O
PORTIONS OF DR. JOSEPH K. PRINCE'S CHAPTER ON "IMMUNOTOXICOLOGY 1
CHEMICAL CARCINOGENESIS™ FROM THE BOOK ENVIRONMENTAL TOX1COLOGY.

This 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 2,3,7.8-1e1-
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 chloracne, despite Abeison'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 firsi
trimester of 1977, followed by a slow
decrease 1o 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
lube 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.

Second, the National 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
muliple increase in soft tissue carcino-
mas and lymphomas.

Third, the question is not whether
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TCDD has to be ingasted 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
warkers 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-
laneous 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 {LDs) when commenting on the
value of animal experiments. It would be
more accurate to point to the uniformly
low effective doses for producing carcin-
ogenic and teratogenic effects (70).

THEODOR D. STERLING
Faculty of Interdisciplinary Studies,
Depariment 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 guestions 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 U.K. 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 QOrange' 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, 10 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 (a contam-
inant of Agent Orange) are mutagenic,
carcinogenic. -Or teratogenic in man. nor
that they have caused reproductive diffi-
culties in the human."”

" —PuILIP H. ABELSON
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FROM SOUTH DAKOTA CONGRESSMAN TOM DASCHLE ‘ or 2022252

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

Paul Oreffice, president of Dow Chemical, xécently told a national televisio
audience: "There is absolutely no evidence of dioxin doing any damage to humans
except for something called ;hlorac;e." 7

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.
Foyal Hallanshire Hospital, Sheffieid, England, dotuments a long-term immune syste
breakdown in humans exposed to dioxin some ten,years prior to their examination.

-

The study corroborates several similar studies on Enimals and humans. B
Only yesterday, Dow invited journalists from across the country tc 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 joumali
were told that Dow plans to spend more than $3 million to study dioxin damage in

the Midland area.

I éannot help but wonder whether Dow told them of this study by Dr. Ward, or
if Dow explained the damage this study aoes to the company's repeated claims about
dioxin. .

It is not surﬁrising 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 describeé 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 iceberg, 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. e DOLB, ..

Accompanying Congressman Daschle in today's News Conference is Dr. Joseph K. Prince
a respected immunotoxicologist who is a Research Associate with the University of
Illinois Medical Center and a Toxicologist with the Environmental Protectics Agenc
in Chicago (Regicn V).



Statement by Congressman Daschle —- ?age 2 .

Confirmation SE long-term immune system ¢ollapse as a result of dioxin exposu)
would revolutionize our thinking about this entize 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 civili;n claims for iegal :
and legislative remedy on a potentially massive scale.

And the Ward stu&y raises a host of important que;tions for follow=-up =--
questions like:

e Why was the study kept confidential, thus preventing independent

evaluation by the scientific community?

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

e Were follow-up studies made?

» If they were not, why not?

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

e And Pinélly. docs Dow have further studies relating to dioxin which it
is withholding?
And there ére guestions for ghe Environmeﬂtal’?rotection Agency and other

government agencies as well:

® How did E.P.A. obtain this study and why has so little been said about

® Was the Ward study shown to the Veterans Administration, to the Depart:s
of Defense, or to others concerned with the Agent Orange matter?

® If not, why not?

@ And if the V.A. was shown the study, why haven't tests for immune s&ste
breakdown been included in the free health exams given thousands of Vietnam ve

e Similarly, why hasn't the V.A. awarded a single research proposal to
study the effect of dioxin on the irmune system?

e Leaving the Agent Orange matter entirely aside, was proper account of t

Ward findings taken in considering civilian use of dioxin contaminated defolia

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 Vie
and five years after the Ward study was completed stands as an indictment of all
involved in this matter.

I release this study, and continue m; investigation into other ﬁatetials 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,

Paces A:2-4 PORTION OF TRANSCRIPT FROM E.P.A, CANCELLATIGH
‘ HEARINGS ON 2,4,5,-T AND SILVEX (NOV. 14, 1980)
TH1s ThANSCRIPT CONFIRMS THAT. Dow WAS A“ARE OF THE }'ABD STUDY.

Paces A:5-13 [MMUNE STUDY BY DR. -A. MILFORD WARD
THIS 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 T

THIS LETTER CONFIRMS THAT HIS STUDY -- "WRITTEN FOR AN
INDUSTRIAL COMPANY” —- WAS CONFIDENTIAL AND NEVER PUB-

LISHED IN THE SCIENTIFIC PRESS.

i
C.H 5?7
Tel: Shelistd (0742} 26284 : : Sugiraregional Protein Refuience Uy
Eat. 2837 . .
Telex. 54348 uuae:.‘ G. Department of Immunology,
‘ . Royal Hallamshire Hospital,
Dwecior: Dr. A. Milloid Ward Sheffield, 510 2JF
AMW/JA 6 April 1983
]
m’ - "‘"_'a .
L e 5 S
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L =it
Dear ¥ ISR

Thank you for your letter of the 28th March regarding my paper on .
“Investigation of the Immune capability of Workers previously exposed to
2, 3, 7, 8 TCDD". B

I would be most interested to know how this paper came into your possessic
It was written for an industrial cozmpany in 1978 and was pever published i
the scientific press. As such it was a confidential document and was not
written in a format for wider distribution.

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

May I alsoc ask your interest or involvement in the problem area. 1 note

reference to Agent Orange in your letter head and I can only assume that
it is in this connecticn that your interest lies.

wWith best regaxds

Yours sincerely

A MILFORD WARD
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PORTION OF TRANSCRIPT FROM E.P.A, CANCELLATION
"HEARINGS ON 2,4,5-T AND SILVEX (Nov. I, 1980),

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

s

10
11

12

13

21

22

17220

to push it any higher tian that.

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

chemical »racess the explosion occurred in the Coalite
ircident, do you?

A Perhaps I could put it differently. What I
don't know is that Derbyshire and Améterdam had the same

amnunts of TCDD formed; of course, I don't, I agree.

.M. 30Z0T: T think we can take a break right

now. . ) ,
.~ JUDGI rincu: Let's téme back at five minutes
of 4:00.
{*Thereupon, a short recess wvas taken.)
JUDGE rIiic”: BDacl: on the record.
*IR. BDZOF: 1'd like to nand you a cross-

This document i3 entitled "Investi-

examination nexhibit.
J—
gation of the Tmmune Capability of Voxkers Previously
——
Lxnosertt to °,3,7,8-Tatrachlorodibenzo~-para-dioxin, +TCDD,

——

Hhe Dr. AL Mi)lford vard.

- A“_'* —-r
This docuwrnent savs|Strictly Confidential ) but

rhat is not how's stam of confidentiality, it is not

N v et T T imte =

CM R w . W <y == 1% on ay —

= TR L R L L

slaimea b D

to Lo confidential, and all the names of
R A S S A —— . "

ti:e atients invelwved have been Llotied out.
e e
JUDGH PFICH: Let's mar): this 1488.

(tthereunon, the document was marky

Cross-Ixamination Exhibit ilo,

1483 for identificatinn.)
NEAL R. GROSS

COURT RIPORTERS AND TRANSCRINRS
1320 YIAMONT AYINUE HW

{302) 234.441) WASHINGTON, D.C. 20008
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1 IV MR, U0Z0T:
2 ! Are-rou at all familiar with this stuldy?
3 hY Yes, T am.
.
—_— 4 n Are you freec to -- well, let's turn to the
S first Daae.
6 N The fact that I've gotten te do, in effect, or
7 have thiz vork done again, docsn't in any way inkibit me
8 €rom s“wcaking about it, no.
9 [} llou, on the first paga, there is an indication
10 that the immunce capability of three grousg of adult
i1 nales was oxaminerl, is that correct? :
12 A Yos. .
— L
13 -} And one groud was exnosed to tovic levels of
- —
(‘, 14 O more tilan ten vears previouslv, suowing clisnical
AN im - = megome 3t awiers = RS TN G P g
N? 15 evidence of toxicity in the form of chloracna?
/g}'a r b
(\3’ 0 A That's Group(C. )
\B 17 0 That's Group C, and I might say that this Group
Yy —~
18 C was not inled in by LPA. e received the Jocument Ffron
19 Dow it tRis manac \
AR R O
20 Do you agree that that is Group C, from your
21 inouledage?
f o - -
22 r Yes, that's Oroup C, and tie others are Group
e’ 2 . "
3 N oe= auwanaer I ic Gronpg 3 and 3 is Group AL
\LL(‘D 2 =) and froup ¢ iz the aroun enposed to TUDD, but
: 25 nnt aioring cvidence of Jdermatological teoxizic ?

—

NEAL R. GROSS
COURT NIPORTIRY AND IRANMCRIAIRS
1330 VIRMONT AYINUL, NW
13021 7)4-4.)) WASHINCTON, DC. 10003
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1 A That meant no chloracne. 1t mecant that they
2 vere rountd about the place and could conceivably have
3 come in contact with TCID or not, nobody knew; they wrere
4 an intemediate group.
5 2 -And the tiird group, Group A, werc the unexp.osed
4
6 controls?
._______—#—-"-
7 A Taat's right, o wyere anparently said to ha
8 crrtain not to have com2 into contact uith it.
9 o iiou, the only nunbering on this wvage is tae
10 mirier in the rigat-hiand corner of these pages, and I
n tuink it's pace 107048 that I would like to draw your
12 attention to.
13 b T've got that. ‘Thera's a lot of underlining on
14 \at page.
Q"
) \
]
. ]
Crong: ¢ shous a signilicant increase in the !
ERRAAR 2 1 e s he wh e e h i gt P T e w e AAe L EREREEEGRITIE Sl I
/ /T cases with reduced levels of Immeanglobin D and Immuno- i
[ "o :u .t R . _: H
K in i Jsroportion of !
1 cnses uith depressed NNlA reactivity <a
X RIS SR R D ee gmae e > v
2 slow, this sugaests tiiat there wvas some imnuno-
PP
2 suppression of l:Zm-J:-:ou: that was exposed to TCNDO and
'________—-——7 . - »

c:i:iibited chlorncne, dnenn't it?

-~

NEAL R. GROSS
COURT REPORTIRS AND TRANSCRIBIRS
1330 VIAMONT AVINUL, NW
t WASHINGTON, DC. 20003




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,

' ‘\ Do f\t:'r ‘CIRC.UI:_HTE 'S At 1T

INVESTIGATION OF THE IMMUNE CAPABILITY.OF WORKERS
PREVIOUSLY EXPOSED TO 2,3,7,8, TETRACHLORODIBENZO - T

para - DIOXIN (TCDD).

Dr.A.MILZORD WARD

. SUPRAREGIONAL SPECIFIC PROTEIN
REFERENCE UNIT and DEZPARTMENT
of IMMUNOLOGY,
BALLAMSHIRE HOSPITAL, SHETYITLD.

UK.
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L e WU auuo was Lnitia( 1 as a result of the
Taposted 1né;ce“ce of secondary immune ae~ects in the Seves

.'./‘-...____
population and in view of the avallable experimental evidenc

e

Studies in experimental animals, both rodent and prinat

have shown that thymic atroohy and lymchopenia are consisten
L — e — o

—

' and sensitive indicators of TCDD exgbsure or toxicitv

-t

bl TS

" (Vos 1978). Preliminary studies in men have, however, faile

to document a similai abnormality. The sthdies conducted on
childrén exposed at Seveso (Fara'1977) have shown no differen
In senm immunoglobulins, complement, or Iymphocyée function
between exposed and nonexposed comtrol children.

The p:esent study sets cut to examine the in vitro immun:

'l capability of three g:oups of adult males

i) exposed to toxic levels of TCDD =oxe than 10 years
p:eviously-and showing clinical evidence of toxicity
in the Zform of chlaracne [ é-'-f'-‘";"' C‘}

i4) exposed to TCDD but not showing evidence of dermatoloci

toxicity. f’VuﬁHh "if .
Lo &

’
i
£
-

111) uvnexposed coatrols.

2
O,
<
D
O
o
Q.
)
.é):
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RESULTS

mwensae. Strictly-Confidential

IgGt ' There vas no significint &iffsrenca bstveen ths
three groups or between the test groups and the _

dsboratory raference rangs after dua age correctio:

L3

Ighs’ Thazs Was no significant d1ffarence between the
three groups or between the tast groupd and the
ladosatozy rn.‘.e'zenca range after due age correctior
5% of the populiuon ara daficient in seru= IoA and
this pmp;ru.on wvas raflactad in sach of tha t.clt

gToups. .

Igis Shera was = significant diffgrenca batween test
groups A and B and the laboratory roferancs ranga.
Teaxzt gToup C ahowed a porzal median value for IgH~
snd an obscr;red. range which was 1nd.‘.:_t1nc,-\-4:ha.blc

‘from the other gzoups but these wam a significans

. AY
{ p¢0.03) increaasa in the procportion of =zases which

gave IgH valuss below the 5th cantila Zor the
B———
laboratory rsfasancs rangs.

[

I50s The distrihution of this Lmunoglobulin fn the
porosl population iz trinodzl with 10V having
. tnlateciadble sarun lavels. '
Thare wvaz no sistificant difference in thiz subses
of tha populatica for the thres test mu;u“. )
23.6% o2 Croup B and 11\ of Group C had values of
26D belcw the 5th centila. Thisz reprasentsd 3 )

. Blgnificant diZferanca ftom tha laboratory ~ederenc:

-
Porulation {p<0.005) bSut there vas no sigaifizan:

L2Zezanze betwean test grouss 3 and C.

