunoglobulins, complement, ox lymphocyée function
between exposed and nonexposed contzol children.

The present study sets out to examine the in vitro immune
capability of three g:oéps-of adult males : '
i) exposed to toxic levels of TCDD more than lo'yea:s

previously.and showing clinical evidence of toxicity

in the form of chleracne [ ":‘;-‘-4"*"“;5' c J

i11) exposed to TCDD but not showing evidence of dermatolocic
. k]

[lpents Z 0

toxicity. ¢ < e
i1ii) unexposed coatrols. :_4"-“"““ & ..
seictlv Confidential
ES‘L‘ 1C ;3, il i3l
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RESULTS

‘

Strictly-Confidential

Ix=unoglehylins.

c

. -
IgGt There vas no significant diffarence Jbetween the f
thrae groups or between the test groups and the _ ;c.

daboratory refexrence range After dus age correctien.

T

Ight* Theze vas no significant diffsrence between the
three groups or batwaen the test groupd and thae
lakozatory tafe.:enca rarga after dua aga corraztion.
2% of the pcpul;ti.on ara deficient in seru= IgA and
thisg propc'art.lon wvas raflectad {n eaach of tha t':s\:

gToUpS. |

Igis There wvas no significant dif{erenca batwesn tast
gzoups A aad 3 and the laboratory referance rangs.
Taszt group © :haveé. a por=al nedian valua for IgM~
and an observed rangas waich was Lnd.‘.s_:ing?.t:hnhlc

from the other groups but theze vas a sisnificans

. Ay
( p€0.05) {incressa in t:e proporticn of szses which
e e

gave IgH values below the 5tk cantila Zor tha
——— e ——
laboratory refesance Iangs.

P

* Igos The distribution of this :.=mm:;qlobulln in the

norzal population is trinodal with 10% having
_ anfatectable sarun lavels. |
Thers wvas no sisrilicant differance in thics subses
: ©f the populatica for the threa test qrnup:.. )
23.61 of Group 2 and 21\ of Gzoup C had values of

IgD belcv the 5th centile, Thls represented a ]

slgnificant difZeranca itz tha laiboratorv seference
—Z_

Populacion (p<0.005 ut there vas no signiZicare

iilezance between test §roups 3 and C.

Locgbf the normal populatioﬁgﬂave very high scrum
levels of IgE and these represent the poel of atopic
individuals., There was no signifiﬁant dlifference
between the three groups and between the test groups
-and the laboratoxy reference range both with respect
to median values and to the proportiocn of atopic

indivigduals. i
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Tuawnoqglobuldyg~—- -

haal L T TG ]

n median
YyG kT " 10.0
38 . 10.2°
198~ 31 1.9
56 .
/1 ] 2.0
38 1.5
3/1" 56 0.8
] as 0.7
~e,
o

Strictly Confidentia_l_

." -

o

g}
observed' ranga No{%) below 5th centile of
reforence ranga.
. T
6.5 had 1‘.0 - o ‘—). o
6.5 - 15.8 . : 0 {-)
. '}
5.6 - 13,1 - . 1 (2.6) N.S.
[} ) ’
} ‘ .
0.4 = 4.1 . 0.8
0.4 - 4.8 o 1 (2.6)  N.s.
0,4 -~ 1.4 ‘ L o )
0,2 ~2,4 : 2 (3.6)
0.2 - 1.4 B . 7018.4)  pko.0s
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Igh A 20
IU/m) 1] 52
k1]

I9R A N
IY/ml B 5
[ k1]

* Cases In which sorum Jg0 not, deteotsd are excluded.

) lliodhn.

1.3
1€.0
1).0.

40
L1
7

obsarved rango®

<3 - 980
<5 - 31000
<S =, »1000

H

NolS)balow Sthi cantile* No(t) mot datoctod

- 1o . Ay -
13 (21.6) . 4 01.2
8 {21.0) 4 (10.5)
. per0.008 . . W8

) Na(l)below the 10th
cantlla of rofarance

Ro{t)abova 30th

ranga, range,
.4 (12.9) R 1.7
6 (10.9) 8 (14.3)
1 (7.9) o .2 (8.3)

.

Strictly Confidentja) .- =~

cantile of :ofanjnn: .

v
- —— e
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* . 'h rrm ¢ . ) - -
.Lvmohoevtes, 1vmo{ izyte -subpooulations andf?hitOQEH transformatic

[y

There was no significant difference b;tweén the three grouns
or between the test groups and the laboratory reference range Z£o:
total.lymphocyte count, T-cells, or B-cells. )
Tthere was, however, an-increased prbportion gf cases in test
qréup C (p<0.10) in whom the lymphocyte transformation in rescons
to phytohaemaggl;:;;¥;as reduced. T

T ——

o e’



Table 1)

fynnhacytes and n vitra mitogen transformation

Total Lywphocytes

x 1021

4:2 cells

2 109/1'

B - cells
x 10° 11

Ph:? trana formation

depressed

29
56
s

29
56

a8

29

‘56

aa-

2/29 6.6%
2/56 3.5%
5/38 13.0%

10th centile

median

2.3
2.2
2.5

1.3
1.4
1.5

0.4

0.3
0.4
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4.3 e
3.6
4.0

2.7
2.1

2.5

0.9
0.6
0.9

-

S0th centile’
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‘CONCLUSIONS

2.!:. ¢xoup A 1s iandistinguishabla .‘..xozi the porzal population
wizh zaspect to gerun irxmunoglobulins ISG, IgA, IgH, 29D and
Igt, and with respect to periphersl bleod lmhocytu' and their
Bigsogen transforzmation. .

L3 -
- -

Test .gToup C chows a significant iacrease in the oroportion of
[ S

——

cagax with reducad levelz of IgD a=d Ig4._ This gzoup zhows an
L =k 71

—_—
inc-eaged proportica of cases vith depressed PEA reactivity.
- - o —

Test group B falls fntermedilats batveen gzoups A and € with
increased propoztion of casas with IgD levels only, IGH lavels
and PEA fesctiviiy being zor=al.

IgM ia the antibody class agsociated with tha initiacion of the

Sauns rosponss and with i=mu=e resoonsae €2 vizal and pmié:ulata

- ﬁ\——
antigen. IgD is thouchs to be associatad with the transfer of

S.==.|.;u capabilisy fzca the T-call to tha B~call and with skors
- ——

teram ir—unological =enoly.
e —"-r_

‘These rasults would saex to suggest that Teat qroup C is

Tecali

relativaly deficient in prinary firuune capability and in

PR
= 8 cell co-opezztion. The reduced PHA transformation response

e e e e
in thig grocy is likely to he tha result of virzl inducad T-call

depressaica as a sacondaty featura of the reduced humoral izmune
capability racher than a pricary Tcell deafacs,

This would furthar suggest that toxic exposurs to TCID induces

lasting afZsct on B-call mexdry and L::nzn capability, thae

intarcadiate posizion of text gIoup B baing consistant with

)i Pravicus axposura to0 awod oUC 4t nontoxic lavels..

/ . . N »
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Alad

Cemparison of thiz data vith the.published literatuza on TCOD
expesure in man ia difficelt in that comparative data has not yet
baea puhus!-ud. The studies by Vos et alia are confined o ex-
perisantal anizgig whilat tha studies on the Seveso incident
zegorted by Fara ere confined to children without exploration of .
tha T cell ~ B cell co—oparation axis and the possibla cnvolva:.eng‘

an)aun

©2 tha cytotrophic amtihody, IgD.

. "

Superficially this data would saexm to :on.'.U.ct with the f£indings

from Seveso, but this may sicply bHe on the method of spproach to

the problen. Tha pc'usibm:y that thig app;:cnn di2%ezance iz more
fundasantal znd assoclated \d.th dagzae of exposuze in an adult rather
than ;uodu:'.'.tc population’ must 2130 be cornsidered.

The concept that TCDD exposure can induce & lasting effect on 8 cell
mamory and irmzse capabllity could ba testad by exanination of the

. work attendsccy Tacords of subjects of this study. Whilst thecs may

bs po overt 4::::-::. in major infective illnasses aongst Group C,
it would ba iztsresting to know vhathar tha individuala ralatively
daficient in Ig¥ and IgD or showing altersd lvsphacyta subpopulatians
dasonstzated an i-comased t.:cqun.q( of ginor inflaz=atory dizozders.
The axposed and coneenisated groups &ra s=2ll, and the xignificance o
these 2indirgs would be ixproved 1f thase g:.-o.wl could be incoeased.
It vould ba an ad-intage to study furiher cases raferzble to these
two groups 1i they could be obtainad, saven If it pasns dreving them
f£zoa an altarzztive Inluscczial Sarvics.
Falling this L& would be faterasting to atudy vorkers exposed to
o costaz=inated by chenicala related to -;c’su. particulasly L£ hat
conza=ination was azsoclatsd with tha davelopoent of chloracrne as
a toxic manifsstarion. . . e
ot At fideniial
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related 10 diseawe states, This anthor feels that a saleus of
inkormation Jas been developed by immanological inves-
tigatues to indicate thal the immune sysiem orgmuns il
Tiasue [thymue, spleen, binte marrow:, lymphocstes, mono-
cyles) may provide 3 fernle soil kor such investnzations
that attenn o provice carly detection of copatty far chmnic
diseare by envimnmenal themicals,

+ hamune deficiency or midnlation of the immunc repone
has been binown for many vears, Jrradiation, malnuintion.,
thymectomy and cortain amicancer drues currewtly in use
are proven 1o rause a change in the immane waem.
Although the imawune system is complex and nut compleeely
underond sudlicivnt infornsation is available o indicate
that sarious clenwents in the immune syem appear quete
semyitive (0 chrmicals.

1t is well establishicdl that artive colls are the mont sensi-
live 10 chemirals. A pood deal of infurmanun has been
developedd v the use of anticancer agenes and their capa-
bility to induce secondary amdl tortiary canven in patients
undergning antitancer Ircatvent. Some of the chages
ausociated with sach treaiment at the ceitular level are alw
seent i pdtvr il 19 vt anl ol coure matses the quesiinn of
wlhether iy setiviy ean Ine st work dining exypeosae to
eavironmuental clemiculs? ‘This ambor leels that there are
some relatinnships that make the neat decadk in immuno-
wxienlogical researvh prsubly the most excinng s prtens
tially the aost porta,

Inenduciion

that *4 lane nuslwer of <o
enviionment.” "This staement belped to propwel an aliesly
getic aativnal desere e werk et canues 2al cueey Shbongh
there are many dillereiit opimont 3 o the 3wl numieen of
canter cases conutthngied by e & nrs enw mental lactnis. 1t
hed bnen genctalle sgreal apon, among hismalicably ooented
rowrarch aonbings, that envitanmental cat vezeness s g real
entityd toan ellort sk 2 e o g a L venlian prae

Chapter 5

IMMUNOTOXICOLOGY AND
CHEMICAL CARCINOGENESIS

Jovern K. Prixcz

ABSTRACT

he inftucace of environmental cheniicals on mamma-

lian sysiems has been given much aticntion aver the

last several years. Bioawaayvs of 2 chronie duratinn as well
as short-term genetic 333v3 huse been developed with an
eve toward the early socoumtion of the occurres
betion in somce 1arzet arman. Phyvsinlagival 2l how
changes are tanzewed Lur ansly sis ond snrverilamee oo
to develop a srevn tha will uignal the prresmdizy ol ihe
ovcurrence of chn
Alihough the liver ane Lisloey have bis o aust i mvively
investigaied, other syarins hace been nved in thas el
estahlish an early warmng svatemy. The maurny of e
studivs carried vul have ni tahen inte occannt the peaabil-
ity that the immune ssstem azav Lo the ndeal vehade Inr
such bioswavs. For whatever reavony, mnvasirators uve
undenatimiated the importance of the immune sssent as

+ Vet maskon i homrem b Bl o
e guitra bu I 4 A edraems W LMD

Fhm P iba INID. 6 be? & Dnanrbogs mal [ vl o srts n o vd 0 | mtaenonots od (12 10y
1emwter ard Mt al o ond 22l

Ther ou buw aler medun Wo s hmmbilgr vhe vetn dubptoad abromel o - e A w
Mes b bt el | et 2 s
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Immunchignrdigr and Chemual Canimograca

gr-;un. e envitenmental chemicals thal prewent a tareineszends
risk 1o humany, are an ideal 1araet tor

In ardat 10 c<tablish wnne measite sl visk, alicnve lossnligy
hat hud I ane 1he xarous available tools epademinien. satisticad
extrapolations nf phanmaclogical tine respeusae stabies, the m
tipte speecie end target organ binaways, mier g
studics, and chermical siructus e relationshipgn. 3=* “These touls,
cautiinnily, have served us very well. Hloweser, e fact 1that human
daia is Tucking in a majurity of the cases has been 3 swree ot
consterualion,

Recent developments in the aova ol immunalogy have peovided
2 nucleus of data and of concepis 1hat nuay helpr resolve somie ot
these prublems avwciated with exteapalatians o fomans, Althouzi
immune mechanisms ainl e svviem has not bevar el
Tutely, rescarch dana has been developed that shosss that immune
svstem cells fsmall tunphocytes. 1 anud B cells, wadopnagesy sud
producis such as lvinphekines plav a sery nnporlant pie
body’s immmac pracian do posdde padmodegs e msceetng?
infection, gralt rejection, and tumoeur prodicchon,

The fact thar thewe cells are readily aceeable and are inman
tissue present in extensive amounis in periplicral Ul sl e
putential foe rapisd profiteration makes them an ideal vebuele b
the sty of potential nxi ’

e
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tramune Cell Anahwcr

i ary 1 Ban gher Twerny macll fasv estigatend Lt ok sanees alivetiee,
s (he human Smmune wetem. Vos™ 3 well as Milkweih aml
Laososr,* Bave fooumdd evndenae 1o supspoinds this s a1t v vy

conmenial dhemuals can pasatucd muehiic st o the zevaties ot

adent eelln Aubbely tdistal sesstane oell b
alaiy sbuee e
o

M i
atexl resntange, as wefl oy el b
Jumenal nvistapee by bacterial
hen e
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Immune Deliciency and Malignaney

One of the mest significant advances in cancer information is
the findling that immunodeficient “ates are aswociated with an
increavd incidence of maiignaucy, Kersey® hus shown that patiems
wha have naturally occureimz states of immunadeficiency such as
Wiskon-Allrich disease, Atavia telangicclusia, or agumimuglubu-
linemia have an unusually high incidence of malignant diswase.

