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_(mitosis)-and cell enlargment

244,jeTricH]orthunuxyacotic acid.

) chisvter’ed in 1948 - |
| / h T T .
- phenoxy herb101dcs,f are synthetic plant growth regulators,

The phenoxy compounds mimic the propertics of a natura1ly

occurring plant growth regulator, indoleacetic acid

The military furthercd investigation by studying

phenoxy herbicide used as a vegetation control weapon in 1944-1945

Phenoxy herbicidos‘presently in uscbtoday in Lhe U.S.
"‘inclu’de 2,4,D, 2,4,5-T, MCPA, 24-DB, MCPB, dichlorprop,
mecoproo, 2,4-Dep and’ dlch]orprop—mothyl

silvex,

In 1975 thv U.S.A. used 59 million pounds of 2,4;D,
6.7»million pounds of 2,4,5—T and two million pounds of silvex -
"Stanford7Rosearoh Institute, Chemical Economics handpook Stanford
Résearch Institufe — Men1o Park,»Califorhia - 1976.

In 1969, 11,626,000 pounds of 2,4,5-T acid esters

and salts were produced in the Unitéd Statos'alono In 1970 the
'quahtity rose to 12,335,000 pounds Between 1971 and11974

739,907 pounds of' 2,4,5-T were imported into ﬁﬁv U.S. averaging
a total of 148,000 pounds per year_; E.P.A. - Herbicide report,

1974.

The phenoxy herbicide enters the plant in an imperfect
-and unCQntrolled Qay. It interferes with the regulation of growth

processes normally governed hy the plants own naturally occurrlng

»growth hormones (Ashton, F.M., Craft.

AoSo M()d('\ ()t'

action of
Herbicides, Wiley Interscience publishers. N.Y

10730,

The phenoxy herbicides interfere with cell division

food utilization

and various other
processes necessary to stabilize life.
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of either asynthetic or

to animals.

Scientists do not know the pr'e,ci‘s{s‘ nmode of action
natural plant growth regulators. They know
that phcnn‘xy hm‘bbi('j(lus al'(:' far more toxic to gl‘(:(:h plants t.llu;l

| ' Plant arowth regulating compounds act on plant (:cl‘.l '
compounds such as cellulose and 11gnocellulobe whlch arc not.

present in animals.

2,4,5-T Chcemi stry:
2;4,S-Tr‘:i.(:hJor'ophenoxy Jc.ctic acid has a chemical
fo,rmulé, C8H5Cl301 The pure form occurs as wl{x.:itc crystals and
its mol'eculz‘r' weight is 2§5.49 grams per molc;
2,4,5-T melts at ‘temp_’c_ratur.'e‘s of 1‘9(»”—\1590(3. 1t is
stable .at its lnelting po‘:i nt.. 2,4,5-T has a sollnl“).iljf,y in ‘w;.\t.('_-r“
of 278 parts per‘/million (-ppm) at ZSOC.. Fur‘thcr so]ub.i.]j_ly occurs
when this herbicide is mixed with :\C(ttone; ethcr,v and ethanol,
Techinical grade 2,4,5-T man‘ufécturcd for}lgrjjcultural
éppli\cation generally cor‘lt,a‘.i.ns 00 .to 927 of the hcerbicide and
R-10% impurities, | | |

- detailed composition of the herbicide giver by once producer:

3

01,0 2 1.0% 2.,4,5 ’I.‘r‘icl’\].(»r(),illt:v\(:xy;xcm:ic acid.
’ + - .
0.§ - 0,17 2,4,5-Trichloroanisole
2.0 - 0.5% §,methoxy 2,4-dichlorophcnoxyacetic acid.
L - o
2.0 - 0.5% 2,methoxy, 4-5 dichlorophenoxyacetic acid
0.3 = 0,17 245_—Tr1'chlor-ophunol.
S+ .
.0 = 0,57 bis 2,4,5-Trichlorophenoxyacaetic acid
+ U : .
0.1 - 0,17 2, 5-dichlorophenoxyacetic acid
0.2 - 0.1% SO
,, 4 :
. + ) i : .
0.2 2 0017 sodium salt of 2,4,5=-T C2 D ¥
| | ‘ | C4(2%
+ . o
0.5 - 0,24 H,0

g
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Fisher, J.R. letter, PGT12. 1n Final EIS, Vol 1. Vepetalion
management with herbicides, U.S. department of Asriculturve,
' in