% ) R N F
10(#o£ the normal populatior :ave very high scrum
levels of IGE and these represent the pool of atopic
{ndividuals. There was no significant difference

between the three groups and between the test groups

-and the laboratory reference range both with respect

to median values and to the proportion of atopic

individuals. t .



Tabla X

Inmmunoglobutdml—- - _ ]
& mtnnyrasnre (
n madian
IgG A k)| " 10.0
g/1 B 56 . 9.7
c a8 . 16.2°
L W 1.9
56 ¢ .
C 38 1.5
IgM A k¥ 0.8
/L 8 - 56 0.8
. c 38 0.7
&
W

o

0.4 = 1.4

5

observed- xango

6.5 - 24.0
6.5 - 15.8

5.6 = 13,1

0.6 "' 408
0.4 - 4.1
0.4 - ‘.B

0,2 -~ 2.4
0.2 - 1,4

Strictly Confidential’

No{t)} below 5th caentile of

roferanc

e ranya.

0 (-}
o (-)
1 (2.6)

1 (3,2)

"1.(1.8)

1 (2.6)

‘0 t-)

2 {3.6)
7 (18.4)

N.S,

p<0..05
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* . * r * "h .
- "1);‘.‘L"in Aty ragd iy - ‘-
ne madian® olisarvod ranga Ho{d}balow Stli contllo® No{t) not dotoctod
390 A 28 21.8 8.5 - 85 . 1 .2 30 -
1U/m}) ] 52 1L.0 1.0 - BB 33 {21.§) ¢ (7.2
c , Mu 13.0 . " 2.0 -1n 8 {21.0) 4 (10.5)
pc0.005 . .8
. . [ ] N -

" Holtibolow the 10th No(V)abovo 20th
centtla of rofearonce contiles of referonc.’
ranga. ’ rangs, ’ !

198 A n 40 <3 - 380 L4 (12.9) 3 9.7

/a1 ) a6 " T . <5 = 31000 5 (10.9) s 114.)
c 34 37 . <3 = »1000 . 3 17.9) . 2 (3.3} . ’

. . M.8, ' H.8.
[} '
? Casos fn which serua Jgb not, detectsd are oxaluded, . Coe )
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[ - ° - -
Lvmohocvtes, 1vmp{ izvte -subpopulations andtﬁﬁitogan transforrmat

v

There was no significant difference b.etwee'n the three groun
or between the test groups and tl-;é.laboratory reference °rahge fo
total.lymphocyte courit, T-calls, or B—éells._ .
There was, however, a,n'inc:;eased prbportion 95 cases in test
qrc;up € (p<0.10) in w'hom the lymphocyte transformation in rescon

. g

to phytohaemagglutin was reduced. )

x

- -t
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Lymohocytes und in vitro  nitogen tranaformation

Totnl Lymphocytes

x 1071

%:2 cells

21009 -

B - cells

x 10° 1

Phw/ trans formation

depressed

/7
n . 10th centila median ' 90th centile’
29 1.6 2.3 _ 4.3 . .
56 C 1.6 2.2 .. 3.6
38 1.6 2.5 4.0 © N
29 1.0 1.3 2.7
56 : 0.7 , 1.4 .20
30 1,0 - 1.8 2.5 N.<
29 T 0.2 . 0.4 . 0.9
.56 0.2 0.3 | : 0.6
ag- : 0.2 _ © 0.4 - - 0.9 T ONLE
2/29  6.6% o : -~
2/56  3.5% '
5/38 13.08 . . S : .p<0.1¢

Strictly Confidential.
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‘CONCLUSIONS

Tast ¢voup A is indistinguishable froa the porzal population
with raspecs to seruc {mmuneglobulins IgG, IsA. Isi, IgD and
' Is%, and vith redpect to ?tﬁi?h.&!ll blood ly-mphcscyns'ahd thelir

ritogen transforzation. - .

. .
. -~ .

Tast .grovp € shows a significant iacrease in the sroporeion of
— m—
cases with reduced levels of Ig0 acd IgM, Thia gzoup shows an

———

. "~
{ac=sasad proportion of cases with depraessed PEA reac:ivity.
. . .

Tast group B falls intgr=edifate batween gToups A and C with
incraased propostion of czses with IgD lavels only, IgH lavals
and PHA reacti{vity bding nor=al.

IgM is the antibody claxs agsociatad with the inftiatien ef the

{Soune raspozsa and with iz—wuze response €3 visel l.nd'pa:t.iéuln.te

- —--—.\'_—-.-h
antigen., I52 iz thought t© be associated wvith the transifer of

1:-:1;:. capabilizy frca the T-call to the B-call and with skort
- ————
tern Lmmunclogical cenory. —

__.’—___—

‘tesa rasults would seen to suggast that Teat grouvp C is

ralatively delicient in primarzy ir—une capabilicy and {n T-cell

- B cell co~operaztion. The Isduced PHA tTinzfor=atlion Iessonse

in this gTocp iz likely to ba the result of viral induced T=call

deprassico as a sscopdary Zeatuss of ths reduced bu=oral lsmune

A
°  capability racher than a pricacy T-call dafaet,
Shis would furthar suggest that toxic exposurs to TCID inducas

lasting aZlast on B-cell =arory and isSune capability, the

5 inza=radlate positicn 02 tess gooup 3 Saing consiscant with

{ Previous exposurs to LQ20 Dut at noazoxic lavels.

/." . . . = I
Strictly Confidential
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* Comparison of this data with the.published literatura o.n TCoo
exposure in man is u::gcu:‘m that cocparative daia has rot yet
baen pubud-ud. The studiaz by Voz st slia axs :anﬁg.md. o ax-
sericental animzls wvhilst the studies on the Seveso incident
zaportad by Fara are confined to childrean without axploration of f
the T eall - 3 csll co-oparaticon axis and the possibla nnvo;.vmnl:-
02 tha cytotxophic antidbody, IgD. . * :

. .

Stparficially this data would ssex to con:uct with the findings
£ron Sevasa, but this suy sizply e oo tha ut.!.:od. of approach to

the problen. Ths pc;sszbnity that this ayp;:-n: dt2%arence iz morae
funda=antal and asgoclated wi:th dagree of exposuces in an adult rathe;
than ;)nd.h::ic population’ =ust also be conside—ed,

Thas concept that T2DD c:.?on;:- can induca a laszing c:!;c: on B cell
rasory and i=auna capability cou.ld. ba test=ad by unz.i.n;u.on of the
werk l.t".ciu!fnén‘ tacords of subjects of this study. Whilst these may
ba 2o Overt g-.ic:nna in majox izfactiva {llresses asongxt Group C,

* 4t would ba taresting to know vhather tke ipdivideale ralatively
deficient in IgM and IgD or shewing altered lyvephogyts subpopulaticn
desopst=ated an incTeused r.:cq'un-cy o2 riror {=fler—atory dizorders.
The expozed and contanmizated gzoups l.zc' =all, and tha significance
thase 2irdings would ba izproved 1L thase ;:o.ups could be inc-easzed,
It would be &n a’ intzga to study further cases zafexrble to these
two gToups If they could be obtaized, even 1f it cesns draving then

f-ca an sltacmative Indusesial Sarvics.

Tailisg this {t would ba {atsrasting to study workers exposed to
oz coctanipated by chenfcals relazed to ~-;vc'::o, particulacsly 12 .:.51-.'.'
conta=ination vas asscclacad with tha davelopoansz of chloracre it
a toxic canifaztatlon.

Sirictiy Confidential
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Excvroamennd Fixsodogy

relatod 1o ilisease states. This anther fecls that 2 s leus ol
infrnation hay been develuged by immunoligical inves-
tigaturs (v indicale that the immune sysiem anmans and
tissne (thymus. spleen, bone marrow, lymphoeyts, nisio-
£¥les) may provele 3 hetn il ker such investigations
that attemp i provishs carly tetestion of copauty b dhimnic
divcare by envimamental chemirals.

- Immune skefiriency oe usinlation ul the immunc repoase
has tuen bnown for many viane lesdiation. matnuieiion,
thymextuny anl cenain amicancer drues currenly i use
sre proven (o rause a3 change in the, immuane svarem.
Alibough the immutie sysiem is complex and sot complecrly
understaod, sallicient inforniation is availablv w0 unticaie
that varieas clenients in the immune sviem apprar quite
semitive ta chemigals,

It is well establishienl thyl active ¢rlls age the mat seasi-
tive 1o chemiesls. A goud dieal wl iniermaiun has been
devetnpend win 1he wae ol anticancer 2enis amd ther canae
bifity 10 induce secnndary and 1ertiary 43Rty iR pasicis .
undergning anticancer treatment. Some of the changes
uaciated with viveh reatnient an the ceitular el are 2l
ey i 1 3l in e and ef toure rises the pusion of
whether ilos activny can e a1 waork dhureg cus 0
environmental chemnals? This suthor leels 1hal therr are
some relatiamhipn rat make the aest deeade in inmuno-
saialogical fsearch prasubly the misd caciting and peten-
tally 1he aunt unjmn Al

Introduction

Duiring the last five vears, many of s have beard il siaboenm
e of tatne m the
siatement bedpest t prrapeel an abealby ener-

11av hase their ey

uilh
tiv natinnsl absere 10 wod caneed vanees ansl voes Aitbough

theer are many dhlieremt opamons as in the Sual numben ol

ALY CIE 1
hes Iween groerallyv agosal wpwng, ain
rewrareh sy, Hhot e
entity! o an cllurt vk 2t

al by ahe

1ental Faree

4 I swive sher priepn i Mo be are

Chapter 5 .

IMMUNOTOXICOLOGY AND
CHEMICAL CARCINOGENESIS

Josrzn K. Prsee

ABSTRACT

he influence of enviconmeniyl :}n-mi(_a\l\ on mamma-

lian sysicms has bren given much aitention nver the
Tast scveral years. Bioaways of a chrunic sduration as well
as shorl-letm genslic 333avs have been develaned =ith an
eve toward the cacly  rocosmtion of the securteme ol &
tevion in some 1aruct argan. 1Y al 3ud buehemgal
changi sre Targeted bir analsais and saveiblamee uy an it
o develop 3 sreen thar wall wznal the resales of ihe
ocecurrence of chronic diveawe.

Aliliough the liver 21i Labiey have hes a punt insonsnely
im‘z*h'plcd. other syatrins bave boen teal o this ellorn
establivh an early wormng svateni. The papruy of e
sudics carried aut have not taken o o cannt the psvbil
ity thal the immune sustem niay bee the nival yehnle (e
such bicaways. Yor whatever reawvins, anvestizataey have
undenatimated the impartanre of the iImmune ssstent as

< The Rihee wrhe 00 mimtminie heiptod pmm, e ;] Cacys simm.e camteh ) et
B omitve IR IR M M Sdeass WU P Usiete wl
Fdn Rebibs IR, Frur! d Foaunbgy sl I wwr s vmrti ms, 1d S L iavanasn
Wimputar enad b ol = Sioll

The ow leo dle msuas b1 mhm b P sy Tulpdod (it ol o o » [ iad
S bt brijd whss .

by .
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Immzactigns-fgr and Chemuud Can:

Kracun v

gl.;m\. the ensvirmnmental chemicals that privent o cercinenzend
risk (0 humany, are on ideal target tor s eszabion. 4

In prefer to en risk, resdichive loswoles
hat had e ie the varions available teols: epntlemiioe, s,
extrapolatinn: of pharmasulograal risne respense studies, the nin
tiple specie cnil rgel organ hinasays, mierabnl, b e
tudics, and chemual siructune selatiomahipn. ™* “These touly,
cautmutly, have served us very well. Homeser the Jact that hnma
dais is lacking in 2 majority of the 3w has been 3 warge
contierialion.

Recent developments in the afez ol immuanohney have provizh:
3 nucteus of data and of cuncepis that My helps rsolve womee «
these problems aswwiate] with extrapolatina
immune mechanisms and the s
lutely, research iz has heen deseloped that |
system cells (small lunphnevies, T amil B ¢eths, mad
praducts cuch as Ivinpthokines plav a we
bady’s imnmung reacion e pasable pathelogy lram g
infection, gralt rejection, aml tumosin producivn.

The fact that these eells are readily acemabie 2l are i
lissne present in exteasivis anunss in pergduead Vool e b
metensial fae rapid proliteiation wakes shem su ideal veluele b
e sy o porential 1o °
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Immune Deficiency and Malignancy

One of the mow significan advanres in @nger information is
the linding that immnnodelicient states are avwaciated with an
increasal incickeree of nualignancy. Kersey® hat shuwn that patients
who have naturally accurring states of imnwunedelicieney sweh as
Wishatt-Aldrich disease, Ataxia telangicctasia, or agammaglubu.
Jinemia have an unuwally hizgh inciderice of maliznani divease.