Numerous experimental binassays are cited in his review. show-
ing that immune suppression facilitates transplants of malignant
cells, increases a normally Iow incidence of viral or chemically
induced cancers and accelerates grr-vih of metastases.

Immunosuppressive therapy has been used for some tweaty
odd yrars and has had a signilicant impact in producing secondary
and Icrtiary cancers in patients who were under such treatmenl
Penn® has been mainining a lwmour registry of patients who
were on immunosuppressive therapy and classified them into five
groups with the lollowing tesults,

Patients with Tranmplanted Conckrs

Sixty-ane patients whe had rewived organ transplants from
donars who were neoplastic or within several months subsepuent 1o
donativn developed evidence of nulignancy showed diut twenty-one
patients or 31 percent hud evidence of transmitied cancens. Cessa-
tion of immunosuppressive therapy and removal of the grait re-
sulted in the complete disappearunce of the diseminated neoplasms.

Transplant Patients uith De-nove Malignancies

It a lang-term follew up of the Universuty of Colvrada serics of
renal humogralis, 32 of 64 paticnis developed cancer. an ind-

" Emianonarninl fotmidegy

N Transplant Pafients Trrated with Immunasuppressives
(Awtiinflammatory therapy)

Tata has been colleeted that indicates that of seventy paticnds
|f|;|u|m;||nr§' lhrl’:lp'\'. wventy-two Qn-
cems developod during Ireatiment with mriun‘s apEenls.

N Nn Xa
Deore Cuses Therapy Cares  Cencer Tipe  Cuses
Paowriasis 24 Methoiresate 21 Lymphoma ]
Aminopierin 1 ]
Miher " 3
16
Renal Uiscawe 13 Arathioprine 7 Nkin ]
Cytlophosphamide 7 Lymphoma 2
Other 10 Mise, (]
Rhcumaloil 1 Cyclophosphamide 8  Lymphoma H
Anhritis Cther 8 Leukcmiia 3
’ Lymphoma 2
Misc. 4
Syuemic Lo 7 Cyclophosphamide 3 Kaponi's
Ervilwmatinus Amthroptine 6§ Sarcoma 1
Chher ]
Qiher 16 Agents Used 1l Cancen 16
Inflamatory (a3 abme, alone or {Lymphomav. Leo-
Discases ’ &1 combine) Lemiaa Hodighin,
and cancer of shin.
blackker. culun,
. bronchus.)
AT tem et T8 s e cae ) B

Neoplastic Dscaset Patients Without Tramsplanis

T nentaasplant paticnis sl nenpiasms reoes ing immuiios
suppressive cancer therapy, Pean™ ansl ooyt shumeed 1hat we-
and and even third tnnours have arisen durig teeatiwent with
thematlicrapentics. O 14 paients wab nimonns treansd with
eittur Melphalan, eyt hephosplianide, busuitan, Bawicaploputine,

Immunotuarcoligy and Chemucat Carmogenenr L3

denea 0f 5.7 pereent. The Denver Transplant Tumor Regisiry ha
data on ¥ - rewes cancers that have sccurred in 154 por ntswhe
have received kitboys. The average ace of the paticats were thiny
nine years old {range cizhi 1o seveniv years] and The nvoplasm
occurred fram onc monih to one hundred fifay fonr monihs {1 &
154) alter the transplant (average 32 manthn), Abier the Irans
plants, the {ollowing immunosupprewive procedures were ez
Predniwone. Asthiaprine, anti-lvmphocyie glohulin (A LG Ach
nomycin. ¢ytlophosphamide. Radiation, splencciamy, thy misons
and thoracic duat fistula precedures were alo in use In canjuac
tion with ALG Ireaiment, b-mercapiopurine. methmrexate. aa.
araserine were alw uved.

The paticents receiving irradiation, splencetemy, thymectoms:
or thoracic duct drainage treatment accountmd for 217 de o
cancers, while the paticnts on pharmacologic thevapy accountud
for the remaining 164 cancers. The develapment ol malignancy
could nat he related to the use al auy oue agent. but apprarcd to be
n elfect of the general immunosuppression. A significani finding
was that the incidence rate of solid Ivmpiiomas among the vrgan
transplant paticais was dispraportionally hicher than the generai
population. One variety, Reticulum Cell Sarcoma, was caleulatest
10 be 330 times more ¢ The lymph
slightly younger than the othee cancer patients i
years oldy, and the tumours appuared carlier thaw the nthee cancer
patients (twenty-three versus thiriyv-live menthisy. 1 lic solid Iym-
phomas cccurred in ninety-live patients with the following break-
down:

palicnts were

Reticulum cell arcomas . . e eeie it aeiaae BR
(One patient also had 3 Kaposi's sarcoma.)
Kapesissarcoma .. ... ... e eeieenenaas .

Lympbhoma... ., b esesenas
(Including ! plasma cell lymphoma).
Lymphosarcoma.  ........
Lymphoreticular malignancy. . . .
Huwdigbine Disease .. ...,
Histiocytic Reticulosis (). .

Jmmumediawoligss amid Chemned Canie

chlornapliasine, dhilorambual, thintepd, methe
time, slene or in con v
Yariom leudentias ae inontel bar crghitv-twernd the
thiny-five lymphonmzs, teeniy bladder carcmnmas, two ¢avn «
camner of the corvin, aned one Jintchine diwase igvmodl. 15
remainder uf the (2w were sarrons a
malignancy and tosalld lilivfive.
Acule lcukemia occurral in thirty-nine cases where the patent
originally had mulliple myeloma. Twente-sven slid lymphen,
developed in cases whete the patients ongimal neoplasm wy
chrunic granulacytic lTeukemia. Thew: unusmal ieonrrences neanl
tendd to divpel any cdeas that these cancers were transiting lovme o
the existing malignancy. Thus, one €29 31 sy estrapolate th
data and identily 3 sigmilicant assocsation beiween the develuy
mont of malignancy of lymipherd elements and the wse of cheny
cals that have the capaludity of suppressing elemeats in th
immunc/hiost defense system, (Chlornapliazine ic the ope agen
capuble of directly causing cancer in man vince it metahalizes t
betanaphthylamine. tr hay causcl blaciler cancer n auiline dy
workers.) ’

(K] 13 new inale vrana ey o

migellatious ferms

Leutemias and Chemical Immune Modulation

Of the four major types af cvialogical leukemia, inyelaid au
lymphatic constitute the greatea pereentage. Maelond cases prea
oul at about NI percent of all fedemias a age e w e e
declines therealier. The hamphane type has the tighest presa
lence in children pealing a1 abunt ¥ percent amnd then dexhine
1l age thirty 10 forty 11 then rises 1014 peecent peans betwaen ags
cightv to ninciy. On the way up 10 1t peak, the anphatic v
passes myeloid 1vpe lenhenna an aben? seveniv wears ol age ¥

An cpidemivlegical strby of salveur exposrre and leabesia wa
conducted among ribber workers by MeMichact ot al.* indicaten:
thal an asseciation betwevin leakenvia aud jisbs st
wlvenis existond Prien o 1his nanes Ressdee and 1l
aswell as Vighany and Sarta™ hadd prvpadal oy
thonght 1hat the current evidene supgun
butamine, and chilmamphenicnl as g
they had found Jatle epl anlnsral evidenee o s
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penture. MeMichaed ot al.* had analyred wane 1144 ¢o-warkers
{male ruliber workers) who were wor kg duriag the years 1504 10
1972, but had an rmployment duration of tweniy-five years. They
were fallowed for uine years with a 1 peecent low, Matched con-
trols wcre aka analvied, with standard maortality ratios and pro-
portional mortality ratios caleutated. OF the varivus relationships
that wrreaalyeod 1 avex iation of death from Temphatic leukemia «
with a history af having worked in sulvenl expuenore cuvirnnment
atoawd el It i of interest than the ivmphatic leokemia stands out
asaswrciated with anlvent expenure joln, This Teukemia tends tn be
the mivcloblusic or the wem cell tvpe. McMichael had indicated
that the Tenbemugzenic effects muy have been the resalt of concom-
itant exposnre to other sulvents that were uwsed in the rubber

industry.
1lowever, Infante o a1 studied a3 population of workers who

were occupationally exposed to only bensene during 194010 1944
and wha were Inllowed uniil 1973. Comparisons with 1wo cuntrol
groups show 2 ~iguifitant excess of abseeved leukemia (p lessiban
naezy, A five foltl excessrisk ol @1l lenkemias andla 1en fold excens
tisk-of death Irom mycloitt and monacytic leuhemias combined
were demomtrated in the comparisen beiween populations. The
environments of those workers were analyzed. and rocords have
stumen that the Beagne Tevvls were generatly lower than the
recumameniled limits 3t the lime they were measured.

The observations are in agreement with Viglizwi and. Saia.®
a speetilic typee of lenkemia s avutiatial with thie expo-
~ ar monocy i Teuhenia has
the exprasurg and eondirms
marrow pajsm.y

wher
sure  henzene, The myclog
been shawn to carrelate very well w
the suspicion that bensene s a powerful In
Golibtein® hus writlen an excellent review ol the taxic hemapoeitic
elfects af bennne exposure, These efleas, alibough sumee hat
complicated by concomitant esposure in some cases, sre Luriy
well emonstrated.

The mechanism by which this texicity accurs is not known:
howrver, the alieration of sem cell funciion is apparem M2
sally exposed persons as well as liboratory animal stud-
ics have shawn chromasomal abnormalitics, and correlates well
with the Lrown clinical picture of benzene wxicity. % Golibtein

" Errimmmentul Togurdegs

mnne disease callial
the parient
wn cellutar

splibile ta a syndiome related o the

[IET thietatasts (SR <100
v asitiluntios stimulated by the pat
i deus vleny

"N Hsoes,

nuterial, evpreeadly the
aned has a latal loras. One of the nrap
an e e sl an LR Gl fpals
PAIN) tHoan coutains pliagoe ytisgat sn
Esrmaesl a0 a compwence ol reaction betme
that ran bind celbubar i laprotems. Presimalbilyv
tvelves ahe Tvmplocytic norlei (hat regets witly &
Lymplus yies beeonie saturated on their acve sites, a
cells cvane i engnll the swollen Lyimpbe
ris] the re ler ol 1he lvmpieasie, the PMN park-
uclenpritein material 3x 2 resivdual Tusdy chiled LE.
Alileugl this disease s usially virally induceed therpeatic agents
such 2 diphens Iyelintoin, sosiwid hubalasioe. aodpes
have inthucal the syndrome that generally disappears apan with-
drawal of the drug. These mechanisms that induce the SLE wn-
drome ate nut yet sell andentood: huwever, chemigal iniluence
on the immunc aystem has proxluced annbedies that include anti-
DNA, antinurleoprorcing antthistanes, antiucleular RNA, and
antibexlivn 16 fikrous or particulate nncivopanteins. The impr-
ance of e data rellect that exngenons chemals, wivich modifv
oc influence binlogical sestems, have uninaal elleaas that are m
abways readily apparent. How this imporiant defense mechanem
has been modulated be interplay wath chemicals is unknown, but
any real capaciy w wlieet nuclear material greates greater passi-
bilitiem of bindugical dvsfunduon,

2arrabi ot 415 stnheed four groups ok humans ninder treatient
for some two and one-half years, with chlarpromarine and varions
other antipavehatic drugs. ‘The main chwrvalion way the prevas
lener of immanalogic and thromboplastie enazulative disorders.
Iy pattents s Lo term chlesprantane, the authiens ool it
patients hadbinereased levels of serum LM 407 2 Yatin chlorprn.
w 1rvated pottentsh whereas controtuhad 157 2 24, antl nor-
LU panenis sl were given
for 1he

gl lear froaneste—
ar miaterial. Llyis el in
0 an arishumly present
nerhanem

antrlenlv.

ma
mtal s csnrsiclened e oy foon W 4
rombined therapy, chlorpromasine plus annther sl
same length al time shomed Tevids of serum Te M an RS s

Immunctorunlogy and Chemasl Caroinngracin LY

has weported 1bat in mice chronically cxpossl 1o 109 ppm of
benzene, loskupenia, due primarily w lvmphotviopeniz, was dearly
demansiraled. Thewe manifesations of panc !. may rrprl:-
sent 8 destruetion of the stem cells, failure of the cells vy
or prevention of dillerentiation ai vame critieal stage. Dther 2
known to produce pancytopenia act in this fasd

evtochalasin B. Many of thew laier compusuneds ha
clinical treamment of malignancy.

Furni €1 al.*? carricd out cytogenic studies and have confirmed
chromosamal aberrations eccurring in peripherat Blood lymplio-
cytes, duc 1n bensene cxposure, ’

Il une examines the onlogeny of lymphacvres, it is readily
appacent that bane marrew stem celbs develap it two aliflere ¢
lines of cells, The onc line produces hemapuictic precirsars, and
the second line produces the lymphoid cells. Logically, interfer-
ence at the stem cell level is bound 10 affect bath the bhwxd
flcmmlr av well av the mumune svviem elements. Labaralary
investigationy have shserved pancviapenias such av memne
and myclogenous lenlemias dow I benzene expesure ala siew
stem cells that have procluced abnorisal matuee ersthrocyies, w hich
further supposts siem cedt nuelear funetion inserierence.