’l;‘()r«‘.st. Service 1977, ...ms,pol'tt;d Uiqt Lthe u‘vu'iugu level ol dioxin
U.S. production of 2,/4,5-'-'1‘ zlpp({u‘rs to be about. 0,00 ”,"3 - -
'l‘l\.i.;s‘ wis supported by lnl.(‘r‘rlzlt,i.ona.l Agoency. for Rescarch on Cancer (977 -
Ch'lur‘f:inutu(l Dih(.-nzn-djnxi.‘ns, vol 1§ World Heallh Organi /;.'.l‘l..ic_;n :
and McQucen et al ?,4,%-'!“ .-m(_lv Human Biyl'th Detecets, Divisi on ol
Public Iluulthy,. Depavtment. of Ncealth, New Zealand, 1977. o
Thermal st‘,.';‘bi]it,y - 2,4,5-T is stable af l.('."l.\;l.. Lo

its melting point (156°-158VC),
Biochemical degradation - 2,4,5-T kl«-gru(lus slowly

in soil containing organic matter under warm moist conditions,

Half life¢ for the herbicide under these optimal conditions approaches
. v . ' |

several weeks,
Metabolic degradation is causcd by two concurrent
processes. Binding of the herbicide molecule to other compounds,
mainly glucose to form ‘a non-toxic complex and actual degradation of

‘the molecule.
Three months is gcncbally_accvpted as the time span

for the herbicide to disappear completely from the soil.

.

Disappearance rate is independent of Lhe amount o herbicide present,

Even in the presence of sunlight 2,4,5-T remains relatively unrcactive.

Residues r : o
A residue is an accumnlation of a prodvect for a poeriod L.
following initial application. Residv s occur when Lhe inital

product is not totally degraded. The persistence ol a residue cin
I use of a known toxin leaves sutfVicient. vesidues in

cause problems.
active torm, the extend and duration ol Lthat toxicily must he
: : , Y T
 09§420

rcecogniscd and appropriate cautions Ffollowed.,
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of the particular chemical,

Soil residues  Scientific studies demonstvate that phenoxy herbicides

broak down in soils - Andus, L.J. Microciological Breakdown of
Ao - - -~

Herbicides in Soils. In Herbicides and the Soil E.K. Woodlord ot

Sugar (cds), Blaékwol] Sci Pub. Oxford ‘Enxland. 2,4,\5-'|‘ and
24-D form carbon (iinx.i(l(-,‘ .ll\()l‘t;zill\:i.(i chloride and water il.;l

final degradation products, Classificed as slightly persistent
2,4,5-T takes .'l’nywlu-ru trom two to six weceks for a I.“'Ll‘t/y pf:l'(:«:llj
disappecarance rate,

The co-operaltive studies by Sterk ofoal

Soil incorporation Niodesiat ion ot lHerbicide Oranpe Microbial

and Bascline ccological stauady of the U.S, airforce Logistios

~ccommand test range Hill AFB Utah Fund report, Tecom progject

No §5C0-213-00-015 U.S. Army Dugway provi nﬁ' ground - Dugway Utah 1975,

Arnold ct al. “Three years of tield studies on the saoil
persistence and movement ol 2,4,-D, 2,4,5-T and TCDD - w(-(-'«_‘.
Science Soc Am. Mecet., Abst, 1976 - demonstrated the applications
of 2,4,5-T and 2,4-D at massive rates nol only did not sterilise
the soil but indecd stimnlated Che prowth ol certain microtlora, and
that this stimulation maiy have (,‘nlll_l'“)llyl.(“il Lo Lhe degradation ol _lh‘;-
herbicide,

N(m;'r':ibs, L.A. et al, The I‘(:r'sisﬁ,(-li(~<f of 2,4,5-7T in the

Pacific N(n‘l,hwa-s( l-‘ni"c-si.;' Wererd S;:i(‘n(.:cy-., 25(5) 417, 1v77 - i‘.‘(ilvllljll(-‘v(l‘
l'nli:.'u_:'n, 1'nr‘c-‘sl. Floor and soil for 2,4,5-T residue,  The conclusionsy,

summariscd in the Journal ol Weed Science were that within =ix

\

months of application, herbicide vesidues declined 00 peprcent
within once year less Lhan six percent ol Lhe herbicide remained.
They found Tittle leeching of 2 344, 5-T f'rom Lhe torest (loor

to the soil and no residues were tound deeper than 1 5em.