Numerous eaperimental binassays are cited in his revicw, show-
ing that immune suppression [acilitates ansplants of maligrant
cells, increases a normally baw incidence of viral or chemically
induced cancer and aceeleraies gre-vih of metastases,

Immunosupprussive therapy has been wsed for some twenlv
ocdd years and has had a signilicant impact in producing sccondary
and tertiary cancess in paticnts who were under such treaiment,
Penn® has been maintuining 3 wwmour feeinry of patients who
were on immunosuppressive therapy and classified them inta five
groups witl the following resubs,

Pationts with Tramplanted Canchrs

Sizty-one patients who hiad received nrgan iransplanty from
donor wha were neuptlastic nr within several months sbusjuent to
dossation developad evidesics of malignancy shuwed that tweniy-one
paticas or 31 pereent had evidence of ransminted cancen. Cessa-
tion of immunosppressive therapy and removal of 1the gralt se-
sulted in the complete disappearance of the diseminated neoplasms.

Transplant Peticnis uith De-novo Malignancies

In 3 long-term fulline up of the University of Culorado serics of
renal huinegrafis, 32 of 554 patients developed cancer, an inci-

LY Larinamvuiol 1 by

Non Teawplant Palirnts Treated with Immunojupprevives
{Antiinflammatory theropy)

Data has heen eolleenial that indlivates wbat sf seventy patients
wh have evn mcker anninfaiumatory therapy, wyenty-two can-
cers dovelogl during treatment with \'Jl’im%\ FTGL TN

Na Yo N
Irewe Caer  Thernpr Cars Cenrer Tipe  Cuset
Pawizis 24 Methuiresate 21 Lyesphoms ]
Aminopicrin 3 Leukemin 1
Other N Miin 3
Miv 6
Renat Discase 11 Asathiprine 7 Min ]
Cyclophosphamide 7 Lymphoms 2
Other n Mis. [}
Rheamatoid 10 Cyclophasphamide 8 Lymphoma 3
Arthritis Other 8  Levkemia 1
’ Lymphoma 2
Mise, 4
Syvemic Lagus 7 Cyclephosphamide 3 Kaponils
Eryihwmatinus Amihenprine 6 Sarcuma 1
Other 3
Other 16 Agens Used an Canceny 16
InRamatnry (a1 abenve, alone or (Lymphomav. Leu-
Diseases &3 combived) Lemias, Hodghing
and eancer of skin,
Blackler, culun,
. Broerchys.)
oAy L » R T . | ' RPN

Neoplastic Discased Patients Withous Treniplanit

T somizansplant panients with neveplasniy vei
suppressive caneer therapy, Penn= aml heeer®! el thal wers
and anil even third imnoun have arisen durng treament woh
thematherapennes, OF 1865 panenis wish tameun tieatnl with
either Melplialan, evchgshosphanmde, busuilan, B-mereagiopunne,

2 ammun.

Immunoabuawology end Chemwel Caranogensut

denea 0f 5.7 percent. The Denver Transplant Tumar Registry
data on #M dr neau cancers that have aeurred in 374 pasients s
have received hitlueys The average age of the pativius were thi
nine ycars old |range cizht 10 seventy yvary) and the neopla
occureed from one month 10 one hundred ity four months |,
154) after the transplant (aversge 32 monthn). Aler the tra
plants, \he following immunasuppressive procedures were t
Predniwone, Amnhioprine, anii-lvmphocyie globulin (ALGL A
nomytin. evtlophagshamide. Radiation, spletcctany, thn mivu
and thoracic duct fistula procedures were 21vn in use 1 enngm
tion with ALG ireatment. &-mercaplopurine. methotrezate., .
anawerine were afwn uwed.

The patients receiving irradiation. splenectumy, thymecto:
or thoracic duqt draipage Wcatment accouniel for 217 oo n
cancen, while the paticnts on pharmacologic therapy secoun
for the remaining 154 cancers. The development ! malignu
could not be related in the use of sy one agent, but apgwearet w

_an ellect of ihe general immunosuppression. A vigmlicani lindi

was thai the incidence rate wf solid lvmpliomas amane the ure
transplant paticnis was disjsraportionally Righer than the gene
population. One varicty, Reticulem Cell Sarcoma, was caleula
to be 350 times morc ¢ The lymphoma paticms wi
slightly younger than the other cancer patients {163 verus
years old), and the tumours appeared esrlier than the mher cane
palients (lwenty-three versus thiry-live monthsl, ‘Lhe solid ly
phomas occurred in ninrty-tive patients with the following bre:
down:
Reticutum rell arcomas .+ . Cear ven .
{One paticnl alvo had 3 Kaposi's sarconia.)
Kapeni's sarcoma
Lymphoma... .. ... sl
(Including 1 plasma eel} Jymphoma).
Lymphosarcoma. ......... ciiiiiiiiieieiiianee,
Lympihoreticular malignancy. . ...
Llobebing Diseaer ..
Histiocytic Reticulosis (2,

Immunrdoamedigy #ned Chemmnal Cars 4o meas

thirty-five lymplionias. tmcny blables CGateimmmas, twn tan
canceor of the wervis, and one 11
remainker of the saves were car
malignaney anel toralbi=l fibe

Acute leukhemia oceursest

Kine shsease smrngesl,

chronic granylne
tend to dispel v

leubemiz, Thes ontisial ieglirrenees we
ibeas that these vancers sere Isansitinn furn
the eaiving malignancy. Thus, one can cautinmndy extrapolai
data and identify a significans assouation berween the deve
ment of malipnancy of lymphmd elenenis and tie use of ¢
cals that have the capalnlity wl suppressing vlements i
immunie/lont delfense system, (Cldlurnaplanane js e sie ot
capeble of directly cauning cancer in man since it metabulize
betanaphuhylamine. 1 has causcal blackder canver an aniline
worken.)

Leubemias and Chemical Immune Moaulatinn

Of the four major 1ygus of nmlwnr:l Teukemia, imveloid |
lymphaltic comtiture the greatist peecentage. My clont caan P
aut at about M pereent af all deudemian ot soe tharis e wens
dueclines therealier. The hmphaue wpe hav thie hughest pay
lence in children pnaling a1 aboaut 4 peeeent aml then thab
13l agze thinty to Iorty o theu fives Wt percent prean, Letnewn u
eighlv to ninets. On the way up 1 dis prak, e hmphatie
Paves mvelivisl iy feabemia a1 gl sesenty Leans o) age®

An cpidemiolimgial sl of wilvent exposiee aml lenbeua
conducted amung rubber worker by MeMichael ot al.* ingicar
that au assoeiation beiwewn leakema and il ha

el ne
ubebil el
v atesngg iF

lhllll‘hl whiar th Ciddenn o
butsmme, and chhsanphenient as v b Lemueiens, lumeny
they hadl- boutnd hatle wppb ol gusl evihinee s suppuat o

ne, prhen
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pertiire. McMichacl of a1+ had analyzed wane U0 conworker
tmule rubber wenken) who were wathing luring the years [Yito
1972, but had an employment suration ol teents-five year. They
were Inllowed for nine year with a | pereent b, Marched cun.
trols wore alo analyeed with stanibard moriality ratins and pro-
portional mortality ratins calculaieil. Of the varinus relationshyps
that wyre analysal the avssciation of death from Iymphatic lenkemia «
with a histary of having worked in solvent exposare environment
1t ix of interent that the lempbatic leukemia stands ont
ted with solvent expasure jols. This teukemia tends e bo
the nivelublacic ar the stem cell fpe. MeMichael had indicated
shat the Tenkemugenic eifecrs may have been the sesul) of cuncom-
jtant exposnre o other solvents that were used in the Tubber

indintry.

Jowtaer, Infome ot al.¥ studied a2 population of workers wha
were occupationally exposed 1o only bensene during 1940 10 1934
and wha were fallowed until 1975, Comparisons with twa cuntrol
groups show a sigoilisant exces of nlnerved leukemia {p less than
naey. A five bold excessrisk of ald leukemias anid a ten fold cacess
sisk-of death from mycloid and monocytic leukemias combined
were de Lin the parison between poputations. The
environments af thine workers were analyzed, and records have
stinent that the benzene levels were geneeslly lower than the
recennmended limils at the time they were measured

L The absorvations are in agierment with Vicliani and. Saita,”
wherehy 2 rpescitic tvpe of lendemia s avounated with the expur-
sure 1o hearcae, The myclmgenous ar monocstie lewdemia has
been shown o onrrrlate very well with expunure and (onlirms
the suspicion that beneene is 3 puwerful bone margow [EUNTING
Goldbtein® has written an excellent review uf the i hemopocitic
elfects of bensene expusire. These efteris, alilivogh samuew hat

plicated by concumi exf in some cases, are larly
well demonstrated.

The mechanism by which this texicily accurs is not koown:
however, the alterution of ston cell function iv apparent.M
Oceupationally expased persms as well as laborataey animal studs
fes have shown ¢ ) abuasmalitics. and correlates well
with the Lnown clinical picture of benzene tuxicity. = Golibicin

) Farimmrnisl Trusucdoge

e diseise sullel
anatons (SNLELRILE I SLE, dae putien)

imulated by thee patient’s vwn cellular
L1 allvin an ions Bisswes,

develwps 2
matepial, evpma tald
and has a latzl borm. {ne ol the magor lin

ol o beae nane
betwern an
that fan bi v Prestnably
imulves e Tvmploeytic vucles Mal reacis with the antibwdy,
Lemplunyhin Tun ] PuUN
ol ¢ goll the swollen fymploasies. Iiges
(phageytiniz) the re ler af the ly: avie. the l'.\'t pack-
g~ the muddvproten mstesial as a resndual lamle called LE.
ANzt tlis dlisease is usnalls virally el themapenne agen
such av dipheny lyibntnns somasicd bybalasine, aud procsoamnk
have inducedd the symsbmme that gencrally disappesns upon with.
druwal of the drug. These mochanisms that induee the SLE svn-
drome are nat yei well undenivod; however, chemical mtlnence
on the immune system has produced annbisdiss that include anti-
DNA, antinuclenpeotcio. antihintones, antinncleolse RNAL aud
antibexdics 10 fibrons ar particulate nucicapim . “bhe imjare
tance of these data reifect that exozenons ehemn afs, wiseh mbiv
or inlluence binlogival sysems, have unusigl cleus that are not
alwayy readily apparent. How this iepaoriam defente mechanism
has been modulated by intes play with chemicals iy unknown, bt
anv real capacity o wfiect nuelcar material creancs greawr pm\i-
bilities af Liodogival dasfunduon,

Zacrabi €1 al.Y stanhiedd fuur grongn 01 humans ander treatment
$or sume two and onc-halfl vears, with chlorpromarine and vanimn
other antignrchune drugs. ‘The main ohervation was the preva-

Tenge nf i hngic and thrombaplastie amazolative divonlen,

e authy

In pat
patirnts had
marine 1ated panenisg, wherea
mal s comnnlesed trame 83 100 240 pan
conibimexl therapy, chl
samie length oftime ws ol bevels ol ser

™ 1Y W rm cinlin !'1 LN
metd Jeve i al serm (g M, % ¢ Yy

routrols had |

- Immunohzaniogy end Chemu el Carcimugenyin )

hay mported tbat in mice chronically esposed s 10 ppm ¢
benzene, Ienkopenia. die primarily to lkkmphoeyope
d I Thew i ians of paLcylopenia oy repre
scnt a destruction af the stem oells, Bilure of the celis 1o matir
or preventian of dilferentiation at vime crical stive. Oiher awenl
knawa to produec pancyinpenia act in Tashinn thy
ification of noclear matertal. They include |

ia, was tlearl

itiatin

e . . . = .
c yeeting vinhlastine, vein, | lehicme an
cytochalasin B, Many of these Latter compnnnls have beon el §
clinital treatment of malignancy. . .

Forni el al.2 arricd vut eytogenic stulien anil iave conlivme
chromusomal alwrrations scurtivg in peripherat bluesl fxmphe
cytes, tlue tn benrene exposure.

Il one examines ¢the ontomny of Iymplincvies, i1 v rewbil
apparent that hone mareew: stem welis rvelopy ik twe difteren
lines of cells. The onc line produces hemopaictic preciraors, an
the second line produces the lvmphaid cells. Lisgically, inserfer
cnee 2t the stem cell Jevel is hound o affect bath the blews
elements: 33 well as zhe nomune wviem elenenis. Lalswatar
investigations have ebsesved pancvtopenias sich as meneytie
and myclogennus leubemias die 1 benzene expasure ala
stem cells that have producel sbrnnsesal matuey ervehroacyie, whiel
fusther supports stem cell nuclear fire tion iuterfercuce.

Wolman# has indicated that ample evidence is present o shew
that chromovamial abwereatians can be inidiced sl i
o beénsene, Gaps aml junction breals have bevn abserved i
culinred hinin celh flenbigyvtes and Heda orlisia Ll or 22 « -
AL bensene. Migher thres cansl fnluluted DNA syuthiss, Piaiph
eral lymphocytes siemnelated by plictalienagtu
W Ienerne for wventy-twn hours revesleld bath mantcenal am
steucdnral alierations. Aoenploits I ehromunome bivabag

occurred seven and eight times more freyuently in treated cells,

I B YRV
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Summary

The influence of envirunmenial chemitals upon the pubslic
healih is of omnickerable importance. Determining hiw sush dhem-
icaly may cause adhene elfects huatirany is 3 conlinmng
problens that perpleaes all phases of wivnatilic inyuiry, Genetse
chrunic toaicity and dine rexpaanes age deted leom animal
binassays and microbial DNA studies for biman uwe, and coustis
tute 2 major source of (unitoveny amang predictive 1oxicolagists.