Walmana* has indicatel that ample evidence i Jiresent o shew
that chirpsmosesmal aberestions can be inelueel szl evpesure
1o Iwfwrene. Gaps aad juslion breads have been ol in
cubiugesd hientan cells enbensres and Hiela el iae Ll or22 « -2
AL lenzene, Higher denes cansed inhulates] DNA syatheas. 1 ph-
vral lemphacytes siimmtaned n |vll\'h|lu-nuclulu|ﬂ: LA v
to benzene for sevenly-beo hours resealed bash sumereal aod
stractural alterations. Ancuploidy and Qstsmnmne reabage
occurred seven and eight times more frequently in ereated colis.,

beenaned in

Immunochemicals and Cancer

whas have been treared wuh anuhvpeniemsive, antaay
as well as antubereular or suticonvulvise agents

Jmmramnedinnediogy exd CAronnal Care pmengm mints o]

vieamislizine, 1l
ikl lititme, sl sy
stgortlonan b

illllilhyr Tusttes vd werer
peerpiies - ha
alene fiel Bt
- e sk Indwerin e tioops stuadicel Ao ot was an
tnrvase in bength ol puriisl i
sigruficant sl
alung woli 1) (L VI |
duration of thevapy. Betls gromps fanl g g 1 hear anin.
bely et (08%), Tuathy hdd in Ietuotein antilenbes (), aml
Ilﬂlllgﬂ"l]l\ had amtilumlun 10 nativee DNN ). )

Inis ot e anthar s’ cone laswan, “tlaes B2 M wan rles
anlwas ielenti
i i rmunegledulin iscelatinn tel ooy, N peasbieet af the
immunelogical analyvses was the finding that ihe percentage o [
Femphicytes weere below nosmal in thirteen s of Jures e
treated f-ilh Chlorpromzdine and twenty aut ol foety:
under single or combincl tecatment developed splenomcaly,

Recently, Doctar L. Fieltee™ a1 the Detrich Marsland Camger
Revearch Center, working with macraphages from manse peri-
toncum, found rhat fur sorme oxlid reason the maa ages lul- Zan
lusing their wmarnicical activity durig i erne stadics ;)r N
ty. such maccuphages in the peritonenn are et yistong i
cells 1 srreo, howeser, 3 Ivaphokme rebeasal by an ativated
Ivuiphocyte. roberred ta as macrophate actiQting lactar (MAk
l?at the ability 1o stimodabe e mae m;»i 2t k0 becernne . .I.|I
Such penitoneal exdate macrophages (PEMY can alvo be \lunu:
!an'd 10 betame evtotue by hacterigl e
ide — LIS). codotovun, |vran rnp--l\}ﬂms. il 1rarihad KNG
or d}lrlng cheonic infecnon with ohiigate bavtens. e nl.'l;
Mudies were siappesd aind. in corain cuue, e pruemeslure menlilied
because the: PEMs were lonnd to have oyt the evintor capal
Acaretul examinasion of the ooonrrenns of st s oin s o med
conelate with a nuaes ¢hange in the drink
metne colinnes,

) Water bl 1o il oiaee badd 2 chlon e
Mxteen pasis par mitthorn gppang. Flie Ingh
reshres the rate af carly death syinbaom

Pt bl

nes, Lyz Lwmal,

antes,

Tulmet T2 M s stan

~ tlgpwopsolysaedhar-

water sl fuer the
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e o an unmadly high inodene uf sl varts deatle ag-
dranus, e chilorme level was et e 25 e M ppm, and the
experimental sudies were carried anoas usaal,

At the vart uf the experiment and just befure treatment, the
mean nunther of PEMs por monse was 21 2 4 = 107, One week
tater the level of PEMs in the mue secciving hepershitorinared
walcr had deereavnd 10 1Y & 2 = 107 per aunese. Controls were
viclding 25 = 3 x P pee moine. On converutive werks, PEM
yichl icreaseed from the contiol mice, but nuce o ed »
water had redhiueal PEMs or remaine] lower shan conizols, Mice
iebided macianbiages (hat when
o o 15le melaiima o ar o
n A-MAF, as

Iweperehlur

thal were reveiving fap wate
stimulana) were fumorcillal m
UV 112 Jilrosarcoma when uctivated by Comeanava
. measiinal hy release of radinativity,
The mice alrinking hypees orinared water eshibited lewered
levels af cytotoxic ability for tha fing two weeks. andl. by the encl nf
: the ihicd week of treataent, the cells, although sumulated by Con
A-MAF, were not lumoricidal.
! The~e sulics sinw that hyperchlorinaicd water produres pro-
Lound alicrations in the numbers and wmornidal capudiy of
PEM« Lower levels (10-1% ppm) miwy alsa exert such influence
although over a lnnger peritul of lime. L]
Supparting thew offeets was a repart by Filler that showed that
paticats on lang-lerm hemodialsis developed acaie hemnlytic
ancmia when trcated with water that, although lilered by reverse
oranenis, has 2 100 ppr chlnzine, e s Torenght
awratienn of thee leanglobin by aiem s naidation a
i L b dline s ervislaave quarlieay (Flesase
af redd Dol cefbs (RBBOS) Tl charage i R1Cs
ive over several prioshs al digfvss,

-

atwiut a ¢l

phusphiate shant
was [ o les cnnmlal
- Although the mechanism lor this depunsion al macrophage
tumiriciclal sativity is wnknowa Filler siggests several posabilis
ties. The vacusles of th macrophage system are probably invelved
in the extoosic mechanism, This Bas Beew sk By THbls and
Weinberg™ wherehy inhibition of the lvasomal ensvmes of the
macrophages verues by achlition of irvpan hlue, aml vabilizanon
. of the lysonimial membianes oceurs with the addition of hybro-
cortisone, and the cytoluaic activity is supprossed.

Farvoumental Torwodegery

n “ -

analysiy inli-
Hurugsressaon i single
3 warked Gnmilanion af the
e aher pestecicdes shome

dhras o Danoseb and Parath
cellular pesporne by resnethrin,
littke o o eflert mne tions.

I another st e Ameteve, Carhary,
Culindimeform, DISL Malathion, Mures, aml parathion, o angle
e ol xnticite was gven orally at the L9 or the ) LD lve
days bufore, ten lays brfoer, or fao davs alter immunization with

. shevp ervthreyies, Asass were thew ranch tesd ining antiluxly
Marquuer ey cells loue abw lawer, (PMlagoe lornnneg 1ellv—-
antibauly producing celis that van beem a homalyvtiv plague s the
prewence of complement aml eryilineytes) Al animals receiving
the higher dose exhiiliited sygnilicant depresions i splenic plague
Enming tell numbess, Low dove auimals receiving the deone fae
either cight or twen by days privg 1o immuszanon cxbulited
po signilicant reduction in the antiteuly plaque eming ecll mnm-
bery. The awhor inadicates thar a lack of information prevents a
cuticlisivn as 1o thie vifwary af these conpoutids on ovdulang
the imnmaume systens, Sinee the methodology only wses one test for
the ervibrocyte roeptorn little can be concluthal. This is why
multiple paranicler aways are neesaITy,

Faith and Lusters® have perinrmid exiensive invesing!
the pre- and pontuatal elfects ol Tetrachlorndibenaxlioan (TCHD)
on the immune wstem amed have found that FCDD spywars 3
relatively exeellent immunosuppressiee in e Faher Wiar rat
strains, The Fisebier strain is repateal so be less of 3 respoider than
its Fischer/\Wintar constin. However, doving of nusing females hay
shown that the TCDD hias the capainlite ol cansing inmunsup-
pruss n hitermates. The eflects have bsted as Tong as 230 gass,
truns three doses 10 e mother ai davs rese, seven, st foucen.
applicd at live micrograms per kilogam tugskg) bidv weight. At
= «days eighteen and thir-five. both heniale ard male lincemales

sheredd dbeprisaed bnady weight as well as depressed thymic weights,
Thwese deprissed values were evident gt day K2 postdoving, he
weight of the splecas were abe tonndd 10 be alteennd,
Effects o TCHD exposuns on the harmmne paitenis of Iymphaxvies
wene 2l stadicn] 1 these samie ratsirains. Spleae cells taken om

ws on

Immuansaamsdigr and Chempof Caranngencn o)

* Macrph

~ thal lees bnoest sotisaged In LNTITITES
enhaneed hatierictilsl aniniie o
have a four it hinnes Jnerease aned s
oxitdation asvompared o contrals, ) teampnnds)
inhilits the TIMES patlonas™ (ehat is the nraaps path or glorewe

I metabedicalis ar
e upralae

ity conpranauby may sullicienily inlnli

point whicrchy muaeroghazes that huve tedieed ¢

ity will atlew alwaut colls o contimne grow

Cancurrently, imlire pale

erythrocy 1oy ghine e msvabidism, aned fa

bin degrailation prodtocis aumlior lang
can suppress ma repibrage o idicgl
Regarless af the methangam |
chlurine compauiuds mray exens gl
remains thiat mactaphuge activity
= a major mle in hiat delense agaast liseranes, ther psmaie
bility cxiss that a Lt mhe is exqmosed tosuch cmpwanels may
% umpromissl. Silica, cargiee-van. sl irvpan
substances that alvs have the abilus o suppes mat ro-
phages in lub steclies have been reporienl e degrease lunt resist
ance ainst tramsplan aile tumours.
* Dapiliber 1 ab™ recently seported their stinlies of the ellis of
pesticiles on the immone tbpuuv- Hamsers {LFIC T AR e ta
eight weeks old and seighing alsmg 1098 prams were viv
ol puestic e conal
Aten lifnar 12090 Dicoseb, far
wern ) Ingeosia
aclntinis
el point al “rediens asul sw Mg ™ 1iasil
change in )
vxam, ailer
afl
Zatiml measurements,

The animals were liese given a0 inju tion of Iy
evalbuming allised uly water od Ib i Imenes ~oanl
then iven 3 holus of kexl with the pesticitle by agistric kevil-
ing ibe !\-1:1[}’-!--111' hours abier the maarization. 1he most

ety a ela

tis by,
which the (lunt ingtend .

e a thew
LIV dhssadverb in 1 el el cenenn

Inrtizesnr,

. maed parethe
CINT NTUPRICP RTeey) (S | 118

s wers examinsed by an

Br 8 B guense) el
tosl

oas wedl as b wisal

Talwelenl

Irinanescnrdiner gnd Chron Jf Caninias aea ",
( the TCDD exjasaad rals were mjee el inte nonespmssd 1ais, aued
e thynos was loauad te signilicant?y onorease e optabe of suet

aelfs, Thymic tells ulen om nones josed rats were e ed e
TCDD eapaonasd rats, aerel 10 was Tl 1t
huming ahility ro the 2 nins, T e autlos s progassesd shar a oy
! in cellular metalwlism smcuered alteting thae ¢l membe
i} thal insertion ol (e 1CLL sl memabiraine gausedd aorluce
i zlicrativas, and this ¢han
i ing paterns. Var Wz
l immune e ding eie 10 1D expune .

| Thigpen®! has shiesa i thial snin al e oo T Liael 1l
| ability 1o alleah hast revpemnae, when sulinaien evpusaire 1o S
‘ monells inlegtion reaulted in eeduced Dme e martates, s tar,

ere was chetteaad

expontre to [CDD has been shiown (0 canse ot meaease in the

susceptibility (o hacterial infections sappuession of immune

response) as weldl av cuppresion al mu FespOIRis e, s

pressien of the skin grafll rejestion. amd depression ol the delaved
: !l_\‘l)cl’\cnﬁili"il)‘ respanse. (Suppiression ol the Lo rpeeiclent
) immune fanctions appears b cur s an isolaigd sevponse. |
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Summary

The influence of environmental chemitals vpon the public

icals may cause achere o
problem that perpleaes afl phaves of
chrunic taxicily anid dose responses ace de

inguiry. Genene
aed Irom smmal
190 0. and o

attained with the wae of human Ivmphoeid cells, which ase rea
mailable from the peripheral circutating bl ‘The lymph
crells of the immune syswem are an integral pait of the defense
mechanism known as immune surveillance aml are very impar-
tant in the secmmition anil ventval of ablerant or sl
cells. It is this relattonship that may be disvion bl by envitonmen-
tal chrnticals and alluws carcinogenesis o prsceed in susceptble
individhsals.
The we of §
treasat lreyn
with continueil e of such agems, Secandary as well oy tesnary
canen have been prdiced By theripestic suppression ot the
immune syiens. Conenriently, D esivators e abast Hat
hineave is alve uals with
 at 3 higher Dopeeney e
[\ .'Illl ’l‘lnl“\"
v it Lant be very seeimsdy shependent wgmim an

munesppresive therapy has shown there »oan
ey ol vars ivpees of malignant discase avwwrated

in 2 given st o
immune system ihat las been simehion compranask

Envinmmentul Yirmedrge .

stunelins
Mongiral o
d vells are newtala

In v
vt b ol

N, Dravee sl
by the presence ol many ol thewe

hor wpprossed or stimulatedl and
cither tandition may be alferting immane oo, The ) oewl
monocytis, which play a vital soale in the Bl el interac-
tion. are sl o he vrrs weverely disturled by excessive amonnt
of chlorine nf hemoglobin degradation pradus. So, direct or
indicers effeets an modulate e im e revpumaee, show
1 ] | LU | 1 to eny
ence. “The cells thennelves niay evome defict
action. o the livsue iv which they mature and dilferentiate may be
woeulifieil praxtucing an imporeat cell,

The coll may be aticcted at the s face, withim the evioplam
igend hawireel nr within the nuclear
Thus there exesis a ecll for all
ste, pure chem-
able matenal

plocytes have een

AN I'I‘llll‘ll
ists, pure biakngia, all will find an abodanee of o
w investigate. The most rewarding poriton of our work may well
be that we will be cluser to clfective exieapelaton for human
exposure.