A major s forward in reselving such problems conld he
attained with the wse of luman Ivmphoid cells, wkic are readiby
svailsble from the peripheral eirculating blwd. The lymphnid
cells of the inunune sysiem are an inicgral pant of the delene
mechanism knuwn as immune surveillance and are very impere
tant in the reomniti 1 removal of abberant or malignanl
cvlls, Bt is this relatiouship tian may be distuibed by envitenmen-
ta) chemivals and ollows carcinngenesis tu proceed in suseeprible
indivirluals,

The e of i
aweeral Iragun
wilh continsesl v of such agenns, Sevonnbary as well as werary
canurs have bvn prodeced by henspentic sappression ob e
immune sysen. Coneurrently, insestigators have alwrshown that
tnals wath

muppessive Hiwrapy bas shown there = an

o vansus tvpees ol nalignant divaswe svee vated

b chisesase s @i lanul in i
genetic imnmnodeliciencios at 2 higher Degoeney Hian in immme
pormal husta X it iy Decone spprazen that mal 0t resprinse
in a given Turst may in o e very sermunly depranbont ugeas an
immuse system that has Ixew somelm compionnaal
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Lympluwytes have bnen cither ssippresssd or stimolatisl and
cither cmulition may Ine allieting immune e The hlvwwl
motecyies, which phay a vitgl rde in the B v/ el nerae-
tions, are sheawnn 1 be veny severely distrbel e escewive amntiy
of chlotine or hemoglohin degrataion produs. 8o, direct o
une respunine, s the
nental infln-
through direst
e may be

indiress effinis can mustulate the jn
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city of the lymphoul |
ence. The celts themaelvas may
action. of the tissne in whith they mature and iferen
ouulifiesl preshieing an impolent celt.

The cell may be atfectnl at e surlaee, witly
where antigenic dererminanis are synihiesizesl ae within the nue lear
protein amlor chronunomal levels. Fhus there exias w cedl orall
seasns: morphelogit, hiachemises immupnligists. pure theme
isas, pure biotogivs ald will find an almalince of suitable mawenal
10 isvestigate. The mau rewanding portan of ang work niay well
be that se will be cliser 1o elfective calrapelanon for human
exposure.
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Conxclusion

The mochanims whenby chiemicabs inflimence the immunulogical
surveillanue sgstens are aon uodersanud. b faul. there a1e anany
who have askerl questious 1hat wsy dull the exciement ovee the
immunosrveillance theody, However, thes have nwi been sul-
ficiently substantiared. What has been clugnbaysl mahs presenia-
rion is that we cantun deny 1he anilienees vaiertan ciemials hase
oa the cells aml procluces of tsane fres the lemphouksmmune
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(] BACKGROUND INFORMATION

THE ATTACHED REPRINTS FROM PERIODICALS AND THE
CONGRESSIONAL RECORD ARE INTENDED TO PROVIDE
BACKGROUND INFORMATION REGARDING AGENT ORANGE,
DIOXIN, Dow, AND RELATED TOPICS,

THE LAST PAGE IN THIS GROUP 1S A COPY OF THE
AGENT ORANGE BILL INTRODUCED BY CONGRESSMAN
DascHLE (H.R. 1S61), AND HIS REMARKS AT THE
TIME OF INTRODUCTION,
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DOW CHEMICAL CO., AND
DIOXIN '

. HON. THOMAS A. DASCHLE

OF SOUTH DAKQTA
IN THE HOUSE OF REPRESENTATIVES

Tuesday, April 19, 1983

© Mr. DASCHLE. Mr. Spezker, in
today’s - New York -Times, April 18,
1983, 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, thea
contaminant found in agent orange
and other herbicides, before extensive
use .of agent orange and these other
herhicides occurred both in Southeast
Asia 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 herbicldes of their con-
cermns.

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 is 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
Recordp and hope that all Members
and staff will take the tuae to read it.

The article follows:
(From the New York Times, Apr. 19, 19831

1965 Mywos SHow Dow’'s Axm? ox
* Dioxad
(By Dzvid Burnham)

WasHIKGTON, April 18—Almcst 20 years
ago, scientists from four rival chemical com-
panies attendsd a closed mesttny ot the
Dow Chemical Company's heaaguarters.
The subject was the health hszards of
dloxon, a loxlc contamlnapt found in .3
widely used herbicide thsl-ihe companles
manufactured

Shortly after the meeting In Nidland,
Mich., on March 24, 1665, one of those al-
t.ending sTote in a memoerandum thst Dow
did not want Its findings about dioxin made

ipel

-pany.

publc because the situation might- *“ex
plode” and generate a new wave of Zovern

‘ment regulation for the chemical industry

Another scientist noted that Dow officlal
had disclesed at the meeting a study whict
shovwed that dioxin caused severe" lives
damage in rabbits. |

Dioxin, which bes also been lnked- tc
birth defects and skxin disorders in labora
tory animals Is believed to te ithe deadlies
chemlical made by man, Dut its elfects or
humans have been ditficult to prove conclu
sively. 8ince the Riidland session, variow:
studies have yielded conmctin.-, ‘evidence or
whether dloxin anrea.,ai Lhe risk of cance)
In humans, -

Altbough {t has bee.u known for mam'
years that Dow held the 1535 imeeting Witk
its compeltors, ezcern!s Irom CoOrporats

‘memorandums about the session are-.onls

now beginplng to emerge as & result of :
lawsuit filed in 1979 agalnst Dow and sever
2l other chemical companies. The memoran
dums reise the pessibility that Dow scien
tists have been sayicg one thing in privau
about dioxin while the company’s msnage
ment has said something else in public. -

“There {s ahsolutely no evidence of dloxir
doing any damage Lo humans except fol
something called chloracne,” Paul P. Oref
{ice, the president of Dow, sald lnst montt
on NBC's “Today” show. “i{'s & rash.” Dow
has performed medical tests on individuszlis
su{fering from chloracne ior “over 2¢
years.” he added, *“and.there {5 no evidencs
of.any damasge oiher than this rash whict
went away soon alfler,” - -

Dow's critics” challenge the accuracy o
Mr. Oreffice’s {lat sssertion thsai there is nc
evidence that dioxin causes human camage
other than chlomacne and also charge thal
Dow has {ailed to publish 21l the informa
tion 1t has collected in its own dioxin re
search. Furthermore, they say,’ Dow has sys
tematically resisted Federal and state er

{orts to learn about and regulate dloxin,

According- to a pretrial motion filed by
Yannacone & Associates, the iegal organizs
lion created to represent the Vietnam yveter
ans In the Agent Orange case, the 186¢
meeting on dloxin was attended by eight o
Douw's senlor scientists and slx olficisls o
Hooker Chemical; the Diamond Aikeil Com
pany, which later became part of Plamonc
Shamrock, and the Hercules Powder Com:
A represeniative of ‘the llozsantc
Chemlcal Company was invited but a.ld no!
artend

TConald R. Frayer, & spokesmman for Dow
confirmed in an Interview April 5 that the
giant chemlcal company bed called the

(Over.



meeling (o dlscuss the heslth hnizaras ol
dioxin. “We feel the meetinz *r;-..'s pretty
darn stralghtforeard and propar,” he eald,

“I think on the balance thiaté the record .

shows we discovered s problem, spught out
our competitors and tried to give them in-
formation and & m&m Lo eontrol t.hz prob-
lem.” o L P B % Y

INVITATIOR TO MEETING

The pretrial motion flled by Yannacong &
Assoclates quoted a number of documents.
V. K. Rowe, then director of Dow's Blo-
chemical Rescarch Laboratory, said in his
jnvitation to the, meeting. that Dow had
been researching “toxicological problems
caused by the presence of certzin highly
toxlc impurities In certain samples” of the
herbicide 2,4,5-T and wished to share {is
findlngs. The Dow laboratory was and is rec.
ognlzed as one of the world's {inest private-
1y owned {oxicology laks,

Two days after the meeting. 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 thelr
own and competitors’ 2,4,5-T products con-
taln what they call ‘surprisingly high’
amounts of the toxic impurities,” he wrote.

“Tn addition to the skin eifect,” he wTote,
describing the results of tests on rabbits,
*“liver damage is severe, 2nd a no-eifect level
based on liver response has not yet been es-
tablished. Even vigorous washing of the sxin
15 minutes after application will not pre-
vent damage and may possibly enhance the
ahsorption of the material. There Is some
evidence it s systemic.”

FEAR ON SITUATION .

Dr John Prewley, the chlef toxicologist
for Hercules, who had also attended the
March meeting, got a follow-up telephone
call four months later {rorm Earl Farnum, a
Dow executive. -Dr. Frawley immediately
wrote a confidential memorandum to the
file.

Mr. Farmmum, he wrote, said he was calling
on behalf of a Dow vice president, Donald
Baldwin, and *stated that Dow was ex-
tremely frightened that this situation might
explode,”

“They are aware that thelr competitors
are marketing 2,4,5-T which contatns
‘alarming amounts’ of acnegen,” Dr. Fraw-
ley continued, referring to dioxin, “and iz
the Government learns about this the whole
Industry will suffer. They sre particularly
fearlul of a Congressionsl lavestigation and
excessive restrictive legislation on ithe man-
ufacture of pesticldes which might result.”

A sccond memorandum wTitten . by Dr.
Frawley, and quoted {n part by lawyers for
the veterans, sald bhe bad just received new
informaticn stout health effects of dioxin
from Monsanto, which did not seni a repre-
sentative to the meeting. “E‘rom the data
prondr.\-i. s sample wiich conlalr ined § p_.rLs
per million ‘would be acutely toxic,” he
wrote. *Whether this refers to dcath or
llver damsage Is not clear.”

Laniel Hishop, & Monsanto spokesins
sald In o Interview that his compz
“didn't do any testlnz, period, not then a
not now."” Yle said t.hat. a falr '-eadlng of I
Frawley’s full statement would make it cle
that he had not received the toxicity {nf¢
mation {rom 2Jonsanto, but was not 2ble
identify the Informsation’s source beca:y
the material in the Agent Orange cese h.
been eealed by the judsge. The documen
wegt.sealed at the chemjcal companies’
qu

GROU?P OF 75 oomoms
Dioxln “{s” the name given to zmy of

.fa.mily of 75 compounds, called dibenz

para-dloxins, comvosed ¢f benzenc mo.
cuiss and oxygen atoms. The compounds a;
an unwanted byproduct of zeverzl chemic:
processes, {ecluding the manufacture «
2.4,5—'1' under certain circumstances; 2,4,5-
Is one of the two maJor components ¢
Agent Orange, .-

" Proving the specifle effects of toxic chem
cals en hinmans 3] extremely dififer?
human experiments are generstly protuos
ed by medical ethlcs. Animal tests. whic
are universally accepted by scientists as pre
viding essential guidance on appropriate ex
posure levels for humans, are not a perfec
guide because various species react diffe:
ently. .

In laboratory rats, concentrations as sma.
gs {ive paris per 1,000 milllon have cause
statistically significant increases of cance
In rats..

Two studles, conducted on a group of for
estry workers in ncrthern Sweden and on
group of agriculture workers "in souther:
Sweden, point to a possible association be
tween exposure to-herbicides contaminate:
with dloxin and en tncreassd risk of soit
tissue cancers. Other studies, however, in
cl L.ding one ln New Zealand, show no highe
risk of cancers for a group of farmers, for
esters and fisherman exposed to dioxin tha;
in men in other occupations.

WARNING ON DIOXIN STUDIES

Dr. Samuel S, Epsteln, a-physician who i
professor of occupational and environmen
tal medicine at the Unliversity of Illinoi
Medical Center in Chlcago, cites the Swed
ish studies and other research on such ques
tlons &3 reproductive abnormalities to chai
lenge the statement of Dow's president tha
there s no evidence that dioxin causes an
more damage than a skin rash: “For Mr
Creffice to maXke that statement {3 absurd,’
he said in a recent Interview.

. On March 23, Dr. Perry J. Gehrig, Dow*
vice president for agricultural research anc
development and director of neaith and en
vironmental sclence, cautioned the Houst
Subccmmittee on Natural Resources, Agri
cuiture Hesearch and Znvironment sgains
“overinterpreting” the Swedish studies. Tl
reports, he argued, “are too Incomplete
both individually and in eygigiegale, to cur
rently formulate a clear picture of the posst
ble associations between 1CDD and soft
tissue sarcomas.” TCDD is a form of dloxin

More.
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In 1982, Dow sclentists published 2 report
of a company survey on the occurrence of
spontaneous abortlons, stillbirths, infant
deaths and several categories of birth de-
fects among the wives of Dow workers who
had been directly exposed to dioxln. The
study concludad there were few differences
in the number and kind of birth abnormali-
ties found In thesz women compared with
the wives of Dow workers not exposed to

dloxin, and the report has been usad fre-
quently to support the theory that dioxin is
not as dangerous as generally belleved.