Concluwion

The mechanisme wherebye chemicals influence the §
sunveillance ytem are st undeeomul In facl, there e eany
who have asked quevions that may dult the exciwment over the
immunasurveillance theory. However, they have not been sul-
ficiemly substantiated. What has brew chicubited s prevenias
tion is that we cannet deny the miluences exiernal chemuwals have
on the cells anid products of tisue frae the ivmphoul-smmane
systemy. The role of chemically indnced malignancy the immune
supprened paticnts receiving therapy of the exces nceusrem e of
malignant discase in immnodelicient indwvidnals s simmificant
not be igmered The eontplenity of the immue svviem,
of mechanismy, in fact, whether rells or prislucts may be
influcncing this syviem is in mos gy not kiown, Howeser. at
can be statedd that many of the substances mentnned here tolay

are i the
cllects, Lo thun 1hus

s ~tuarlvess diat o

1t el they sl have
- 0of i

pig. ar wnne 7l aninwal has e has mit ey
malignancy 10 3 varcinm
ellets bawn taken i
it o
comprmised po
any chemical shonhid la allowed
s bamaers, and gunea pigg
chemical kel
me vViTus o indig
depressed immune sy
due 10 inbrecding that nuw

Immunmosicoliny is
“ome very diflicnll quess
the anwrees.

In the arga of predi Bomever, | wonbil vnggest
the'lf.ﬂlwin‘lz. Betaure immunntovicelmgy mav bring aleat an
nl'lt!nonal di polation, I would sageest that futage
simlies be directedl tward ¢ i
ments and how they expwend 0 MU LeEMIE ur Care N Ay 3
Not only in the lab aninial species, but b wsing the pepheral
blnad otements lrom hnmans, Extabli
dure with human himplucies andeor macrephages., ¢
en vatro would albiw o and sz loce sden
well as huhemical tons 1 paocesle andd peeshiaps prn-
e greater conlidenoe when el
1o himans, Other Tvman cells e been aulinrash, sugdy e hibrollasts
and the Hela celts, sueely the came canlid be o for the e
syuem colls, It would g Lir in impaniing the Progray
health for which we are all responnble
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O BACKGROUND INFORMATION

THE ATTACHED REPRINTS FROM PERIODICALS AND THE
CoNGRESS1ONAL RECORD ARE INTENDED TO PROVIDE
BACKGROUND INFORMATION REGARDING AGENT ORANGE,
DIOoXIN, Dow, AND RELATED ToPICS.

THE LAST PAGE IN THIS GROUP 1S A COPY OF THE
AGENT ORANGE BILL INTRODUCED BY CONGRESSMAN
DascHLe (H.R. 1961), AND HIS REMARKS AT THE
TIME OF INTRODUCTION.
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WASHINGTON, TUESDAY. APRIL 19, 1983

Connrezgion

DOW CHEMICAL CO., AND
DIOXIN '

. HON. THOMAS A. DASCHLE

OF SOUTH DAKOTA
IN THE HOUSE OF REPRESENTATIVES

Tuesday, April 19, 1983

© Mr. DASCHLX., Mr. Speaker, in
today’s.- New York - Times, April 19,
31983, a front page article appeared re-
vealing what many of us have been
saying for some time; that the Dow
Chemical Co. was aware of the health
hazards and toxicity of dioxin, the
contaminant found in agent orange
and other herbicides, before extensive
use of agent orange and these other
herbicides occurred hoth in Southeast
Asla and in the United States. Dow of
course, made no effort to notify the
USDA, DOD, or any other major gov-
ernmental purchaser of dioxin con-
taminated herbicidea of their con-
Cerns.

Dow’s track record on dioxin has

- .been far from exemplary and the in-

formation revealed in the Times arti-
cle today further damages the claims
of Dow, the Veterans’ Administration
and others that dioxin s relatively
safe and that veterans in Vietnam are
unlikely to be suffering unusual
health effects as a result of their ex-
posure to dioxin contaminated chemi-
cals. I submit this article for the
Recorp and. hope that al Members
and staff will take the tiitte £o read it.

The article follows:
[From the New York Times, Apr. 19, 19831
1965 Mruos SgEow Dow's Axnxrz oxn
- Dioxm -
(By David Burnham)

WassmscToN, April 18—Almest 20 years
ago. scientists {from four rivel chemical com-
panies attendad a cdosed mesiingy ot the
Dow Chemical Company’'s neadquarters.
The subject was the health hszards of
dioxon, a toxic contaminant .iound in .3
widely used herblelde thst-ihe companies
manufactured,

Shortly after the meeting in Aidland,
Mich., oo Masrch 24, 1665, one of those al-
t,endmg wTole In a memorandum that Dow
did not want Its findings about dioxin made

g E

public because the situation might “ex-
_plode" and generate & new wave of govern-
ment regulation for the chemical industry.
Another scientist noted that Dow officials
had disciesed 2t the meeting a study whick
showed that dioxin caused seve.re" liver
damage in rabbits. | .

Dioxin, which hss also been linked. to
birth defects and skin disorders in labora-
tory animals Is belleved to k2 the deadllest
chemlcal made by man, but its effects on
humans have been diffleult to prove conciu-
sively. Blnce the Midland sesslon. various
studies have yielded conflicting ‘evidence on
f'heother dioxin mcrea.a t.he risk of cancer
In humans, -

Although it hsas been known for many
years thatl Dow held the 1235 ineeiing with
its compeUtors, excerpts Irom corporate

‘memorandums about the session are-only

now beginning to emerge as a result of a
lawsuit filed in 1979 against Dow and sever-
2l other chemical companies. The memoran-
dums raise the pessibllity that Dow scien-
tists have been saying one thing in private
about dioxin while the company’s msanage-
ment has said sometbhing else in public. -

*There is absolutely no evidence of dloxin
doing any damage to humans except for
something called chloracne,” Paud P, Orel-
fice, the president ol Dow, said last month
on NBC's “Today” show, it's o rash.” Dow
has performed medical tests o {ndividuzis
suffering from chloracne ior “over 20
years,” he added, “and.there is no evidence
of.any damsge other than this rash wiich
went away soon afler.,” - -

Dow's critics” challenge the accuracy of
Mr. Oreffice's {lat asseriion that there is no
evidence that dioxin causes human damage
other than chloracne and also charge that
Dow has fafled to publsh e£ll the informa-
tion 1t has collected in its own dioxdn re-
search. Furthermore, they say, Dow has sys-
tematically resisied Federal and state ef-

_ forts to learn about and regulate dloxin.

According-to a pretrial motion filsd by
Yannacone & Asscciates, the izgal organiza-
tion created to represent the Vietnam veter-
ans In the Agent Orange case, the 1865
meeting on dioxin was sattended by eight of
Dow's senior scientists and six officizls of
Hooker Chemical; the Diamond Alkxesil Cora-
pany, which later became part of Dlsmond
Shamrock, and the Hercules Powdaer Com-

.pany. A represeniative of ‘the liozzonto

Chemical Company was invited but aid not
attend.

Conald R, Frayer, a spokesmman {or Dovw,
confirmed |n an Interview April § that the
giant chemlcal company bsd called the

(Over)
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meeting to discuss the heslth harards of
dioxin. “We feel the meetinz wo3 pretty
darn straightforeward and proper,™ he enid,

+] think on the balance tihini the record .

shows we discovered 2 problem, cought out
our competitors end tried to give them In-
formation and & means to contral the prob-
lem.” e a1 A .

INVITATION TO MEETING

The pretrial motion filed by Yannaconge &
Assoclates quoted 8 number of documents.
V. K Rowe, then director of Dow's Bio-
c¢hemical Research Laboratory, said In his
invitation to tneg, meeting that Dow had
been researching “toxicological problems
caused by the presence of certzin highly
toxlc Impurities in certaln samples’ of the
herblcide 2.4,5-T znd wished to share fits
findings. The Dow laboratory was and (s rec.
ognlzed as one of the world's {inest private-
ly owned toxicology laks.

Two days after the megting, C. L. Dunn, a.
chemist who was manager for regulatory af-
falrs for Hercules, summarized in- writing
what he had been told. : .

“Dow says that their examination of their
own and competitors’ 2,4,5-T products con-
tain what they caill ‘surprisingly high'
amounts of the toxic impurities,” he wrote.

“In addition to the skin eifect,” he wrote,
deseribing the resuits of tests on rabbits,
*liver damage is severe, and a no-eifect level
based on liver response has not yet been es-
tablished. Even vigorous washing of the skin
15 minutes after application will not pre-
vent damage and may possibly enhance the
absorption of the material There is some
evidence {4 {s systemic.” .

FEAR ON SITUATION .

Dr. John Prawley, the chlef toxicologist
for Hercules, who had also attended the
March meeting. got a follow-up telephone
call four months later {rom Ear]l ¥arnum, &
Dow executlve, .-Dr. Frawley immediately
wrote a confidential memcecrancdum to the
file.

Mr. Farnum, he wrote, said he was ecalling
on behalf of a Dow vice president, Donzld
Baldwin, and “stated that Dow was ex-
tremely frightened that this situation might
explode.”

“They are aware that thelr competitors
are marketing 2,4,5T which contains
‘glarming amounts’ of acnegen,” Dr. Fraw-
ley continued, referring to dioxin, “and if
the Governmcent learns about this the whole
industry will suffer. They sare particularly
feariul of a Congressional Iavestigation and
excessive restrictive legislation on the man-
wlacture of pesticides which might result.”

A second memorandum Wwritien . by Dr.
Frawley, and quoted In part by lawyers for
the veterans, sald he bad just received new
Informaticn sboult health effects of dioxin
from Monsanto, which did nat sent a repre-
gentative to the meetlng. “from the data
provided, a sample which contuined S parts
per million ‘would bte acutely toxic,” he
wrote. “Whether this refers to death or
liver damasage Is riot clear.” :

Danfel Bishop, a Monsanto spokesins
said in an Interview that his comper
“didn’t do any testing, period. not then ar
not now."” Ile sald that a feir reading of D
Frawley’s full statement would make (t cle-
that he had not recejved the toxicity info
mation {rom 2fonsanto, but was not able ¢
identify the [nformation’s source becau:
the material in the Agent Orange cose ha
been sealed by the judge. The documen;
were sealed at the chemtcal companies’ r¢
quest, i : '

- _ GROUP OF 75 COMPOUNDS . .

Dioxin I3 thHe name given to any of .

'fa.mily of 15 compounds, called dibenzc

para-dioxins, composed ¢f benzenc mole
cuies and 0xygen atoms. The compounds ar
an unwanted byproduct of several chemics
precesses, {nelading the manufacture c
2,4,5-T under certain circurastances; 2.4,5-7]
iz one of the two major components o.
Agent Orange. .- ~

‘Proving the specific effects of toxic chemi
c2ls cn humarns - ia; extremely difileuls
human experiments are genéreily prohioii-
ed by medical ethlcs. Animal tests, which
are universally accepted by scientists as pro-
viding essential guldance on appropriate ex-
posure levels for humans, are not a perfect
guide because various species react differ-
ently.

In laboratory rats, concentrations as small
as five paris per 1,000 millien have cause
statistically slgnificant increases of cancer
in rats.

Two studles, conducted on a group of. for-
estry workers In nerthern Sweden and on a
group of agriculture workers 'In southern
Sweden, point to a possible association be.
tween exposure to-herbjcides contaminated
with dloxin and en inecreased risk of soft-
tissue cancers. Other studies, however, in-
cluding one in New Zealand, show no highier
risk of cancers for a group of farmers, for-
esters and fisherman exposed to dioxin than
in men in other occupations.

WARNING ON DIOXIN STUDIES

Dr. Samuel S, Epstein, a-physician who is
professor of occupational and environmen-
tal medicine at the University of Illinois
Medical Center in Chlcago, cites the Swed-
is5h studies and olther research on such ques-
tions a3 reproductlve abnormalities to chal-
lenge the statement of Dow’s president that
there is no evidence that dloxin causes any
more damage than a skin rash. "“For Mr.
Oreffice to make that statement Is absurd,”
he said in a recent Interview.

. On March 23, Dr. Perry J. Gehrig, Dow’s
vice president for agricultural research and
development and director of heaith and en-
vironmental sclence, cautioned the House
Subccmmittee on Natural Resources, Ayri-
culture ilesearch and zZavironment against
“overinterpreting” the Swedish studies. The
reports, he argued, “are too incomplete,
both individually and in sggiesate, to cur-
rently formulate a clear picture of the possi-
ble associatlons between LCDD and sofi-
tissue sarcomas.” TCDD Is a form of dioxin.

More)



In 1982, Dow scientlsts published 2 report
of a company survey on the occurrence of
spontaneous abortions, stillbirths, Infant
deaths and several categories of birth de-
fects among the wives of Dow workers who
had been dlrectly exposed to dloxin. The
study concludead there were few differences
in the. number and kind of birth abnormali-
ties found In these women compared with
the wives of Dow workers not exposed ta
dloxin, and the report has heen used fre-
qQuently to support the theory that dioxin is
not as dangerous as generally believed.

But Dr. Marvin S, Legator, professor and
director of environmental toxicology at the
University of Texas in Galveston, quesuons
the study.

“Initially,” Dr. Legator went on, “Dow
planned on comparing the birth defects
among the wives of Dow dioxin workers
with two controls. First, a group of wives of
Dow workers in Midland who had not been
‘dlrectly exposed to dloxin, and second, socme
wives of workmen who lived outcide the
Midland area. This second control group
was Important because the Midlend area is
quite polluted and the general population
has a relatively high level of congenital eb-
normalities. But when they published the
study the second control group was not In-
cluded.”

A “BAMPLING PROBLEM"'

Mr. Frayer, the Dow spokesman, sald the
second group had been deleted because of
“sampling problems.”

“The women could not be compared with
those In the first two groups, and they were
questioned in g duferent way,” Mr. Frayer
sald.

Informaltion oomplled by Dr. Alvin Young,
an expert at the Vetera.n.s Acdministration,
indicates that from 1351 to &9 American
companies made a total of 154_5 million
pounds of 2,4,5-T.

Of that totel, 44 million pounds were ap-
plied to the jungles of Vietnam, 23.4 millicn

pounds were exportad to other countries -

and 78.1 million pounds were used comesti-
cally. The balance, 10 millien poundz w=zs
destroyed by the Government ajter if was
decided to halt the Vieinam defolisticn pro-
gram. .

Dr. Young estimates that 1,700 pounds of
dioxin a year were produced in the United
States from the mid-1850's to about 1975,
when steps were taXen to limit it through
changing the manuracturing process.

There {5 broad agreement Lhad 3 substan-
tial portion of dioxi{n-contamipated wastes
are buried in thousands ol ¢umbs sround
the country. The Environmentaj Pmu:cr_ian
Agency recently sald there were 12,000 of
these dumps. Other experts have estimated
the number may be cleser Lo &6,000,

SUITS AGAINST COLIPANTER

Billiocns of dollars.are at sta®e in tb°
answer to the guestion of what the chemien?
companies knew and-when they inew {t. In
addition to the tens of thousands of veter-
ans who have sued the chemical companiss
because of thelr exposure to Agent Oranze
in Vietnam, thousands of other Americars
living neor toxic durmnix, such as the one in
the Love Canal area, of llzzara Falls, N.Y.,
are seeking damages on L322 grounds that,
diexin and chemical poisons leit tiaere hava
shortened their lives ard czused cancer.
birth defects and genetic damagze.

In January 1279, a rmoud of veterans
brought a Federal suit in MNew York, ehars-
ing that the dioxin contained {n the 245 C
sprayed {n Vietnam wes a couse of cancer
and other diseases amon taeir memopers
and had resuited in genetic damageand the
birth of severeiy deformed children,

Victor John Yannacons, «Jr., 3 principal
organizer of the asscciaticn of lawyers han-
dling the class-action suit. gz2id In a recent
mu:n'isv.' that the group Cow regrocents
20,000 Vistnam veterans, wicows z2d chil.
dren of vebexaus who ere sceking damages
against the ckbemlcal cemnonies tost pro-
vided the Government with Azent Orange.

The suit agalnst Dow and the other major
manufacturers of 2,4.5-T is schecuied to 56
to trial in the Uniondale, L.1., court of Fed-
eral Dlstnct Judge C}eor.f:z: C. Pratt Jr. in
June.

ia an annual report {iled wﬂh the Securi-
ties and Exchangs Commizzion {n Vashing.
ton called a 10-K, Cow szid it w28 oce of six
cherical companies who vere defendants in
the suit. “Dow believes It fizs pot been &cl-
entifically demonstrated tkat the injuries
claimed by the plalnuiffs were caused or
could have been cansed by expcsuxe (o
Agent Orange,” the report said

The Dow. repori aizo roted m.r. the
chemical compeny wWa3 opposing 4 move by
the Environmantal Protectica Agency iriti-
ated during the Carter Adomnistration ihag
would totally ban tbe use of 2,4.5-Tn the
United Btates The herpicide thereiore is
st} being used an rice flelig, on r=nge lands
and in industrial areas suca 23 reﬂm-.nes. Lo
control weeds,

The company’'s repeated puhlkc state-
ments about the comparative safely, ol
dioxin, Including testimony to Congression-
al committees, press releases and scientific
papers., have been accompanied by efforts
on its pari, particulariy in the Reagan Ad-
ministration, o biock the Covernment from.
enllecting information a.buut LhB contami-
nant.

Evidence of the repezm:d eont.a.cts betweer
Dow and E.P.A. otficials in Wasnington, .
not of the subject of the meetings, is con:

trined in the calendars and travel records ¢.
these officials that have been obtemned Co
the House subcommtwes investigacting th:

8sgency. .
{Over!
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Dow releasin

New studies by the Environmental Pro-
tection Agency (EPA) show that the Dow
Chemical Co. is releasing dioxin and at
least 40 other toxic substances into waters
downstream fram its Midiand, Mich.,
plant site, agency officials have reparted.

Catfish placed in cages in the Tit-
tabawassee River just downstream from
the Dow plant for lour weeks were found
to have become contaminated with con-
centrations of the most potent form of
dioxin of 110 paris per tnllion.

That level is nearly 14 tmes the con-
cemiration found in fish tested in a similar
manner just upstream from the Dow
plant, indicating that site as the likely
source of the contaminant,

The downslream concentrations are
more than twice as high as the SO parts per
trillion level labeled by the faod and Drug
Administration (FDA) as the “level of
concern” for human cansumption.

Qfficials pointed oul, however, that
comparisons may be inappropfiate, since
the EPA lesied dionn levels in the whoaie
fish, while the FDA standard refers only to
edible portions, which may not be
comparable.

Regional EPA officials in Chicago long
had charged that the Dow plant was a
significant source of toxir * o _mination
in downstream waters, inwica,ng the Tit-
tabawassee and Saginaw Rivers and
Saginaw Bay —where catfish and carp are
harvested commercially,

Earlier evidence had been ambiguous,
however, and was dispuled by Dow, EPA
officials said. The new study “confirms for
us the problem is there,” said €EPA
Regional Administrator Valdus Adamkus.
“Now we've got vety good and clear
evidunce that dioxin and other toxicants
are being released from the plant, The
levels are of congern 1o us, It has 10 be
controlled.”

H':j ‘&@:{r‘"" o !rf‘\f"“:"\ré“nf’\fhg\- E‘:PA -
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Dow officials said the new studies were
not consistent with pieviouy dala, some
of which had been provided by Dow, and
that contammnation levels were small,

The newly reported study also found
traces of more than 40 toxic compounas
in water samples 1aken downriver from
the Dow plant, including methylene
chlcride, chloroform, various pesticides,
PCBs, and herbicides such as Silvex. The
dioxin found was inihe formof 2,3,7,8-T,
ar TCDD, considered by many experts to
be the most potent toxic chemical known,

The levels detected wese extremely
small — 50 parts per quadnllion of TCDD
in water downstream fram the plant —
but the EPA analysis extrapolaled from its
findings the estimate that some 35
pounds of toxic chemicals were released
fram the Dow plant every day. The plant
discharges more Lhan 61 miilian gallons of
waste water daily,

The water level study was conducted in
1931, Adamkus said, but results were
delayed s0 long because of the.difficulty

of analyzing such small concentrations

An earher feporl by the EPA regional
office led to (he forced fesignation of
Acting EPA Administrator fohn W Her-
nandez last month, Adamkus, 1n congres-
sional heanngs, had said that Hernandez
had drdesed the aliering of the earher
report to eliminale conclusions that Dow
was the source of conlaminants in the
downslrean},rivérs. :

r

AMERICAN MEDICAL ASSOCIATIC

NEWS
April 15, 1983

Anne McGill Burford, for example, made

at least two trips to Midland, Mich,, in her
22 months as the head of the Environmen-
.tal Protection Agency, Rita }M. Lavelle, the
former head of the Government program Lo
clean up toxic waste dumps, met at least 14
times with Dow officials in the 11 months
ghe held office. -~ .
. Mrs. Burford, Miss Lavelle and 11 other
. political appointees’ recently resigned or
were dlsmissed amid Congressional inquiries
on al'spations that the agency’s toxic waste
program had been mishiandled.

According to the public testimony of some
officials of the agency, Dow used its connec-
tions with the top echelon of the agency's
Washington officials to get its way on sever-
al important matters reiating to the regula-
tion of dioxin.

Three weeks ago, for example, agency of-
fidals in Chicago told the Investigations
Subcommittee of the House Committee on
Energy and Commerce that their superiors
fn Washington ordered them to change an
{nportant report on dioxin to comply with
the wishzs oi o,

The key deletion from the repori was the
follo=ing central conclusion about Dow's
Midiand plant: “Dow's discharge represent-
ed the rajor source, If not the only source,
. of TCDD contamination found in thc.'l‘xt.-

tabawasse and Saginaw Rivers and Saginaw -

Bay in Micbighan.” o

(Continued from previous. page)
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When the first phase of the lonz-await-
ed Agent Orange trial begins in U.S.
Federal District Court (Uriondale,
.N.Y.) next month, it wiil focus on the

. "government contractor”  defense,

. Chemical makers who auppiied the
Dept of Defense with Agent Ormnge
and other herbicides that contain 2,4.5,-
Tricholerophenoxyacete acid (2,4,5T)
will argue that at the start of the Viel-
obm war, data concerning the polential
human hesalth effects of 2,3,7.8-tetrach-
loridibenzo-p-dioxin  (29,7,6TCDD), &

-

.
1

Kimmig, the program's director, to help
seek the cause of the outhreak.

By 1947, the collaberative effort was .

brinzing results. Schulz's research iden-
tified dioxin as & by-oreduct in the pro-
duction of both 2,4.5T and ita precur
sor, trich!orophenol (TCP). Skin testa on
his own body and on animais indicated &
direet iink between dioxin and czhlor-
scne. Monitoring of employees who had
contracted chloracne showed a possibie
link between dioxin end liver dizense.
At the peme time George Sorze, 8
Boehringer  chemist,

was Beeking wavs to
cut dioxin levels in fin-
ished products. “He be-
lieved that temperature
was the key to dioxin
control,"” Schulz ways.
Sorge zubsequently de-
veloped a low-tempera-
ture TCP production
process whoae end-
product chowed necac
tive results in Schulz's
snimzl tests,

Liver dzmage, Schulz's
findings swere published
in four German medical
publications in 1957

Contaminant 2,1,7,5-TCDO, or cionan, was sprayed in the Viamam war,

contaminant of 2,4,5-T commonly known
an dioxin, were equaily accessibie to
both government and industry. And
they will argue that what data existed
were acanty at best. .

But a closer look at some trial docu-
menta—sealed in the courtroom but
publicly available elsewhere—indicates
that a great desl more was known
about potential health troubles associat-
ed with dioxin than most companies
have sllowed. In fact, data were emerg-
ing in Germany &s far back as the late
19508 that suggested that dioxin was a
potentially- hazardous substance.
Outbreak. The early warnings about
dioxin came from Karl Schulz, a young
German physician who, in 1955, was
treating 8 Bochringer Ingelheim factory
worker for chloracne. The worker, says
Schulz, told of similar cases among oth-
er 24,5-T workers in Boehringer'a
Hamburg plant. Beehringer stopoed
producing 24,5T and asked Schulz,
then » member of Hamburg Universi-
ty's dermatological program, and Josef

44 Oremical Woek/bey 19,1333

They became widely
availsble in the U.S.
when one of the Schulz articies ap-
peared in the Dec. 10, 1958 issue of
Chemical Abstracts. The article clearly
points to the presence of liver damage
found in eeveral Boebonmer workers,
The chemical makers want to prove
that the government knew cf Schul='s
work. About a year ago, two Dow law-
yers met with Schulz and asked him
whether he had been contacted by Air
Force perronnel or by Friedrich W.
Hoiiman, who in 1959 wzs chief of the
research branch of the U.S, Army
Chemical Warfare Laboratories and
was charged with scouting Europe for
potential chemical warfare agencs.
Schuiz says he told them that he “had
never been contacted by either Hofl-
man or anyane from the Air Force.”
But Dow asserts that a report by Hofi-
man noting Schulz’s article was circulat-
ed wideiv throughout the military.
Dow Chemical apparently was con-
" ducting its own research in the 1530s. It
had asked Joseph V., Klauder, a Phila-
delphia dermatologist, to conduct a re-

ries of humasn experiments to pauze the
potential health etTecta of hurtiviles
based on 2,4,5-Uichloruphanol. Rlasder,
according to publicly available docu-
menta, noted that some of the materials
he was working with were “highly aller-
genic” The documents mre apecific
about some substances, For example,
an’ interna) Dow report on Klauders
findings indicates that a herbictdal com
position containing 557 Silvex (2,4,5-TP)
proposed for “controi of acquatic
weeds” is irritaticg only in concentra-
tiony exceeding Sk, oo
Ayamina. It iz not known ‘whether
Klauder, who died in 1952, carried out
any experiments using 24.3T. But
Boehringer clearly did. In 1958 the com-
pary wTote to all manufsacturers of TCP
and 24,5T worldwide, warning them of
problems inherent in 2,45 T productisn
and apprising them of il sajer produc.
tion process. While confirming the let-
ter's existence, Boehringer declined to
trelesse & copy to Chemical Keck.
Insight into its contents can be
gleaned from “Eariy Dow History of
the Chloracne Problem—Bicchem's
[Dow’s Biockemical Research Laborato-
ry's] Contribution,” an internal report

Azt meore wra knovm gbout
cioxin’s heoiin lazargs than
many compainics weuld agmit

prepared by Dow just 13 days before its
controversial Mar, 24, 1965 meeting
with representatives of other TCP man-
ufacturers, including Hercuies, Dia.
mond Alkali (now Diamond Shamrock)
and Hooker Chemical (now Qccidental),
The repoart says that the Boehonger
letter, which it dates to 1957, contained
the "resuits of research on chiomcne,”
including a deacription of ‘‘danger
points” in the production process. The
reoort s'atea that Brehnneer cailed for

3 Drocest Lertorniure uril of .41 L te

TCP B7d 245,70, The Uow dotument is
&nrexed as an exhibit to the records of
the 1979 Federal Insecticide, Fungicide
and Rodenticide Act (FIFRA) hearings
to cancei the registrations of 2,4,5-T and
of Siivex. Both malerials contain dioxin,
Slow o move. The Biochem mrort
notes a 1955 letter from Bochringer o
the Swiss firrn Givaudan, in which
Boehringer sought safety information.
Givaudan referred the letter to Dow,
which, according to the decument. sent
its own letter to Boehringer describing
“hazards and precauvtions for safe han-
dling of 2,4,5-urichlorophenol.”

Despite its interest in the Bochringer

a -

technology, Dow did not license it im-
mediately. In early 193, the company
gwilched to a production tecimigue tnal
required plant provess temoera?