But Dr. Marvin S. Legator, professor and
director of environmental toxicology at the
University of Texas in Galveston, quesnons
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 gToup of wives of
Dow workers in Midland who had not been
‘directly exposed to dloxin, and second, some
wives of workmen who lived outcide the
Midland area, This second control group
was important because the Ml!dland area i3
quite polluted and the general population
has a relatively high level of congenital ab-
normalities. But when they published the
study the second control group was not In-
cluded.” :

A “SAMPLING 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 {irst two groups, end they were
questioned in a ditferent. way,”’ Mr. Frayer
gald.

Information compiled by Dr. Alvin Young,
an expert at the Veterans Administration,
indicates that from 1251 to &3 American
companies made a total of 154.5 mlillion
pounds of 2,4.5-T. s

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

pounds were exported o other countries -

and 78.1 milllon pounds wers used comestLi-
cally. The balance, 10 millinn pourds, wes
destroyed by the Government after if was
decided Lo halt the Vietnam defoliztion pro-

gram. .
Dr. Young estimates that 1,7¢0 pounds of
dioxin a year were produced {n the United
States from the mid-1850'8 to about 1975,
when stens were taXen to Umil i: through
changing the manuraclunny process.

There Is broad sgreement tnat o substan-
tial portion of diox{n-contamipsated wasles
are buried in thousands of dumeps around
the country. The Environmentail Protection
Agency recently said there were 12,000 of
these dumps. Other experts have estimated
the number may be cleser Lo &J,v .

BUITS AGAINST COLIPANTES

Billions of dollars:.zre nt z;t.a_.e in th:
answer to the qumuon of what the chemica
companies knew and-when they gnew {t. Ir
addition to the tens of thousands of veter
ans who have sued the chemlcsl compani
because of their exposure to Agent Orange
in Vietnam, thousands of other American:
livinz pesr toxic durmnps, such as the one ir
the Love Canal arca,of Niazara Falls, N.Y.
are seeking damazeS on ilie grounds thal
diexin and chemizal poisans leit there hav:
shortened their lives arcd catised cancer
birth defects end genetic dzmagze.

In January 1079, a mroup of vetlernn:
brought a Fedaral suit in #iew Yorkx, chery
ing that the dioxin contalneq in the 2.4.5-%
sprayed {n Vietnam was a couse of cancel
and other diseases emony weir memoen
and had resulted in genelic damsgeand th
birth of severely deformes cnildren.

Victor John Yannacons, Jr., 3 principa
organizer of the asscciaticn of lawyers han
dling the class-action suii, zzid In a recen
interview that tha gooup ©ow regretent
20,000 Vizlnam veterans, “w:cows z2d chil
dren of velerans whop ere sosiing damage
against the chemlical ccmzonies tast prg
vided the Government with Agent Orange.

The suit against Dow and the other majo
manufacturers al 2,4.5-T i5 scheculed to ©
to trial In the Unlondale, I.1., court of Fec
eral DLsmcr. Judge C,'—eor.f:e C Pratt Jr. L
June.

in an annual report filed wﬂ.h the Secur
ties and-Exchange Compai-zion in Vashin:
ton caljed a 10-K, Cow s&id it wag oae of &l
chemlical companics who were defendants §
the snit. “Dow believes it fizs not been sc
entifically demonstrated tkhat the injurie
claimed by the plalouifs were czused ¢
could have been cavsed Dy expecsure L
Agent Oranze,” the repaort said, -

The PDow. report zico roted ihot th
chemical company wa3 oppesing 8 move b
the Environmanis] Protectica Ayency ipit
ated during the Carter Admunistration th:
would torally ban the use of 2,4.5-T+n th
United States. The hemidde thereiore .
stil] being used on rice ez, on range lanc
and In industrial areas sucn ax mﬂ.nenes. L
control weeds,

The company's repmwd puhlic stals
ments about the comparative safely, ¢
dlox!n, Including testimony to Congressiotr
a] committees, press releases and scientlf:
papers, have been accompanied by effor
on its part, particularly (n the Reagan A:
ministration, o biock the Covernment [ro:
collecting informaticn about Lha contam
nant.

Evidence of the repea.wd eont.a.ct.s betwese
Dow and EP.A. otficials in Wasoinxtoa,

not of the subject of the meetings, Is co!
tzined in the calendars and travel records 1
these offlcials that have been ouvtuined ¢
the House subcomnnm:cs investigating tr
Bgency. -

{Over



Dow releasing toxi

New studies by the Envirenmental Pro-
lection Agency {EPA) show Lhat the Dow
Chemical Co- is releasing dioxin and at
least 40 other toxic subsiances into waters
downstteam from is Midland, Mich,,
plant site, agency officials have reponed.

Catlish placed 1n cages in the Tit-
tabawassee River just downstream from
the Dow plan for four weeks were found
to have become contaminated with con-
centrations of the most polent form of
dioxin of 110 parts per tullson,

That level is nearly 14 umes the con-
ceniration found in fish tested in a similar
mannet just upstream from the Dow
plant, indicating that site as the likely
source ol the conlaminant.

The downstream concenlrations are
move than twice as high as the 50 paris per
tritlion level labeled by the Food and Drug
Administration (FDA) as the “leve! of
concern”™ for human consumption.

Officials pointed out, however, that
comparisons may be inappropriate, since
the EPA tested dioxin levels in the whoie
fish, while the FDA standard refers only to
edible portions, which may not be
comparable.

Regional EPA olficials in Chicago long
had charged that the Dow plant was a
significant source of toxr @ * . mination
in downstream walerss, inccaing the Ti-
tabawassee and Saginaw Rivers and
Saginaw Bay — where catfish and carp are
harvested commercially.

Earlier evidence had been ambiguous,
however, and was disputed by Dow, EPA
officials said. The new study “confirms for
us the problem is these,” said EPA
Regiona! Adminstrator Valdus Adamkus.
“Nnw we've got very good and clear
evidence that dioxin and other toxicants
are being released from the plant. The
levels are of concern to us. It has lo be
controlled.”

Dow olticials said the new studies were
not consistent with previous data, some
of which had been provided by Dow_ and
that contamination levels were small,

The newly reporled study also found
traces of more than 40 toxic campounds
in water samples taken downriver from
the Dow plani, including methylene
chloride, chloroform, various pesticides,
PCBs, and herbicides such as Silvex. The
dioxin iound wasinthelormaf 2,3,7,8-T,
ot TCOD, considered by many experts to
be the most potent toxic chemical known,

The levels delected were extremely
small — S0 pans per quadrillion of TCOD
in water downstream from the plant —
but the EPA analysis extrapolated from its
findings the estimale that some 35
pounds of toxic chemicals were released
from the Dow plant every day. The plant
discharges more than 61 million gallons of
waste water daily.

The water level study was conducted in
1981, Adamkus said, but results were
delayed so lang because of the difficulty

" LINES TO GOVERYMENT

&~

P gy s
hiuli H N

1% wudadw

ceoi BERPAC

of analyzing wch small cancentrations
An earher feport by the EPA regional
office fed lo 1he forced resugnation of
Acting EPA Administeatar john . Her-
nandez last month. Adamkus. in congres-
sional heanings, had said that Hernandez
had ordered the altering of the eaclier
1eport to eliminate conclusions that Dow
was the source of contaminants in the
downstreamytivers. :

7
’

AMERICAN MEDICAL ASSOCIATIC

NEWS

April 15, 1983

- -

Anne McGil Burford, for example, made

at least two trips to Mlidland, Mich,, in her
A 22 months as the hezd of the Environmen-
.tal Protection Agency. Rita Ll Lavelle, the
former head of the Government precgram to
clean up toxic waste dumps, met at least 14
times with Dow afficials in the 11 months
ghe held offlce, -
. Mrs, Burford, Miss Lavelle and 11 other
. political appointees’ recently resigned or
were dismissed amid Congressional inquiries
on al'erations that the agency’s toxic waste
prosram had been mlsm.ndled_

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

Three weeks ago, for example, agency of-
ficlals {n Chicego told the Investigations
Bubrommlttee of the House Committee on
Energy and Commerce that their superiors
in Washington ordered them to change an
inportant report on dioxin o comply with
the wislics 0i Zow,

The key deletion from the report was the
follo=‘ngz central conclusion about Dow’s
Midland plant: “Dow’s discharpge represent-
ed the malor source, {f not the only source,
of TCDD contamination found in the Tit-
tabawasse and Saginaw Rivers.:md Saginaw -
Bay in Micbhighan.” ©

(Continued from previous page)
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When the first phase of the lonz-await
ed Agent Orsnge trial begins in U.S.
Federal District Court (Uniondale,
.N.Y.) next month, it wiil focus on the
“government  contractor”  defense.
. Chemical makers who supplied the
Dept of Defense with Agent Orance
and other herbicides that contain 2.4.5,-
Tricholorophenoxyacetic acid 12,4,5T)
will argue that st the start of the Viet-
nam war, data concerning the potential
hurnan health effects of 2,3,7.5-tetrach.
" loridibenzo-p-dioxin {2,8,7,8TCDD), a

Zim e TEy
3 ke rorn]

i court

Kimmiz, the program's director, to help
seck the cause of the oulbreak,

By 1957, the collaborative eifort was .

brinzing resulta. Schulz's research iden-
tified dioxin ea a by-preduct in the pro-
duction of both 24.5T and ita precur
sor, trichlorophenol [TCP). Skin tests on
his own body and on animasis indicated a
direct iink between dioxin and chlor-
acne, Monitoring of employees who had
contracted chloracne showed & possibie

link between dioxin and liver dinease.
At the same time George Sorze, n
Boehringer  chemist,

- "] was seeidng ways to
S wmﬂ:{ cut dioxin levels in fin-
ished products. “He be-
. iwteee ] DLeved that temperature
-{ was the key to dioxin
-s-| control,” Schulz says.
Sorge subsequently de-
veloped a low-lempera-
ture TCP production
process whose end-
product showed newa
tive results in Schulz's
animal testa.
. Uver d=mage. Schulz's
findings were publiaked
in four German madical
publications in 1937,

conhmlmt 2,3,7,8-TCDO, of Soxin, was sprayed in Iha ViaMam war, They became  widely

contaminant of 2,4,5T commonly known
a8 dioxin, were equaily accessibie to
both government and industry. And
they will argue that what data existed
were scanty st best

But a closer ook at some trial docu-
ments—eesled in the courtroom but
pubticly available elsewhere—indicates
that a great deal more was known
sbout potential health troubles associat-
ed with dioxin than most companies
have sllowed. In fact, data were emerz2-
ing in Germany as far back as the late
19508 that suggested that dioxin was a
potentially hazardous substance,
Outtreal, The early warnings about
dioxin came from Karl Schulz, a young
German physician who, in 1955, was
treating & Bochringer Ingelheim factory
worker for chloracne, The worker, says
Schulz, told of similar cases among oth-
er 24,5-T workers in Boehringer's
Hamburg plant Beehringer stopoed
producing 24,5T and asked Schule,
then a member of Hamburg Universi-
ty's dermatological program, and Joséf

44 Chomical Week /My 181097

avajlable 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 ta the presence of liver damage
found in several Boehringer workers,

The chemical makers want to prove
that the government knew cf Schulz's
work. About a year ago, two Dow law-
yers met with Schulz snd asked him
whether he had been contected by Air
Force persohnel of by Friedrich W.
Hoilman, who in 1959 was chie{ of the
research branch of the L.S. Army
Chemical Warfare Laboratories and
was charged with scouting Europe ior
potential chemicat warfare agents.
Schuiz says he told them that he “had
never been contacted by either Hofl-
man or anvone {rom the Air Force.”
But Dow asserts that a report by Hoff-
man noting Schulz’s article was circulat-
ed widely throughout the military,

Dow Chemical apparently was con-

*ducting its own research in the 1930s. It
had asked Joseph V. Klauder, a Phila-
delphia dermatologist, to conduct a re-

FIC8 OF NUMAN eXRCTHNENtS W FAN;
tentia! health effecta of b
ased on 2,4,5trichlorophznol. Kla- n]l'r
lccordmg to publicly availatle docu-
ments, noted that some of the materials
he was working with were “higaly aller-
genic.” The documents are apecific
about mome substances, For example,
an’ internal Dow report on Klauders
findings indicates that 2 herbicidal com
position containing 837 Silvex (24,5TP)
proposed for “control of acquatic
weads" is irmitating only in concentra
tinry' exceeding 5k.
Ayaminaga It in not known v-hother
Khacder, who died in 1952, carried aut
any experiments using 2.4.57. Bt
Boehringer clearly did. In 1258 the com-
pary wrote to all menufacturers of TC?
and 24,5T worldwide, warning them of
problems inherent in 2,45.-T production
and acprising them of its safer produc-
tion process. While confirming the let-
ter's existence, Boehringer declined to
relense & copy to Chemical Heck.
Inzignt into its contents can be
gleaned from “Esrly Dow History of
the Chloracne Problem—Bicchem's
{Dow’s Biockemical Research Laborato-
ry's] Contribution,” an internal report

At mzra o knovn ehout
aloxin's healid iozares than
many companiss voudig admit

prepared by Dow just 13 daya before ita
contreversial Mar. 24, 1455 meeting
with representatives. of other TCP man-
uvfacturers, including Hercules, Dia.
mond Alkali {now Diamond Shamrock)
and Hooker Chemical (now ()ccidental),

The report asys that the Boehrneer
letter, which it dates to 1957, contained
the “resuits of research on chioracne,”
including a deacription of “dungzer
points” in the production process. she
tenart states that Bieshnneoer cailed for
3 ProckSR ranperacnre il of Lal 1, ¢

Cavein nees the arne ex T n

TCP anz 2, The Uow document i§
annexed as Bn exhibit to the recnrds of
the 1979 Federal Insecticide, Fungicide
and Rodenticide Act {FIFRA) hearnges
to cancei the registrations of 2,4,5T and
of Siivex. Both materials contain dioxin.
Slow to move. The Biochem repont
notes a 19535 letter from Bochringer to
the Swiss firm Givaudan, in which
Boehringer sought safety information.
Givaudan referred the letwr to Dow,
which, according to the document, sent
its own letler to Boehringer describing
“hazards and precautions [or safe han-
dling of 2,4,5trichlorophenal,”

Despite its interest in the Bochringer

technology, Dow did not license it im-
mediately. In early 1564, the company
gwitched 03 productivn technmiue toat
required pl:\ Ant provess temie res ol

315 C, Measured 0 [hcemter ived, TVY
wasle streams costiaed dioxin levers
ranging from 6. 0- 100w parts per ani-
lion, according to material iGtrocuced
by Dow during its recent mouon fer
summary judpgment The Hivchem re
rt indicates that it was, indeed, the
igh process lemparature thal generals
cd the high dioamn leveis, and ivd to &
major outbreak of cnloracne st Dow.
Althouyh Dow el the Muwbi-wn Dept
of Pubbe Health alvut that protiem, it
did not muention it to the Depl of De
fense unti] 1957, Dow has contendved n
‘court thst "hnowicdpe of Uie proise
occupationsl bazard™” that occurred in
1964 is “wrelevant” o the ginernment
contractor defense because it “prompuy
remedied” the problem.