313 C, Mewsured tn December ived, TCP
waste streams contiined dioxin levers
ranging from 6,000-1U 0w parts per nii-
fion, according to material introduced
by Dow during its recent mouon for
summyry judgment. The Bivchem re-

rt, indicates that it was, indeed, the

igh procast temparature thal gefieral
ed the high dioxin levels, and icd 0 a
msjor outbreak of chloracne at Dow.
Althougrh Dow wld the Mwbican Dept
of Pubhe Health alout that protiem, it
did not muntion it to the Dept of De
fense until JWT. Dow has contended n
‘court that “knuwicdge of Uie previse
occupational hazard” that occurred in
1964 is “wreelevant” to the povernment
contractor defense because it "promptly
remedied” the problem,

Neither the dioxin levels in finished
product during this period, nor the
amount of Dow’s output that went into
domesde or military use is known. But
&n Air Force sampling of Agent Or
anTe’s  predecessor, Apent Purpie,
wihich wad used between 1562 and 1:-65,
showed dioxin ivvels as high es 45 ppm.
Both Dow and Monsanto supplied 2.4.5s;,
T w the mectary dunng this ume, Cit’
ing the penaing Logaton, Monsanto has
reserved comment .
Dow’s nghte. In March 14€5—the same
month 23 ita meedng with other TCP
makery—Dow  purchised  liceesion
rents W Bovhringer's low-temperature
TCP manefacturiag process. From then
on, Dew contends, ity 2.4,5T never con.
tuied nute than 1 prm of doain., Tae
company has recently stated that 2,4,5T
eontaig | ppm o less prescnts ne
human heaith hazands,

Still, Dow ' seeks to prove that govern-
ment officials were alerted to potentai
problems with divxin weil before 194,
In pre-nal documents, bow notes 4
1652 ardcie in the Journal of Investuni
tve Dermatology that 3
2A75TCOD 85 8 polent achesen (e
artcle was based on researcn it the
physiolowy of acne, conducted ut the
University of Chicago Medwal Center
and comnmissioned by the Army.

Helen Krizer, & university chemust
who worked on the project, recails get-
ting the idea to use TCDD 2s a standard
W prensure the atrer ths of other sus
pectad uciegens Srom Senuiz’s artoe in
Chentieal Abstrocty. Kazer cintol re
call whether she mestoaed Scnuie's
work i her own annil frportst to the
Army prior to 1962, But she does say
that “it's possible.” [w]




Bioxin Puis Dow on the Soot

Memos of 1965 meeting hint at company’s fears

n a chilly moming in March 1965, a

highly unusual gathenns took place at
.Dow Chemical Co.’s headquarters in Mid-
Iand, Mich, Without any carporate fan-
fare, Dow scientists met wath colizagues
from three rival firms, Hooker Chemical,
Diamond Alkali and Hercules Powaczr,

On the agenda that day was a discuszion of |

the effects on human health of a family of
chemicals known as dioxmn. The chemi-
cals, including Agent Qrange. later vsed
by the U.S. to defdliate Lhe junzies of Viet
Nam, are an unwanted byproduct in the
making of herbicides. At the tme, most
chemists were only vaguely aware of

ing the preliminary legal maneuvering in

a class-action lawsut that has teen

brought on behall of 20.000 Vict Nam vet-
| erans. thesr widows and chuldren against
| Dow and other produzers of Agznl Or-
! ange. Schedvled for tnal on Long Islapd
| rext month before US. Distnct Count
Judge George C. Pratt, the suit charges
{ that the dioxin contained 1n Ageat Or-
{ ange caused cancer and other arlments
| among Liie soldiers and geneuc defects in
| thewr chudren. Dow has resclutely demed
i the charges. In a 1eieviston interview,
i Dow Presideat Paul. F Oreffice said,
| "Thereis absolutely no evidence of dioxin

T . -

Sitting along the Tlttabawassee River, Caw's sprawing mstaiialion in Mudiand, Mich,

Ghosts from what seemed irke a corporate gesiure of good wiil 1o compeiitors.

dioxin, or its problems. But Dow had just
experienced an outbreak of dioxin poison-
ing among workers in Midland. [t wanted
to sound a privale alert to prevent sumilar
incidents al other chemical plants, inciud-
ing those of ils competitors.

Last wezek this ssemingly generous
gesture of good will came back to haunt
Dow, According 10 a repornt in the New
York Times, memorandums from partici-
pants in thal ajmost forgotien session in-
dicate that Dow’s objective may not have
been corporale benevolence. Rather, the
docoments show. the meeting appears 0
have begn part of an effort 10 keep discov-
eries about dioxin's pers from =xploding
into a public scandal, which could have
brought a new outsry for governmental
regulation of (He chemrcal ndustry.
Wrote 2 panticipant irom Hercules Pow-
der: “They [Dow] are particulariy fearful
of » congressional investigatien and ex-
cessive restrictive legislation on the man-
ufacture of pesticides.”

The documents were unearthed dur-

doing any damage to humans, cxcepl
something cailzd chioracne. it'sa rash.”

Many scicntisis o not Lake the chemu-
cal so Lghtly. They say that even conuen-
trations as fow as 3 parts per tnlfion can
cause birth def=cts. cancer and claer sen-
ous ilness v laberatory amimals. Last
weex the Centers for Disease Control in
Atlanta reported that 112 ¢f 130 residents
tested 1n lmpenal, Mo, near cioxin-
contaminated Times Pecacn, showed ab-
normalittes in blocd. Lver orkidnev func-
tions. Says Dr. lrving Seukoff, direcior of
the environmental-scicace lab at Mount
Sinat Medica) Center 1n Manhatan: “No
question soout if. diox'n 15 harmful to
¢ humans. 1 1s man-made. As a result, the
human body docsn’t know how lo break
it down. We store 1t i cur boaies and
‘accumulate it

in 1564, after 54 workers at is Mud-
land plant deveioped caloracne foltowing
exposure to dioxan, Dow began a fuil-
scale investigat:on of 115 eriects. When
dioxun was admurastered 10 rabbits, they

mavid ¥AMImAL

livers were severclydamagsd Asone par-
ticipant in the 1963 me=ung laier wrote,
the Dow scientists repenied that “even
vigarous washing of the [rabbit's| tkin 15
minutes after appiication lof dicxan) will
not prevent damage and may possibly en- -
hance the absorption of the mater:al.™ i
Now, 18 years alter the privale parley -
l of scientists. the Midland area 15 siiil
wrestling with dioxtn. It continues to
show up tn wintsd water from Dow's
Midland plant, has been found 1n fish in
ten Michigan nivers and is the source of .
consigerabie anxiety among local resi- .
dents! Says Diane Herbert. a yourz moth- .
er_of two children: “Almost cscryone
seems to have Lhvroid proolems. and
.there are a lot of skin tumois and allergies
in pets.” To assess those fears. Michican's
stats health department is seekinz state or
federal money for a major study of diox-
in‘s efects on residents.

Whatever the pnvate concerns of the
Dow scientists at the 1965 meeting. they
did not lead o public action. As a compa-
ny spokesman said lust week, “We found
we had a problem. We corrected it. We re-
ported it to the appropriale autzorities,
We called in cur competitors. urged them
1o adopt our pracuce. This was reaily arn
attempt by industry ‘o police itseli.” The
Viet Nam veterans’ lawyer, Viztor Yan-
nacone, has a harsher view. He calls the
backstage parleying nothing less than "a ,
conspiracy of sitence.” L
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NEW DISCLOSURES REGARDING
AGENT ORANGE

HON. THOMAS A. DASCHLE

©OF BOUTH DAROTA
1IN THE HOUSE OF RIFRESINTATIVIR

Tuesday, May 24, 1983

© Mr.” DASCHLE. Mr. Speaker, &
recent news story In the Robinsen, I,
Daily News, present striking esvidehce
of the link between the dioxin tn agent
orange, to which many S3servicemen
were exposed In Vietnam, end the il)-
ness that meny of those servicemen
have suffered.

I commend the writer, Tony Gordon,
for hls extensivae reseorcn, and I ree-
cmmend his srticle to my colleagues
for thelr understanding of this signifi-
cant {ssue:

[From the Robinaon (11l.) Daily Rzwx, May
8, 183))
APOCALYPSE Latrr? “Orance-Hor*
Coxrxovnay
(By Tony Gordon)

A medical specialist [n Chicago has disg-
nosed a nurcker of phycical auments in
West York resident SBammy Davis and an.
other Vietnam veteran aa betng related to
the defohant Agent Orange.

The disgnosis s belleved o be Lhe first
time a physiclan has drawn a confeciion be-
t<een liiness and the exposure of U.S. serv.
fcemen In Vietnam to the dangers of dioxin,
=n Ingredient of Agent Oranxe.

Davis, who was avarded the Medal of
Honor for servioe tn Vietman. was coe of
the [irst three Vietham veterins to b ex-
amined for possible dioxin-reiated illnesses
by Dr. Bertram Carnow. president ard
senlor acientist for Carnow, Conibear and
Associates, Ltd,

Carriow 5 Lhe director of occucational and
encironmental medicine at the University of
Illinois School of Pubhe Heaith, sn siiend-
ing physician at three Chicazo hosrpitals and
the author of more than 50 xrucles ang
publications on the ¢t{rcis ol the environ.
ment oo hun:en healthh. |

An sdvisor to the three veterans, Irv
Wells, L= chairmen of the Vietram Velerans
Conlederation of Milwaubee ssid = ficensed
surgical physiclan’s sasistant. Ee arranged
ta have the Lthree men see Camnew o7 an £1-
smination.

“We wanted to have our guys examped
by the {inest expert :n ine COUNLIY and &
review of the ressarch oz oioxin led us 1o
Dr. Carnow, He's pure paysicisn, & Ron-po-
Aftical animal, and was iy W0 150k for
the reason these men ste Sok,” Welt

Camow performmed & lI-Hgur
tests and physical exarunation of
wveterans {n March. Carnow’s iim
markedly, different from mformation e
men rececived followlng examirations by
Veterans Adminsstration docto—

The results of Carnaow's uidenenaent testa
show Davis and fetlow veieran Jok:n Gro-
mowsii of MUwaures aaffer (rem adnor
oalities tn thelr biood and vascular syatem,

.
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llyer ditorders, nervous system effects and
severe depression.

None of these maladles were diagnosed
through tcsta the tnen had o the VAT
Agent Orange scrozning progrom. Cavs vas
toid by VA doctars he neeusd surgery an
nerves in hiy wrist and should underzo pay-
cholorical courseling. Oroowsril who has
auffered (rom seizires since 1572, said VA
doctots were unable to )dentify thetr cause.

The thurd veteran in the group, Medal of
Honor reciplent John Baca of Bprnufield,
Ao, w1 require furilier examinat:cn before
& diainosis can be made. Wells said.

Boih Pavis and Gromowski went through
the VA's Axert Orange scresning at the VA
Uosplital ot Wood, Wise, & AMijiauies
suburb. At the eoncluston of stz there,
they were sent letters atgnéea by Dir, Michael
O. O'Grady. the a:iall enviorizental phys:
cin, that sald the resully of tnelr rt:al
tests were "salisfactory.”

The Daily Newa atempted to contact
O'Grady cn Wedneacday, but was told he
courd not spe=X Lo Khe press and wed re-
ferred Lo puouc relations snokcsman Y. C.
Parish. A voman 1o Parish’s clfice said he
would not retutrn Lo work until Sonday.

It i the present poncy of tha Veterans
Administration Lo deny any disambity claims
bawed oo dioxin’s effects. The VA provides
Iree.ghysical examinations 1o vets 3 Ro (]
they way have sullurel sdierase licaith ef.
feets [rom exposure W0 AZent Oranae.

The VA sud wednescay 262.909 Vietnam
vets have gone to VA nushiiws complaintng
of inesses they thouz!it couls be re:stad to
Agent Orange 1o e last year and 9.40u of
them were i) enough Lo be hospitalized,
none for asy {lnesa the VA says 4 caused
by Agent Qrenge.

Vern Hogers, a apokesman for the VA
Office of Fudilc and Cousumer Alfalrs tn
CRhicago, last wern 3214 the ageney 4 “Dro-
viding mecical screenzng IGr any velerana
who thINK INeY MAY have 8 problem and we
are dory sa wilhcut amy mwcical proof In
the ehilre wono LIAT 4 LAY Baxtueen Axent
Omnge and mecicul grosiems exisis ‘There
& no Liece of paoer by wny Ci<lor anyw here
that ray's a85lag At all 18 catsed Dy A2ent
Om_"e.

Results from Camos’s wesiing and exam-
nat:ons may gros.de that piece of paper.

Althouzh Cuiow sa:d 1 hase No 1NeD-
ten of becomng involved 1o the peutics of
thus lisue.” he sasd hus divwmess of Cads
s catler of inlerpretration of stuaiexs of
people who have Lthe tarme Lhungs.”

“It comes dosT o & quesacn of whether
you uelieve something that looss hike s
duck, oalks ke 4 duck and Laiks lee a duck
15 2 auck These may bz othrr suntals with
feathers that spend ture in Lhe wazer, tut a
Suck s one specific amma) and peupie
should be adle to detesmine thatl {rom inves-
Ugaticn,” Carnow aad tn assesiing the unk
beiteen dioxin and the healllh of the two
veterans.

in an mterview reatricted Lo the results of
the Tavis examunation and genersl informa.
tion abaut kLis procedures, CaTow ta.d the
Doy News "2y, Davis dispiays the same
[ u naity found iun P le xno
have been expasad to dicxin, and taere iy
abeoiutely nothing else tn his background W
IUEEest any other expGsure Lo dioxin Lhan
‘the Asent Onange tn Vietnam.™

Accoraing W poth the doctor and patient
Carnow's exacitration ¢f Davis detected the
foLowing:.

—Bigh cholesterol, high trigiycerides and
& large concentration of fatly ofils 0 hs
blood, & condition normadly faund 1n peonle
much older than Davia. These faltore
Carnow sald, pose “a very high risk of heart
disease,”

2
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—A4 Jovered level of lver functinns and a
white blood erll coutit patiern that & sum-
lar Lo one in & person whose tminune syslem
L droresied.

—Normast kidney (unctions, bul an !n.
<Ivaae In uric aztd level that could lrad Lo
dney dimage snd bouta wih gout or
xoutly arthritis. Davis has nzd atlicks of
Eout alnce 1933, ane year afeer he retumed
Irom his Vietnam service. . .

—Arvanrty ol nervous system dysfunce
tora. The mei2a nerve In ki nght hand s
infiamed and interferes with arnsory con-
ducuon, a conaitlon often associated with a
degenerstive process. He also autlers from
petty mall seizures, which make hira tau.
3z0Us. ¢iTZy and biur his vislon,

—Abfcnmaldities  in Bis  teproductive
ajslema which, although it 1s still possible
Iur N3 w fether chilldren, oroduce sperm
forms that are not normsl in their ability to
lmpreqnate or are mutated.

—An organically-based zevers depression
polniing ta an tmpalanes of nounshment in
sorte of the cells 1o kis brun, Daves saig
Carnow to!d him he has not suffzted bram
camszge, tut some of the cellr are camaged
0 the pownt where they are unadle o
absarb oxygen
—2Iis by also has difficalty (n Lthe proc-
£33 of energy Proiuction und Lransfes,
=hich Brndy on ocrurrsnces of exirome
wesrness Da.s sad (e ¢ mdieated the
tdy prodeits An enw at the
diozln cotiumination ='n;h sarlis the nu-
ciecs of ¢ s and retarcs the flow of epercy
Wrosah kKis by,

Gromow sk suld Camnow told him & hkely
cause of s sezures 5 damaxe o his brain
caused by malformed cells. il's Liver and
central nervous system wre drmaged, there
I u biockage in hiz lunss and atnormalities
in ru Slood.

“Cr. Carmow Wld me the clserses [ have
zrz ali a resi:dc of exposure tn Lhe droxin 1n
Azt Ora:‘ e.” Grormre skl sanl
Sk 0f Grorwwsce oy be espe-

Ay fraage, Gro-
mMARsr] was Tot. He was o rd B3 & COCK
in Da Nang fawe camp for sk mont ik and
*24 never seol tnto a Sﬂ.‘ﬁl s arten.

“Ine d.ainoas ol Jutsh puta vs o the
5200 10 fnlkink Lhe Inciucnts of exposure
W tnciud-d arcas of Soulh Vietnaro otess-
OULLY UNillsisecied uf posing & threat,” Wells
Zaud.

Camow said his testa’cn the three veter-
ans (nvolved s Sudy of the patent's hwsto-
TY. & cumplete Dnysical exam and 1avaratory
tests 0 measure the funclinra of various
orTan systems: the bver, ¢eniza: and periph-
rral fer.oud 533tems. car. aCcutar asd re-

roCuclive 3Filer:x. we 0 80 & acrins of
tl00d tes's L determine blood counts 1n the
lizer and K:aneys.”

He 235d na Lira exapioys “the state of the
art In claical mediane,” but he Ras ao
eQuipnent ar procedures not avalladie Lo
the VAL

*ihe Vetarung Adcumstratian has the ca-
pability to do anything we can, but anaot
Ravink the results of Mr. Davis’ tests Lhiere,
1 don’t xnow what Lype of exarmination Lhey
csnduct. The VA has a two-volume oook on
the jesearch N0 diox:n, they Lnow what ik
betng done. They have Lhe wxnlokists. bios
stalesticians and laboratory physiclans capss
ble of ¢ong hese sxrae lesta, It becomes a
question of shether or not they agsee with
me.” Carnow sald.

One group a! people belleved to have
agTred 31'h Camow and hiy texts for ad.
Verse hralih effrcts calsed Dy dtoxan evpo-
sure ayz the 13 memaoers of & Maduuon
County Jury who tn Audit gan granting
Judgments of detacen 31 mituiun and 5.9
mitlton 0 cuch Of 47 ratenad wWorxers in-
wolved Lln an exposure reiaied suit

The woreers chasged In the st thes hed
suffered ceniral Nervous sy<wTo dimake and
aancers becawse the Nuilow wiid Western
Rallway had talled to protace themn whea
they weore Invoived I A Jdivxin Cran up 0P
ernilon after a rutl accident in 1979,

Camow lestifled on dbehalf of the workers

“&nd deacnibed Lhe medical dDrobiems he haa

delecind 1o them throuch his teata, Alter (0
dryp of R trlamonw it v adavided the
workers had Deen atlected and  Dogan
making the financisl svantis,

1In his nletview aith the Datly Ness
CaTidw 380 6 vk, © e 2ol Ay Winer
doctors of negliience even thuush the re-
sults of Kis testa on Dacts aind circmaasxl
show defirrent rescits thaty the V0 1e it

=1 do not think aryone U faxirg the Lrests,
Dut Lthey may not e doting alk Ll (et and
cay ot be wicwing the tesally e same
way We hawe only evaiines thiee Deope
and ahen I.m? ‘I’ %e do 0 or more, we sul
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® Mr. DASCHLE. Mr. Speaker, Mr,
PANETTA 85 vice chalrman of the Viet-
nam veterans in Congress, And myself
as chairman, are i{ntroducing lemgsla.
tion that will to an extent provide Ii-
nanclal rellef for a limited group of
Vietnam veterans saifering {rom the
effects of! toxic chemucal expasure
from thelr eervice (n Vietnome 111 of
my colleagues from both sides of the
alsle have Jolned «ith me ln thils
effort.

I bellcve this lezislation (s even more
compelling after the sdalnistration’s
decislon to compensate the resiaents
of Times Beach, Mo. Thougzh the
extent of Federul Government culpa-
bility at Tirnes Beach 15 stild ecmewhnat
unclear, the deetnion to purchaze the
property In the commeunity Jmpiles an
scknowledgment that dicxm, the same
containant In the heroiclde agent
arange, Is dangerous ernough to pay for
the evacuation of 2n entlre commumity
of 2,500 people. If thils Governmment is
willing to secept this responsibiilty {or
Times Berach, IL has even more of a re-
sponsibility to provide compensatory
rellef ta individuals 1t was duetly re-
gponsible {or exov:ing o Lhe very
same chemical In Vietaem.

My colleagues may interexted to
learn that diloxln levels at Times
Beach, sveraging 160 parts per billien,
sre approximalely 20 tumes less than
the mean Jevel of dioxin In agent
orange, 2 parts per ndlbon. Dioxin
levels in epgenl purple averaged 32
parts Der milllon and in agents green
and pink they averaged 65 parta per
milllon. Herbirides pink, purple, and
green used primarily tefore 1255, thus
had diexin levels hundreds of times
hipher than levels ¢iscoverced at Times
Beach and thoisands of times above
the EPA danger level of 1 part per bil-
lion for doroestic use of herbicides con-
talning the contaminani.

We thus belicve It especially ahpro-
priate to introduce legislation which
would compensale certain Vietnam
veterans for llnesses and disabiities
which may be related to (helr scrvice
in Vietnam. Curreot law allows {or the
establishment of presumptions, and
the payment of compensation, when
there is doubt as to whether a specille
lllness orizinated during a veterun's
service or not. This legislation would
establish three new presumpdons for
compensatlon purposes in section 312
of title 38, Unlted States Cede, The
new presumptions are for soft tlssue
sarcomas, s llver conditlon Lniown &S
porphyrla culunes tarda, and & ssin
alflction ecalled chloracne. Sciectifie
studles presently shows a sirong corre-
lation between these ilinesses snd
dloxin exposure. There wowld be nho
presumptive period appiicabie to these
Mnesses, dut in recegnition of the

largest end probably most costly epl- -

demlolegical ziudy ever undertalen
there Is a sunset provisioo which
would terminate benefits within 1 year
of the first report {rom the Centers

for Discase Catrol epidemiology
study unless the results of ithe study
indicate that there continues to be &
significant corrrlatinn between service
in Vielnam and cerzuin heailh effects,
Since The CDC study S expovidd o
have Initlal findings by 1537, the

Z:gunset provision would Likely become

effective sometime in 1523

A few bunticd veterans swffering
from solt tissue cuncers and pUIPhyria
cutanea tants will benefit from thls
legisiation &5 wouid some 2,500 veter-
ans with chloracne or chivracneform
lesions should Yeterans' ddiminmtra-
tion extrapotetions of current chlor-
acne cases prove wccurate, This kekula-
tion s experied to cost only $1 to 34
million & year. The [ollowing churt
provided by the Veterans' Administra.
tion lists the number of aavnt oranke
related compensatlon claims flled with
the accnry at woll ma o hreakdoam af
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diseases to compensatory rellef cur.
rently not avallable. If compensation
can be provided to residents of Times
Beach, and I think (t should, it Celis
nitely should be provided certaln Viet-
pam veterans as well, Followtng is the
text of the legislation: ..
. HR. 1941

A bill to amend title 38, Uniled States Code,
to prorigé a4 presumnption ol service con-
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As my cclleagues can see, veterans
have filed clalms for & number of ad-
verse nealth effcots from sgent orunge
exposure. Yirtually all of these congl-
Yons have been described In aclentiific

“Uterature oo phencxy herdleides end

dfoxins. For relerence purposes, I
wouwld refer my colleagues to chapter $
of the Review of Literature on Herbf-
cides, Including Phenoxy Herbicides
and Assocliated Dioxins, ordered by
Congress ln Publlc Law 96-151, and
completed In September 1981, An up-
dated review should be avauable In
several months. This document. as
well as x bibidography with over 1,118

_ references on the subject i3 avallable

{from the Governmenl Prinung Olfice,
Certainly, there s ho snartsgze of io-
formation on this subject. Despite the
Jarge number of adverse elfects no-
ticed In exposed populations to dioxn,
I Ielt that at this time the lcglsiation
should be limited Lo those lllnesses
which are most Incispulable,

The. efforis of the Army Agent
Crange Tosk Force will also enable us
to verifly 1o most cases whether or not
8 veteran was actuslly exposed Lo her-
bleides, The task force, which has
been busy identifying cohort groups of
veterans who were expesed, not ex-
posed, as well as those who aid not
serve {n Vietnam for the two Centers
for Disease Control epldemlolagy stud-
{es on the Vietnam experience and ef-
fects of egenl crange expasure, is a
most capable and credible source W
‘conducl this research and is compicte-
1y willing to assist the Congress and
Veterans” Admtnistratlon with this
particular effort,

MNr. Speaker, the alleged scientific
uncertainty surrounding ail the defid-
tive effects of agent orange exposure
{n my opinion will contlnue to be ex-
pressed for some time. After all, If we
have been unadie to find conclusive
evidence after pubdlication ol over
1100 studies and reperts on the
chemijeal spanning decades of work,
whal can we expect those studies now
underway to add to the current ¥aowl.
edge that has not already been re-
vealed. 1 personally beleve that decd-
siens can and toust be made on the vvi-
dence which Is slready ava:l:bic and
there 15 sufficient evidenve W0 do 50.
The nocial puilcy (mplications of agent
orange poisoalng have been jgnored
too long. Regardless of whether agen?
OrRnge ¢an be definitely linked w an
Ulness or is merely corrviative, there
are over 16,500 Vietnam velerans with
severe flinesnes they belivve are csused
by thelr exposure to agent crunge. 10
hold thelr fale In the brlance while
Congress, the VA, and the roientific
community deliberate the conclusives
ness of the séicoce 13 & mockery of
thelr service Lo this Natwon aad to
thetr suff{cring. The leghluticen ) amr
now (ntroducing ls a lichtly crafted

h[]l whis® - AT UL E e PN P A ]

fon for the cerurrence of cemam dus-
exs2s relaled o exposure to herdlewies of
other envirenmentai hazards ar conditiona
ky veterans who azrved in Boulheast Asia
durtng the Vietnam ers

Be it enacted Ly the Senale and MHousz of
Representalives aof the Uatted Slates of
dmenice in Congress assemeed, That this
Act Ry be cited st e "Vietham Veterans
Agent Orange Helief Aot

Exg, 2. The Cozgress flods that—

(1} cerwin adverss hesith eflects occur-
ring asong persora ©ho merved In Lhe
Armed Forces in Boutheast Asla during the
Vietnwump ers, ancd certan binth aefects og.
curring among the ehildren of such persans,
ey be tne result of the expmure of such
persans during sych servire to phienoxy her
dtng the herticiar known a3
Agenl Oruwe) and the class of chemicrls
Locuu af Wie dioxins proguced Sunng the
canufasture of such heruicides or Lo olher
Iacwers tnvelved Ln auch service Lncluding ex.

paxure to other herbitldes, chemivals, medl-
cawuona, ¢r envirpnmental bazards or condl-
tong and

t2) e coinprehensive review and scleatUle
AfIYIs of the Llerilure couverlag atudies
relating o whether Lhere may be loand-lem
sdverse beaith effects in humans frcm ex-
pacure to any of Lhe claws ol chiemleals
Xn0v0 & tne dloxtins woduced during the
rmanufacture of the varous phehoxy tierbl-
cldin ngliling ine herdicide known as
Aqrat Oracie), a8 regueired by seciion
2537mAlab of Putic Law §3-15], has jeen
comzlriad end susmiited o the Velerans'
Admiputration

Fwe, &, Eectiom 312 of wulle 33, Unlted
States Code, U anended by edding at the
end the (Liiawing new sutsrction

“ax1} rod the purpoeey of secilon 310 of
this tus and subject Lo tlie provllons of
secdan 313 of this Lile, In the caze of & vels
erwn whe served la Southeast Asix auring
the Vieintm erx and who after such service
riffers froms & glsesae desctibed In para-
Erapn (5244) 6 thls subsection, such dusense
shal] be conaidered to have besn tncusrTed th
or 1sgraveied by Fuch tervice, notwithstand-
g wnat there 1s mo teoord of evidenwe of

ich disesne during tie period ol serTice.

(2% A) The discases relerred W bn para-
graph (1) of Lux subsection are the follow-
ing-

“11) Seoft-tizeue sircomas.