Neither the dioxin levels in finished

product during this period, nor the
ameunt of Dow’s output that went into
domesti¢c or military use is known. But
sn Air Force sampling of Agent Or-
snZc's  predecessor, Apent  Purvle,
whh wad used between 1452 and 1363,
showed dioxin ivvels as hich 23 45 pam.

Both Dow and Monsanto supplied 24,58,
T o the mitary duney tho ume, Cit®

iny the penaing ubgation, Monsanto has
reserved comment

Dow's nghte. In March 16€5—the same’
month 24 s meetng with other TCP
makerys—Dow  purchazed  licensing
rEod W Boeknncer's lowtempvrature
TCP manufacturing process. From then
on, Dew contends, its 2,45T aever con-
tuiiwd tngre than 1 prmoof doain, Tie
cempasy has recently stated that 2.4,5T
corzadiiig | ppm or less presents no
human health hazands,

Still, Dow seeka to prove that govern-
ment oficials were alerted to polnual
problems with divxin well before J9od.
In pretnal documents, Low netes 3
1852 articie i the Journa! of Inv
tve Dermatology  that
2AT3TCDD 23 3 jatunt act
art:cle was based un reszacea e the
physiolowy of acne, condueted at the
University of Chicago Maiwal Center
and commissioned by the Anmy.

Helen Krizer, a university chenust
who worked on the project, recalls get-
ting the idca to use Tv'DD &s 8 stasdard
ty peensure the strer oths of other s
Devled achieyrens frem it arsowm
Chemical Abstrects, Rozer @ikt r~
call whether she meationed Senclz”
wora i her own ann..l! sepurtst o l.’w
Army pror to 1862, But she dovs say
that "ty possible.” a
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Bioxin Puis Dowon the

Soot

n a chilly moming in March 1965, a
highly unusual zathenng ook f:lace at
Dow Chemical Co.’s headquarnters in Mid-
land, Mich. Without any corporate fan-
fare, Dow scientists met vath colleagues
from three rival firmsz, Hooker Chemical,
'Diamond Alkali and Hercules Powger,
Ontheagenda that day wasa dise

cussion of

the effects on human health ofa fdmlly cf
chemicals known as dioxin. The chemi-
cals, including Agent Orange, later used |
by the US. 1o defoliate the jungles of Yiet
Nam, are an unwanted byproduct ia Lhe
making of herbicides. Al the ume, most
chemists were only vaguely aware of |

".'.I-.\-.;—-'-..- -
"
»

Memos of 1965 meeting hint at coonpany’s fears

| ing the preliminary iegal man:uvcnng in
| & class-action lawswit that has Eeen
| brought on beralf of 20.000 Vict Nam vet-
| erans. ther widows and children against
| Dow and cther produzzrs of Agznt Qr.
1 ange. Scheduled for tnal on Long Island
| pext maath before US. Distnct Court
| Judge Geerge C. Prait. the suit charges
¢ Lhat the dioxin contaned 1n Apent Or-
1 ange ¢iused cancer and Other arlments
1 among Ine soldiers and genetic defects in
i their chuidren. Dow has resclulely dented
I the charzes. ln a television interview,
[ Dow President Paul F Oreffice said.
“There is absolutely no evidence of dioxin

Sitting along the Tittabawassee River, Dow's $orawiing n3Llialion in Midiand, Mich,

dioxin, or its problems. But Dow had. just
expericnced an outbreak of dioxin puison-
tng among workers in Midland. it wanted
to sound a privale alert to prevent sumtlar
incidents at other chemical plants, includ-
ing those ol its competnors,

Last week this seemingly generous
gesture of good will came back to haunt
Dow. According to a report in the New
York Times. memorandums [rom partici-
pants in that almost forgotten sesston in-
dicale that Dow's objective may not have
been corporale benevolence. Rather. the
documents show, the meeung appears 10
have been pant of an etfort to heep discov-
eries aboul dioxin's perils from saplding
into a public scandal. which could have
brought a new outery for povernmenial
regulation of the chemtcal wndustry.
Wrate a panticipant from Hereules Pow-
der: “They (Dow| are panticulariy fearful
of » congressional nvestigation and ex-
cossive restrictive legislation on the man-
ufacture of pesticides.”

The documents were unearthed dur-"

Ghosts from whal seemed hike a carperate gesture of gooa wiil to compeittors.

doing any damage to humans, except
something caiizd chicracne. Il'sarash.”

Muany scieniisiz Lo Rot Lake the chemd-
cal so ligatly. They $ay that even conuen-
trauons as Jow as 3 parts per tnihon can
cause birth deiects. cancer and ciner sen-
ous tliness 1n laberatory animals Last
weck the Centers for Discase Control in
Allanta reported that 112 ¢f 30 residents
tested 1n Impenal, Mo, rear cioxin-
conlminated [imes feazn, showed ab-
normaiities in blocad, Lysr or'kidnev funce
1ons. Says Dr. Inang Schikoti, direcior of
the eavirenmental-science ab at Mount
Sinar Medical Center in Manhauan: "No
qeestion acoul it, diox'n 15 harmiu! 10
v humans. It 15 man-made, As a result, the
human body doesn't know how 10 break
it down, We swre ) in cur bodgies and
“accumutatel.”

In 1564, alter 6% workers at 1s Mid-
i land planl developes caloracne foltowing
exposure 1o dioawn, Dow began a full-
scals investigaion of 18 efiects. When
dioxun was admirustered 10 fabbuts, ther
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livers were severcly.damag=d Asone par-
ticipant in the 1¥65 mezunz later wrote,
the Dow scienfists reported that “even
vigorous washing of the {rahbit's| skin 15
minutes after agplication [of dicn) will
not prevent damazge and may posubly en-
hance the absorption of the maicr:al.”

Now, 18 years after the privais parley
of scieptists, the Midland area 15 still
wrestling with dioxin. It continues ©
show up n taintzd water from Dow’s
Midland plant, has been found 1n fish in
ten Michizan rivers and is the wwurce of
considerabie anxiely ameng local resi-
dents: Says Diane Herbert, a younz moth-
er of two children; “Almost everyone
seems o have thyroid prodlems. and
_there arc a ot of skin lumous and ajlergies
“in pets.” To assess those fears, Michizan's
stats health department is seeking state or
federal meney for a major slway of diox-
in's cffects on residents,

Whatever the gnvate concermns of the
Dow scientists at the 1965 meeting, they
did not lead to public action. As a compa-
ny spokesman said last week, “*\'z found
we had a problem. We corrected it. We re-
ported it 10 the appropriate authorities. |
We called in our competitors. urged them |
10 adopt our practice. This was reaily an |

_attempt by industry to police itseif.” The |

Viet Nam veterans' lawyer, Vizter Yan- ©
nacone, has a harsher view. He calls the

backstage parleying nothing less thap “a |
conspiracy of silence.” .
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NEW DISCLOSURES REGARDING
AGENT ORANGE

HON. THOMAS A. DASCHLE

©OF BOUTH DAKOTA
I TRE HODSE OF RYPRESINTATIVIS

Tuesday. May 24, 1983

@ Mr.” DASCHLE. Mr. Speaker, a
recent news story In the Robirson. [ll.
Daily News, present striking estdeace
of Lthe link between the dioxmn in agent
orange, to which tmany servicerien
were exposed in Vietnam, and the -
ness thal many of those servicemen
have suffered.

1 commend the writer, Tony Gordon,
for hls extensiveg resceren. and I ree-
ommend his article to my colleagues
for their understanding o? this signifi-
cant lxsue:

[From the Robinion (11L) Dally News. May
§.1583)
Arocary7sg Laror? “Ouance-Hor™
CorrmovIneyY
(By Toay Gorden)

A toedlcal specialist In Chicago hsa disg-
nosed & pumbsr of phyrical aiments n
West York resident Bammy Davis and an-
other Vietnam veteran aa being relaleg w
the defoliant Agent Orange.

The disgnosit I belleved to be the firxt
time a physiclan has drawn & connection be-
tween (liness and the exposwre of U.5. serv-
Scemen In Vietnam to the dangera of dioxin,
an Ingredient of Agent Orange.

Davis, who was sawarded the Meda) of
Honor lor servion tn Vietman, wass cae of
the Iimt three Vietnam velerans to be ex-
amined for possible dioxin-celated Uinesses
by Dr. Bertiam Camow. Dresident and
senjor scientist for Camow, Conidear and
Associates, Lid

Cuarriow La the director of occucational end
environmental medicine at the Umiversity of
Illinois School of Fublic Health. an atiend-
ing physitian st three Chicize hospitats and
the author of more thaa 50 articies and
publications on the ellevcts oL the environ-
ment on huran health,

An advisor to Lhe three veterars, Irv
Wells. s chairmen of the Vielnam Velerans
Conlederation of Milwauhee auid & licensed
surgical physiclan’s assistanl. Ee armanged
to have the three men see Carnew (o anex-
aAmination.

“We wanted to hiwvr i Quys examuned
by Lhe finest expert *  ~c oountly and &
review of the researcs aioxan led us Lo
Dr. Carnow. He's purr o.viician, & Roa-90-
Qitica) animal). and was s:lnyg o laox for
the resson these men are £cX,” Welis aad.

Carnow performed a j2-00ur wines of
tests and physical examinarion o the three
weterans in March, Cames’s {indle are
markedly, difterent from information the
men recelved following exuminstcus by
Veterans Adminisiration docto —

The results of Carnow's Lsdeienoent tests
shom Darls and fellow veteran Johin Gro-
monsk) of Miwsubes saffer (rem abnor-
malities n thelr blood and vascular system.

E:..:_;.v-:. '5"

Congressional Record
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llver disorders, nervoua gystem effecta and
severe depression.

None of these tnaladies were diagnosed
through texia the tnel kad ta the VA'Ss
Agent Qrange acreening progrom. Cave vaa
told by VA doctart he nevusd surgery on
nerves {n his wrist and shouid underzo pay-
chological eourseling Otomowskl who has
suffzred from sclzures since 1371 sald VA
doctors were unable 1o |entify Lheir eause,

The thud veleran 1o Lhe group, Medsl af
Ronor recidlent John Bata of Eprinafield,
Ao, »1l] require further examiral:sn before
A €lazninas can be mace, Wells sud.

Joth Cavu and Gromoweki went through
L‘" VA's Asest Orange scresoing it the VA

cspiial sl Wood, Wise, & Abjsauxzee
ubu:b Al the ceoncdusion of ety Lhere,
they were 1ent lefier signed by Dr. Michael
O. O'Grady, the a.alf environmental paysi-
oz that said the results of thewr ndtial
tests were “satisfactory.” -

The Datly News atlempted to contact
Q°Graly cn Wednesday, but %3z told he
could not 3pesk to the press and was re-
ferTed o puoee relations anoscsman Y. C.
Parish. A woman in Parush’s cifice said he
would not return to wark untl Monday,

It I the present posicy of the Veterans
Administration 1o deny-any disabifity claums
baved on dioxin’s elfects The VA provides
tree.n 28l exARInAYions L0 vrls aho foel

Rey wmay have sullered sdierse li=adl «f-
fects fror ezpasuie W Adent Orasae.

The VA 2aid ‘wedneseiy 2635409 Vielaam
vers bave gone to VA Suspiias coeslaimng
of iinezses they Lpogh:t cculsl be resaterd to
Agent Orange 1o the last year and 9,499 of
e 3ere Ul enough o Be hosoilalized,
none for any ilness the VA sayas 18 caused
by Agfent Orange.