={1) ProphiTus cutlanes tarda.

“(4) Active and residual ehloracne and
chloracneform lesions,

"{1v) A cisesase lsied In a regulstion pre-
scribed by the Administraiol gnaer udpars.
graph (1) of thils parsgraph

*“(8) The Aaminiirilar mey Celermine,
and prescube by reguiation, ducases (in ad.
d.iion 1o Lhose listed W0 subparsgrEdh CA) of
this paragrapn) that meical fesenrch has
thown Dy be due Lo exposure W heri-
cides, chemicals, medicalans, of envicoc-
menta) hacards or canditions. The Adminl-
‘tratar anall inctude in such regulations.s
specJicalida of Lhe s1andards used by the
Adminisimatar in waking such determina.
ton

"4y PamngTaph (£) of i subsection shall
terminale on the Ii=i day of the [int
maosth begtniny alter the end af the cie-
year perad pennning on the date the Ad-
munlbiralor suonits (o Wze apuroepriale
Cormmiticss 0f Cozaneas Anie ezt rejoil 1o
quired Sy acciioD I0TOKI) of the Velomans
Health PaivgTaoy pxtennon sad [opruves
meal Act ot 1979 (Pudble Law §8-151; 93
Bl 10930L"8 R

=
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call a neuroveye?

‘ had full 1.

an t * . ny g
Dioxin Mads Fluman Wrackage
z ~ T E ™ ; ~
O Towg: racikimen: Carnsw

RO THE RECKO:ING of St. Joseph’s
Honnpital™s De. Gedniey, ateam of Mis-

- souri ductors spent a total of about 20

hours examining the Times Beach tost
population of 120. Dr. Cumow said each

. of the 47 railroad treckimen spent a total of

16 or 18 hours sceing his team of 12 spe-
cialists. The croup were examined starting
10 months altsr the accident, and re=xa-
mined at intzrvals unal last November.
““The stufl, which included pherol and
orthochlorphenol, an'cclcd every major
organ systein and RUIRZIVUS ENZYME Sy's-
tems,”” according to this specialist. His
colleague in these
ate, Dr. Shirley A. Conibear. .
“*Many of the workars- had diz botes.
Four had Pauvronic’s dissase. A number
had compicte eoinnry obsinuction. Five or

Medicul Tribune Repurt

scedies awas his associ-

**1 saw some chemilemingucence stud-
tes he did with recirophils,™
St. Louis U.'s Dr. Stavin, DPutedid by iacu-
butc lymphecytes with mitogen?™ -

Yes, Dr. Prince avemred hedid — wi(‘l
phytohemagiutinin, potewesd mitog

and concanuvilin-A. Moceover, he t'uum..
the gencration of ~u-<.roxu.L ..;d:cals wus
alfected. He said lhc chunzeos indicats a1 -
change in hone marrow ot thz vem el
level. He speculates that with the Iympho-
proliferative ability of the bedy impaired,
the freshly transformed -neoplastic cells
may no longsr be swept away in time.

" Dr. Camow add..d that in ..m:mls.
the dioxin is a cocarcinoczn bavond 3
lief. For example, 3-metnylcholznthrene
on its own is known to stimulae produc-
tion of zryinvdrxyaydroylase and thens-

commentzd

about 10 percent, de-

1
veloped skin carcer. (;
Ore had 2 1,200 -
glyteride. Eighieen
had abaormmually low
testosterone, usually
with a marked de-
crease in libido. In
many, - penpheral
neuropathy, 3 Aumb-
ness and tingii

ating, be- 1

came dgeeply p:_inful
at night, causing in-

i DR. PRINCE .’

- by, tumor zrowin.
;_' But whzn dioxin is
L > added, the carcinn-
v . ‘f genic process is cn-
E.. Sz, =y, T hanced thutsands of
M e e )
{'\".'\-_t- s 9, = tmes.
Py T Such  inferential
R R A IR A . sy
DoLma e U] dsks aside, to fully
2 assess the individual
nsks in the Times
Bzach populatun.

prolessional  inter-
viewess last January

- DR. SLAVIN

somnia. Thers were
metabolism, an ATP:h
mﬂ]ls) .

*“*Ancther major problam was a come-
plex of extzasive neurvbehavioral shaor-
malities, often char. hy a severe
depression. 1t was nonpsyehiegenie andin
some ¢ mounssd o whatthie Rusecany
Lrive state, Tiere wers
mahed by Q
¢ handle.””

and CPK

2bror-

(ctarpeend
P R F SV )

Caady L

severs persostiahiy .!nn:\’.c:\'
:cnd..m.y to fly ot it T

Tn 30 of thee A7 even alimest twa veans
atter the diovi spris, Lintvetsaity of Litan
immunotoceclogist Joseph
Ph.D. foed ssgrannent @ ncutncpd
and Bvaptancs e ferciion when coiipaid
with that in ees-matched aormals e
prone moveis ol host eastande s Tty

briace,

vetan ol the ricy,

changes in muscle .

R

o ﬂ..;u needed, :md with its expenence foilows

reached SO or &0 rasidents wath gues-
tionnaires chc"'nu data on lifestyle and
possidle cxposuiz of all types from 2[! dit-
fer=nt sources. From he answers, investi-
gators Jrew the lest group of 1200

A lewmling cuvironmental spoc 1alise, the

Y,

Polo Alne (Calit) Medieal ( tnic’s Cr.
David Dechier, made ths plea: "We very

mush need CDC s expartise herztodo the
leaguedinel epulemiviozic fullowup that
m-- ronslations that v iy perine (P m-
seivet arousd tie faian, preducea study
that evernybody can hive \\ll.'l. W ahoud
Pt one sl e GO fo da than. ™ .

Dying trom diaxinta harse onan limpeel-
al, KMo L Do fevels o nearby ol

were 32,000 ppb, a statewnde hagh, 'L

%

o

oS0 7 B
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Keactions to dioxin ca:vH! ..,

L). rs ..in

11: i n\ 1N N"®%[-=NT Al. 1 ketfi. (lull
AilM\ »-e lifil to Me. fine town of
T ee-I* li Me "OCU e it Iris heeii
« :ix.oni . mi oy ;e.tent.div [F.i/ni<lllS
il "CN ol I: *'l«, or. 1>et.rcs i ithel sites
Miw@ |1l «+n:i"n 101« .f1l m in Mis
S-ri. ii: . e a 1 Mi hipai fi«e also

I* to t\p» »d lo tl < contini.. - ml «homi
c.!

tre ©ibouni; i*e hale >\ | 1it*
i et *I e\, pe Mi
¥ » i »nv 1r .iditd i lieu
o I D Lljiie  ris\nil«i sh." nip
v 1L to \.iy. simili aniellii’ of
Mil Ce 1i. l%«e a iHi-en’s ;Inhl( In
v.e ' oil c<
o nv l)<ited hy .heej.’i Pi irieo.
rti :;ee»:...?,.-to' e e'r «.1 at lite Pni\« ispy
it la.a - n't :i» s how subtly d il
can elie«m ti. e 1ljenan h e<<lv ..nil 1. tv
[l piex«;> <<n “e.,i . war*,aa; s\'leu. ’ for
I —.a. 1-Mil Jillits i-.mscd Itv the toxic
c n,al
evr ri\vi Mi-ii anjlhu.,: this Invio,"
hi* *i 1
TIINI 1S s |I’|=Y# uiir ni (In* Irw
ro»i. ;a P».sal expo- u;a in humans,
f oied . e ¢ % d X (" te Ml to di\m
cit. 1 ell .11 il 1 ch.-lull el spilll in
U ih;.' 1.n.. tirme v ais apo The
0w« ' Ie=d to mii,Pi amount.. of
dMeMil r 1 lli»ls rni'pm; fiom a few
d.:S' to I*a to 1! Ve S,
Piim c : mar. 1ahi. . main ies in the <Into
M - 1 cell a<!IVIt> of l.io tiniUs oi the

ra n Amo'#] :10ln was u reduction m the

normal fundion of nenli‘iph'ls. "Pnc-
nian'-lypr <xelt; lli.it scuiiy about I«
Imdy “iMlini; * hailuna and folcici do*
hris.

Also found was a (In lease in lhe mini
U r of eosinophils, tells timi piai .i role in
roi (rolling allerp.ic leaelions. and a in
duelioti in the concentration of oxypen-
caiiyinj» litiiit¥J=hin in the red blood
cells.

Al'limiph v idcly n’cup.ni/ed a* a toxin,
llie exact extent of dancer posed h\ diox
m in the environment i, < ni.ittei of
«eeniro.'ei: y amom’ Mieliti is.

Jill P Will 1P lileixl «ells f‘iiuee (iiith i!
Mmmally will desimy e.int eions <ells that
rei’nlarly occur in the human hody a>
well as haelena and othei loi<*ip,n mat' ri-
als Il the cells fail lo leenpni/.o and
liistroy ni di/:Man! cells, a pci-oil's risk of
d. velopim; cancer i\ii! increase.

Changes in normal him turn of Mood
cells may also indicate b*'a* ch.ane.es in
the Imne mai row where Mood cell; are
manul.itlured. Prince said Such «hanp.es
could mean a p.rcnter’;i*A of dcvelopm/j
leukemia, a can» or of (he Mood.

The i haiipes I‘linee lountl in Illimis
woil.iucn are renisi'.lent with sitidies dorxe
in mi« ¢ he said In mice «spose»| to l.u pe
amounts of «liki>m, the natural inimunc
system shuts down. When line«- are expo?-.-
ed k= liny amounts «f the jmim.u, tli**ir
while hloml cell production actually is
stimili di 4, hul function of those Ci Its is
altered.

“TIHK lIMMUNK b)slem is a dell« idcly

CI"Crvui Tihjn?. Sunoay. M <ON 27, i

» i

halanerd n,r;ulalor\ .»pelatimi,” |I’'rincc
said. “WIlhmi voli j«'l too man-. of onc liin.
«f celi and not enoiiph ot .aimther, il
compie!'ly up.sels Ino no: mal n*.penso A
rompiorni «si itmuiaie System p, incapa-
Me ol lu.titinp, oli eliali' njfs in a normal
fa .l idi

"This
< . .«ctimi

Pnm.v s;ii«l his sludy icsulls are consis-
tini wilh limse dune ti fé»eden ubere
mcn wmkinp in a lorr.sf spr.iyi-d wilh a
hi rhuade «sint.iininit dio.viu «exporicnced
I j.iplioma';. lunior, ol ‘oli tivu«*, al a
raie si\ timi s /»realer jl| mi noi mal

IP.-l.ai . Wilson, cliaii inali «f !l:(* phy
sii , ilcpailin* ni al ll.ui.a«l t mversiiy
wl.o lias studs-d diesili ami has wrilleii a
numher ot hooks e *imatn;* I»YW*s of
ch.iii'ers a:.MiM.ite«l wilh (osnis. eeai» 111
siodn . doi>* in hum :ns, ik Li.ln*» tke
Si ede li slildv «lteli hy ITilme. ilIVO
lailed tu estahlisli (hai ehiunir explisiiro
(o situlli ainount:; « «lu xm eausiv» cancer.

*SOM!: STI'DIMS sup.ee-.t chronir lovi*
city is cai ciici'.enic |eaiicer-eiMisinf» and
olhers su/'i'esl il is ;>iiicareinop.cnie.”
Wilson said "Sludie*; bave shnivu it oan
pie.luce ean«»r in raP: al hirli «i.ises and

> a verv stilllo and coinplex

"

lemise bulli d fe'IM a higli do«*. It is
Uasly al hip.h (loses, bllI', so ali: lots of
tinnes.”

Wik.on said that use of Aien» ‘Jranjie in
Vietnam hy U.S. militaiy hiices lo clear
vepelation was clore wtihoul normal
s.dcpuanls fer human e>postire and wilh
coniaminani lIcvcks of dioxin thut were

1A
ree:t ( 0.

JTIL. i o>

si.mifirenflv In *l«e: U.a!, those yet relX)rt-

ed in N« | lilted .~at’as

"Ixven under fl.ose L1;* fey ¢ <M
linns, w haven's Seel G i« "ISi I i e
«i'iiex* 0 <« lfeed - 1tvyM r.a. ot ex;*-, .. e
he said, it Inatm tl. a the dafV-'is n.m
he small

A silidv «f T1HeU Vri'*p om faiftes
rejH . iteil L is»*  »ela d th»l iV
That wlucl/. nn *rl e hi ™ viievr g

.ere.meut. rn i if
v.ho-e lei-Imi. . r' emf * <*1» s %
durmp, tt war i ¥ C VooV
ol hasin: tie silie aris "1
clerdigl> v.ith ,v  »I tf-an V.o *n
V.ilo.e li:r h.mds mav ! Iy e\;<O'**)
to A .eut «rariu! Vi t»* I

i5iu\(i: NML> ihe Vi-liiiin finii,i.-Is
are ‘e«.r,., tetit Lith t! fiibml «*d 1
would cm=cl i* ‘jth.s ( all h»<c ™.
hilities ol inter:i«. i S all krdb
noriimi ac!Will.".

Ani.lli.-r Pmvr :silv Of n:i Il tei\j: >
nisi, J(hn iJede'i-.I, heX “'i;-je | *P

fecI* A a »in>" «edlcl. * ¥ i PH Y%k
sisraved rridir,’e/ «r te;ir 1 V. <»or. :n
fairnlimi rmoix* tf an a J le a si

A classic i. f.lom , ® oClifI'd m,
dioxin exr MSI"C i* a .v-M Ir:;:h C. *.d
chlorie« r. Lu* |It. w»}ea N
ohilo.Is s\mph.iv. 1=~ i terir a i,ief.

"Kewr r ifiar, M/ j-n» c¢* of a
exf/iwsl lo iJioa;:;; w.il sr«/v a r..
least \t*ry soen." IP-'l.-mi« .. id "p. p ;
a skin cancer in ih* .se-"- ’hat it r-
taka years after exposuie U fore i- ap-
pears.”

«n