Vern Hogers, & apokesman f[or the VA
Ofl:ce of uddc anad Cocsumer Affairs 1n
Chicap, 1ast wern snd the 4Z20Cy aa “Dro-
Viding medical soreening fOr ANy VeleTans
who LEinE they iA? have a Drodlem and we
are doing a0 withoul any mrcical Drool In
the enllre wond Wik & LAY Getueen Asent
Orenge ALY et Drosiems sxisis. There
12 no plece of Caner by wny CuClor Anyw Nere,
(hat xays anytbsg al all s caused by Azeot
Omnusnsze. *

Resulls from Carmow’s testing and exami-
natons tmay prov.de Lhal piece of paper.

Althourh Camow 1a:d “] hawc Do Nt
den of becomueng 1nvoivad Lo the pelitics of
thas Lswe,” he sud has &xamess of Cavs "u
2 ccatter of anterpretraticn of stuaies of
pcople ¥ho have the taTe tlungs.”

It comes JosT Lo & Quesisn of shellier
you ULciieve sotaething that loois jle »
CucK, Wil Jlge & CUCK AN Laiky Lae A Suck
32 cuck These cay be olhar anmals with
feathers that spend Line 1h t0e vazer. But a
duck is one speciic amumal and pewpie
should be sble Lo deletmine thal {rom Inves-
tizauen” Camow sa:d Ln assesiing Lhe unx
betteen dioxin and the heallth of the two
velerans.

in an \nterview rastricted to the results of
the Dasvi examnation and gznersl tnforma-
tion about kiy procedures. CaTow toid the
Daiiy Reas "Air, Davis dispisys the same
sympioms Usaitiatalty lound Wh peopie vho
have teen expased 0 dicxin, and there ur
sbsoiutely nothing else tn his tackground to
suggest any other expssure ko cioxun an
Re Azent Orange \n Victnam ™

Acceramng w poth the goctor and patient,
Carrow’s examiratuon of Davis detected the
folowing:.

—High cholesterol, high tnglycerides and
& large concentration of Jatiy ceils Uy s
blood. a cond:tion norxally fausd tn peonle
much older than Devia. These (altors.
Cwpow sald. pose s very high risk of hean
disease.”

[ )
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—A lowered level of llver functinns and a
white blood cell count patlern that is sirmy-
ar o one in & Derson whose iIminune aysterg
la'drorened.

—Norraal kidney tunctiors, dbutl an n.
rease tn uric acid level thac canld Jrad to
Kdney damage ard bouts =ith gout or
soutty wrihnta. Devis has nzd attzczs of
£OUT slnce 1339, ope Foar after he returmed
irom hiz Vielnam service.

=AveTiety of nervous system dysfunc-
tora. The meida nerve th kO nght hand Iy
inffamed and Interleren with aensary con-
duction, s coraition often astocialad with a
degenerstive procesa He also suffery from
pelly mall seizures, which make him nay-
scous. ¢y and blur his viston.

—abhcrmaiities o bhis  reproductive
a7siem sjuch. althourh It 1s sttt passibie
fur n!m to tether children, produce sperm
forma %at are Aot normal n their abiiity o
lmpregnate or are mutated,

—An oranically-basa kcvere depression
Polnilng Lo z2a Lapatance nf asunshment in
sorse of the cells 1D Lis bruin, Davws aad
Carrow told hicx ke has not suffzred bran
camnage, tut some of the Cells Are camaged
0 the pownt whete they are unable to
3230rb eR7REN

—3iis bocy also has difficulty in the proe-
e3 of enerzy proaduction and Lransfer,
which tnings on ocrurrsnces of exircrme
weornem Daas said fue wrats o
bady prodoieas RO eV
diazin conaminaton © swlis the nu-
Cirus of o i and retarcs the Nlow of energy
WireLan Bis beaty,

Gromoa skl said Camnsw told him a hikely
cause of NS sured L3 damase to his brain
taused by rcalformed cerls, i bver and
central nervous syslem wre camaged, Lhere
U » Slockage in hi3 Jungs and senormalities
in Lt Slood.

“Cr. Carzaw told e the dlscrses [ have
=r2 all & result of exposure o the dioxin tn
Azent Orange.” Gromnewsxy tad,

The cizangas of Grurmnwscl may be espe-
cially slznifllcant bevause wluale Davis sas
ARANOC W0 u comsal unit Wn arcas of Viet-
rAm tmrRyed wiTth A Orange, Gr
™mATRer) war RoL e wat W a1 A% L ONE
in s Nang s rond 257 ux mont bk and
waa never senl LN & soray =g area.

“IRe d.ainitais Of Juty PUA %3 In the po-
ideiIte O FxDOelre
ta ticiud=1 arres of Hould Vietniam orevs.
QuLlY uhsusiecied ul posing & threal,” Wells
Laid.

Camow said his testa’cn the three veter.
ans Ivolved “u £3udy of Lhe paltent's Hlo-
£y, & camgicte dDayical exam and iaboratory
tests to messtre tne fencuora of various
OrfaD systems: the liver, ceniza: and penvh.
rral ReroLy Spatems, Carint NCUL and re-
procustive 3ysiers. we A.20 o w aeriey cf
blood Les's w determine blood covnts tn Lthe
brer and x:2neys™

He wud ny fir7o emnioys “Lhe state of the
art In chnical medicane,” byt he Ras ao
tqu:pment or procedures not avatiabte to
the VA

“The Velerana Adeunstration has the ca-
padility Lo do anyihing we ¢an, but not
Ravinia the tesults of Mr. Davis’ tests there,
I don't xnow what typ+ of examunation they
cenduct. The VA Ras a two-volume pook on
the research Into dioz:n. they Enow what s
beirg done. They have Lhe waxnlogists, bio-
IJLaLsiCians A LDoratory physictans caps-
ble of doing these same lears, 3t becomes a
Question of shether ©r ot they agree with
me.” Camow sud

One greap of peoble belleved o have
arreend ¥1'h Camow and hu lexus (OF nO-
verse hraith ellrcia ealsed by dioxin expo-
e are the 12 memowra of u Madson
County Jury who n Audtst v3an granting
Mdgmens of betaeenhd 31 nmit.cun wnd 412
mihon to euch of 47 ruirnad worsers -
volved Uy RN exposure Frintend sult,

The vorkers charged in the suit they had
suffered cenlral Nervous sYLLLTE OLMaNe and
cancery becalgs the Norlirg wing Weslern
Rallway had falled Lo protece :n when
they mere Invoived In A SiLXt0 Cirall ud VO-
enstion afier a rul accvdent tn J959.

Camow Lestified on bchalf of the warkers

<% and deacribed the Mediral broblems he has

detecisd to them wh his laxea, After 4O
L.EVY SN THE NS tve o swovated WRE
workers had bDeen allevied aldd  Dedan
aking the fvanz.a) ax wnic

in ha I'l fNicw o the Daly News
Canow an2 Lo wxa . Lo I8 azy vlieer
doctors of Proligence even thowsh the re-
sults of ki teats on LWy vl firumawskl
show dilirr €333 L the (L

=1 do ot think aryone (s farieg the Lests,
but Lhey may not be Joiing &l ol tin ang
may ROt Be vicwng Lhe resuils (e saie
way We have c:ialy evanlhivd thire peop.e
and when snd if we do YU or mare, we sl
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¢ Mr. DASCHLE, Mr. Bpeaker, Mr,
PaxzrIA 85 vice chalmman of the Viet-
nam veterans la Cengress, and mysell
s chalrman, are Introducing lemsia.
tion that will Lo an extent provide Il
nancial rellef for & limited greup of
Vietnam veterans suifering {rom the
effects of wxic chemucal exposure
from thelr service In Vietrom; 111 of
my colleagues from both sidcs of the
alsle have Jolned with tme In this
efiort,

I believe this legislation Is even more
compelling after the administration’s
declslon to compensate the resiaents
of Tirnes Beach, Mo. Though the
extent of Federn! Government cuipa-
bility at Times Beach s £till somewhat
unclear, the declaen to purchare the
property in the community ioplles an
acknowledgment that dicxin. the same
conlalnant In the herbicide agent
orange, Is dangerous enough to pay for
the evacuation of an entire cammunity

of 2,500 people. If t il Governement b
willing to accept this responsibiity for
Times Beach, It h.u even tmore of a re-
sponsibillly Lo provide compensalory
relief Lo Indisldunls 1 2as quretly re-
sponsible Jor caguviing 1o the very
sarce chemical {n Vietnem,

My colleagues may be interested Lo
learn that dloxin Jevels at Timnes
Beach, averaging 160 parts per bitMen,
are approximately 20 tizmes Jess than
the mean level of dioxin In agent
orange, 2 parts per milion Dloxln
jevels In agent purple sveraged 31
parts per million snd tn sgents green
and pink they averaged 65 parts per
milllon. Herbicides pink, purple, and
green used priscardly tefore 1455, thus
hed dioxin levels hundreds of times
higher than levels dlcovered at Timmes
Beach and thousands of tunes abova
the EPA danger level of 1 part per bl
Jion for doro¢atic Use of herbicides con.
taining the contaminant

We thus beieve It especinily appro-
priate to Introduce legistation which
would comapensale certuln Yietham
veterans for Ulnesses and <izadiiities
which may be related to thelr aervice
in Victnam. Curreat law allows [or the
establishment of presumptions, and
the payment of cotopensation, when
there is doubt as to whether a sp=cifle
Hiness orisinated durnng A veterun's
service or not. This legulation would
establish three new presumpuons f(or
compensation purposes 1o zectioa 312
of title 38, Unlted Etates Code. The
new presumptions are for soft tissue
sarcomas, & liver conditlon \mown as
porphyria cutanea tascda, and & siln
affliction called chloracne. Scieptific
studies presently show a sirong corve-
iation between these iinesses and
dioxin exposure. There wouwd be no
presumptive penod apoiicadie Lo these
Mnesses, but In recegnition of the
largest and probably mast costly epl-
demlological ciudy ever underaken
there §s a sunset provision which
would terminate benefits withln 1 year
of the {lrst report [romy Lhe Centers

for Diseass Control epidemiolory
study unless the resulis of the study
indlcate that there conlihuves to be 8
stgnificant corrviation between service
tn Viclnam and cariuin peraih cifecta
Since the CDC study i3 expeid Lo
have I(nitla) findings by 13537, the

-.--.. «Jaynset p:-o\.'tslnn would Lkely become

effective sometime in 1423

A few luiltied veterans suffering
from sofl tissue (aNcers mid Puipinyr.a
cutanes tarda will benefit from this
legistation s wouid same 2,550 veter-
ans with chloracne or chlorsenefur
lesfons should Yolerans' AdninwUas.
tion extrapolations of curreat chlor.
acne cases prove accurate. This heglda.
Yon I3 expreted to cost only $1 to 34
miition & year. The [ollowtng churt
provided by the Velrrans' Administrs.
tion lists the numtcr of sarnt ornnge
related conpensation claims fled with
the arrncy ac 3¢l ax a hrvakdoun of

dlseases to compensatory rellef cuf-
reolly not available. If compencation
can be provided o residents of Times
Bezch, ang I think 1t snould, & cefl-
nitely shoudd be provided cenasn Vipt-

pantmetia—— I 31 nam veteyans e well. Following is the

Com, w2 & azamy woged iy 3l text of the legislation: .

A Corm w8 tuecen Qufroé 151 e - HR. 1081
Adwad b e i B p0d wEg, 0wn 184 A bill to amend tlle 33, United Gtates Code,
b I L0 pronice & Presuaplian of service con-
: {00 for the occurrence of certan ds-
,;"“mm":u paciv} Jnﬂ:u“.':‘ﬂ :‘u- .: eas2s related to exposure o herbicides of
MO I DAH FWALT. 85 SeNaycs CRGAD B GXELE IO other eavireamental hazargs or conditions
AdUD L b velernns % ho a=pved In Boutheast Asa
® 133 § v Coug g SUN B R Oaod hapea bl w2 I during the Vietnam ers

Sa cro'rs foM. Mo, WOu Ao Bl goea . 41
AaTEl Mta, 84 Lt (2wl
Mo & woes Wl Kw yp TG M ecFYEn . B
8 &g X ovom 71
MoafarTw 1magmy w
ﬁﬂﬂ!-‘mlwm__—__ )
Bl 2o =6
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As my colleagues can see, veterans
heve flled claims for a number of ad-
verse heallh cffccts from ageat orange
exposure. Yirtually all of thuse concl.
tions have been described in scleniifle

-Uterature on phenoxy hervicldes and

dioxins, For relerence purposes, I
wowd refer mny colieagues to chapier §
of the Review of Llieralure cn Herble
clézs, Including Phennxy Herbleldes
and Assoclated Dioxins, ordered by
Congress tn Publle Law $5-151, and
completed In September 1981. An up-
dated review should be avaudable In
several months. This document, as
well as a bibilography with over 1,118

. referencea on the subject is avallabie

from the Governrment Prinung Qilfice,
Certatrly, there 4 ho shortage ol w.
formation on this aubject. Lespiie the
large number of mdverse elfects no-
ticed In exposed popwanops 1o 0joxin,
I Iclt thet at thiy tme the Icylsistion
should be ltmjted to those ilinesses
which are most incisputable,

The efforis of Lhe Army Agent
Orange Tzsk Force will also enchle us
to verdy 1n most cases whether or not
A veteran was actually exposed Lo hes-

bleldes. The task force. which has
been busy Identfying cohort groups of
veternns who were exposed, not ex-
posed, as well as those who ald not
serve in Vietnam for the two Centers
for Dlsease Control epidemlology stud.
les on the Vietnam experience and ef-
fects of ngent orange exposure, Is &
most capable and credidble source Lo
‘conduct Lhis research and Is complete-
ly willing to assist the Congress and
Velerans Administration with Lhis
particular effort.

Mr. Sceaker, the alleged scieatllc
uncertzinty surrounding sll the definle
tive effects of agent oranye exposure
in my opinion will continue to be ex.
pressed [or sorae time. After all, U we
have been unabie to ftnd conclusive
evidence after publication of over
1.100 stpdies and reports on Lhe
chemical spanninz decades of work,
what can w'e expect those studies paw
underTay to add to the current knowl.
edge the! has nol already been e
vealed I personally beiseve thal decl
slons can and must be mace on Lhe vyl
cence which Ly alrerdy avasbie and
there ls aufficient evidence o do so.
The oocial pulicy lmplicatians of agetit
orange poisoning have been fgnored
o long. Regardless of whether agent
cfasige can be deluniey g to an
Blpess or s merely corrviative, Where
are over 16.500 Vietnam velcruns with
severe LINesscs they beleve are caased
by thelr expostre L mgent vraige. Ta
hald thelr tate tn Lthe balance while
Congress, the VAL and the ectemtifte
communily deliberate the conclusive-
ness of Lhe scicoce s & mockery of
their service to this Nation and lo
their sul{ering, The lecklutien 1 anyr
now tutroducing a & tightly crall.cd
hill ‘hlf“ -

AT ETT T P

Be 1t enacled Vy thr Sencle and MHouse of
Reprasentalives of he Unvied Sicies af
dmenca i Congrew ouemced That Wit
Act may be ciied as (e “Vietnam Veterane
Agent Orange Hellef Ast”.

Bxe. 2. The Cozeress [inas that—

{1) cestaln 2dverie healh elfects occur-
ring anong pexsoru who served In the
Artaed Horces i Southiesst Aslg durtng the
Vietnam era, an<d oertan Lirth aetects oc-
owrTing among Lhe cnildren of such persans,
may bLe tne reaxult of Lhe exposure of such
DerEIRS QuIisy SUCl servire Wy Rlirnosy hess
biciges g Lhe Rersicide known as
Agenl Omunser and the cless of cliemicals
Lhouy ef Lae dioxins produced Gunng the
anufasiure of such hicrvicijes or to other
faztors tnvelved in auch service lncluding ex.

pozure to other herblcides, chemicals, ced)-
cALONS, OF envVUoAmacNtAl datards ofF condls
tong add

(27 ¢ ¢runprehenayve review and sclentille
anuiyys of e Llerature covering otldiies
reiniing Lo helhet there may be long-term
adverie besith elfects (3 hu=ans frcm cx-
pacure W any cf Lie sy of cheraleals
XNOTD as the dloxing jcaduced dunng the
reanufaciure al e vanous phienoszy herdls
cidta iagluiling Lhe herticilde known es
Agent Oracie). a3 reguifed by section
SiGiaxIngB) of Pusie Law 54-151, has teen
comzlstad and submrnted o Whe Velerans
Adndpiiration

Em: 3. Escuon 312 of title 34, United
States Coxie. U mmenced Ly edding st the
2nd the $allowing oew sede~clion

*3x}) F'er the purpoors of sectlon 310 of
this titde wad subject (o Lhe provions of
ascuon I3 of this Uile. tn the case of & vet-
et Tho soeved L Southesst Asta guring
the Vi2in~wn ers and who alier sych service
ruffers from A cQitesse driTiDed In Dars.
STaDn 4QXA) &f (il rubsection, such diuaw
arall be canmdcred Lo Lave Dean Incwrres I
eF aggraveied by such semvice, nolwLhsiandg-.
Ing wnat thero L3 no veverd of evidenve of
ruch diseine Qurng Wic pefiod of eeraice.

“IAXA) The d=sases relerved to In para-
graph (1) of Lhis subsection are the follow-
inx:

*1§) Selft-thne sarcomaa,

~ti) Preph)Tia cutanes tarda.

{9 Actuve and residusl chlorscne aod
chloracoelorm leslona

“iiv) A cicscase lsted In A regulation pre-
acribed by the AdMIREITRLOr BNdLT aubpars-
graph C3) of titls paragraph.

“i8) The Alminitratar Ay delermine,
and prescfibe by regwaloi, discascs (i Al
dition ta Wose Lated o audpalsgTapn (Al of
this paragrapb) Lbal feuvicai fosvustn has
shoam may be due W eapcsure o hera.
cides, chemicaly medications, or enviiog-
mensi hazarus or cooditions. The Asmino.
~trator snal) wmclude in such regulagions.a
specaicatioa of the etandards used by tne
AGTIDSIAWe Lt waking such deteruuna-
tion

*42y Tamagraph t1) of 0 subsecilon shall
terminate oo the firsk a7 of the lL"t
mosth beginniny wiler thie end al the chir
YPAr £eriad Deniag on the date the .\1
MINISLatur  sLoiita Lo Lte
Cohumls
Quued SF soctiod S0aNd) of e
Healthh Piodtamy patersovn and l_ pm"
tent Act of 197@ (Public IAI DB-I.SI' -3}
Btat, 1093. .8 5, .
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Dioxin ntada Human Wreckeci
Of Tonah Trackm : ocii no j/

MrJieot Tnt>\t*c firp.irt

kO'-! THE RKCKONING of St. Joseph’s
1 DOr. Gc'l::icy, a team ut Mis-
souri doctors spent a total uf about -JO
hours examining the Times Beach test
population of 120. Dr. Carr.ow* said cnch
of the 47 railroaJ trackmen spent a total of
16 or 18 hours seeing ms team of 12 spe-
cialists. Tne croup were examined starting
10 months after the accident, and reexa-
mined at interval* until last November.
““The stuff, which included phenol and
orrhochlorphenoi. affected every major
organ system and numerous enzyme sys-
tems,“ according to this specialist. His
colleague in these studies was his associ-
ate, Dr. Shirley A. Conibear. # -
“Many of the wouters had diabetes.
Four had Peyronie's disease. A number
had complete urinary obstruction. Five, or
about 10 percent. dr*-
veloped skin cancer. ;e
One had a 1.400 tri- ii s
glytcride. Eighteen!?
had abnormally low i
testosterone, usually ji »
with a marked ce- j|
crease in libido. In\ V.
many. peripheral i
neuropathv, a numb- :
ness and l.r.giing. be- i
came deeply painful
at niebr. causing in-
somnia. There were changes in muscle
metabolism, an ATPase ar.d CPK. abnor-
mality.’ oo
“ Anotlier major problem was a com-
plex of extensive neurobeh.n u>r.ii abnor-
malities. often characterized by a severe
depression. It was i,onp>ycl:ogenic and in
some cases amounted to u h.r. me Ibav.ians
call a ncuro\ccot.,,i\e state. There were
seveie personality divom.eis. narked ty a
>tendency to fly otf the handle..* ~ ~ ..
In 20 of I'*; -I? aiiro-.t two xc.’rs
alter the diovm 'Pui. Lmvetsity oi tiiu.oi*
inimuiioioMc» eloots;  Jo>cpn Prmce.
I'h 1) . Ikoi.d i.;; ani;eit ..i iuir,np:»il
and | y t e i.:\ti.'-i wi.ee com:*.wed
with that in age-Miatche.l normaN [lie
ptime move:* ol h»** ie ist.iuce no Imrvi
had full J tuwi il the fnemy.

-A A

* 1saw some chem:lun encseenee stud-
ies he did with neutrophilcommented
St. Luuis U. ’%Dr. Slavjn. But did lie incu-
bate lymphocytes with rniiocrns?*

Yes. Dr. Prince averred. he did — with
phylohc mugitlutinin. pokeweed mitogen
and concanasulm-A. Moreover, he found
the generation of luperoxide radical>wjs
affected. He said the chances indicate a
change in hone marrow at the sretti cel!
level. He speculates that with the iymch-r-
prohferutive ability of the tody impaired,
the freshly transformed neoplastic cells
may no longer be swept away in time.

Dr. Camow added that in animals,
the dioxin is a cocarcinogen beyond be-,
lief. For example, 3-n.ethylcholar.threne
on its own is known to stimulate oroduc-
ticn of ary ihvdroxyhsdroxylase and there-

by, tumor growtn.

But when dioxin is

m :.31 added, the carcino-

genic process is en-

¢ A hanced thue*ap.ds of
times.

Such inferential
risks aside, to fully
assess the individual
nsks in the Times
Beach  population,
professional  inter-
viewers las; January

reached yOO or 9*0 residents with caes-
tionnaires eliciting data on lifestyle and
possible exposure of nil types from all dif-
ferent sources. From the answers, ir.vesti-
gatorTdrew the test group of 120.

A leading environmental specialist, the
Palo Alto iCulit | Medical Clime'* Cr.
David Di vl.-.r, made tin. plea: "Wo very
much need C D C' expertise here, to do the
longitudinal ep.demnoiocic {fowun ’hut
is needed, and with its experience tuilow-
ing p.eml itioiis ibet  diNperving them-
selves .now.id li e nation, je.eediii.c j w;idv
that everyb.nly c¢.m live wuli. We should
[*it onl lii:>d m CDC uv>do ih.s.

Dyinrj Ircm d'oxin: n hn".« on nn lirr-"rl-
nl. Mo. (arm lhonn h/volu tn nr irt.y i.ml

were 3?,CHO pie. j e..totowide hujli.

Vi wWVALT >,
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DU Eni i -
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I'l nic.-e said his study loaults are eonsis- - -W-m :_- oilm_( :k%’g.a
hni with those done in .'ividmi where N j= = >
m hV.‘%lrc%ﬂ-ml men wofkil.p in |1 lores! *prayed with ;« !_ .qu,’l % .V hd
_ nﬂew‘ .CIM d: lii rhiciil” (aml.iiniiiit du».\in experienced 1E_ r. H*N -3 r hd
I‘I’!In.GI: a‘ -B. .mphonia* lhiiioi - o! fa ll lrene at a Il hd -I:-I-a-r,ls
) ki il i g ! it en v
1-ﬁ1 IHIm mIS _Imr tie si\ linns »re.it‘T ;lsm Normal n-'|- emen --é_*
Nill Rl Vil et '>’|( it oaom\lmlimlsr'iq’atdﬁ'i"”n"hd;nmg'{/ Bilosinn |
Teplady coor K FK‘III oy 5 o Sjrcfied diodn ar Fes ritfen 1 te v, o
ak '.B.ﬁ.% éllb 4 b J;U n- nnher d _hooks 1 bels oF it " VA fa_df'llj‘*'
L ¢ HpWe ant oS St vith N b, a0 1e s d i hise
maxy Doy alb.apn s o Sl Ee T '%}a 1o - kS PCC -
Ct<c#§'(.)tca’r?rﬁ\i/-=l! I%I?cfm Sc_ajrh =V 1fre rec, o, tar a1 k.r.d»
gy |call' e LIkd o esteblish hd gioiiv oqusure Ly e
allsm deee n uetsity of e
ﬁehlrey vl vivTe hlced el ac sl a"“'rl‘flddm”e » (ALY Jon Fecbln. (75 e fe °f
-Ima ] - 1ap-_ ‘ - " siijm;«” chronic toxi- '.,-' i C. Ct. r. mn.c <
g—'llll(i alxé(tﬁ- I W;S; cily%wclaicsirirw t'niKc‘SIcancer(—causingland aHE/ ..}J']_@*II V'a'<€r r
mll—rra'aw‘mi]rd: I III others such*st il is ]lll eareinof.".cnk'." ma_a cﬁad?a
1 nce HI Wilson said "Sludif”; have shmvn it can M- = ® =
V\Olklumllg Qﬂ (% pM’dnce canmr m rah; at hu Il doses and E'f_]rg -:*- r-g‘l I’.W M
IJ"(- (%d hmlr‘emm hpfc ICairo* Ins!li defects | .s' iiipli (Misi’S. It s A bima _!#6_5) t_:_
allﬂnISd: rs]]]_ u er]n.* 44 hip.h (loses, hut so are lots of Im,sl 1 -”G’J;'(u-r'ty
sfuts doan. When mice arc ﬂ\/ﬁ'S. Toc T & s o
vhite ‘Eyskal celml'tsp,grﬂe Hinn lé B WIL.01L %ald Hint us|<< of A:cem I\/Irlnjle‘ in ;rl 5 SKya r«n,
s V|etnam U S. militai v forces to clear LM, Py ™. ni
%l';m' o, hut oo of tose Gl a’tntlony was done without normal n cahcer N - L~
ilefjuanis for human e.vpo.siire and with Years exposure map

Ml 1.MVUNK h).sten B a ddliekdy 00|uam|na|U levels of dioxin that were