CONFIDENTIAL 624724



' ”((|I]in,. L al."Chlorodioxins .in p«-sl,i(.‘i(l«-.\, soils

and liihnb:".). Fnv, Ounal,, 2: 171-178, 1973, found that 2,4,5-T is

relatively mobile in soils. Howevery that movemenl  decreases as

orpanic content increases.  2,4,5-T therclore becomes moderately

mohile in clay soils and only slightly mobile in mul'rl\.

Water residucs:
2,4,5-T acids and csters are soluble in water,

In addition 2,4,5-T rapidly dissipates in strcams by dilut i on

and photodegradation in walter - sce Crosby & Wong''Photodecomposit ion

of 2,4,5-T in water.' J. Agr. Food Chem., '21(6) 1052-1054, 1970,

. Rescarch reports involving stream contamination Veom
l.’vln‘cl spr:xying in Orcegon demonstrated tblnat peak cohccnt,:;n:inu ot
phenoxy hcrbici‘dcs Sé]](lénn exceed 001 pprhv. These residues varely
las£ for more than .a few hours in'almost‘ull‘thé sireams,

sce (Norris, L.A. et al. "The persistence of ?.,4,5-1‘ in a Pacific
1977). ‘

Northwest Forest, Wend Scicnce, 25(5) 417-
The report of the Advisory Committee on 2,4,5-7T Lo

the Administration of the E.P.A. stated Lhat all available data

-indicated that arsmall amount of 2,4,5-T is [')r‘cs«':nt..vl)ut does

ER

not persist long because clay or the biota absorb the herbicide
within a matter of days (E.P.A. Herbicide Documint EPA-SAB |

74-001-US EPA - Washington D.C., l“)74).

AN
" 4

"Animal residues:

024720

)

build-up elsewhcere.

‘v' ,‘ o .-i . « . .
ingestoed 2,4,5-T unchanged bn Lhe uerine = see (Saerhat

SUBJECT TO PROTECTIVE ORD

Animal residues would accumu'ate hecause ol herbicide

Animals rapidly eliminate about. 067 o
MW, ol al,

?

i ! . . . .. I - . . ‘ .
he dose-deperdent pharmacokinet ic profile ot 2,4,5-T VYalltowing

intravenous administration in rats.!” Tox. App. j"h‘ll‘l!l., 6 ‘4‘)1—501: 1



| L ; - ‘ _- )
: piper ot _al. Metabolism of 2,4,58-T 10 Rats,
272, 1973, Piper noted a

- “y

9

Hecalth Aspeccts Pesticides, 6(5):
s'ignificant diftrercence in Lhe plasma half life of 2,4,5-T remaining
1c amount scen in the vat., This

'

in the dog as comparcd Lo tl

_dclayéd excretion time for 2,4,5—T‘9X00Fi0ncﬁd by the d“gl'“
pos'f;ulilted as the, c;;usv {for g’r-c:\tnr_t()x;i.(:it,y of the herbicide to
| dogs Lhan to r‘at/s. 7Ilu()l»< kul, al. "The renal handling of 2,4,5-T in Lhc‘
T Y‘Dog," d & Cos 'l‘ox; j|4:1 1923, 1976) sugeest a L/J"ghl, l)hlding_, ol the

herbicide to the animals plasma protein operates as Lhe mechanism
for delayced urine clearance in Lhe dog,

A study by Gehring et al. "The tate ot 2,4,5-7
200 I‘T,;‘.—f{(il,

' “following oral administration to manl Tox. Appl. Pharm.,

1973, suggests thalt human urine-clearance more closely paraltels

the rate of excretion in Lhe rat than the dog, sce Kociba ot al,

"Results of 2 years chronic toxicity study and oncogenic study ol

7 206-221,

-
-

F'd. Cosm. Tox.

‘rats ingesting diets containing 2,4,§5-TY
1979 who support Gehring ¢t al's work.
Residucs do not remain indefinately. Their loss from

:  the environment can be predicted through the chemical's halt Lite

“in various media in the environment and a knowledge of the

| 1405 . o

! q Lichemicals physical characteristics.

! v oQ .

C

i F Polychlorinated Dioxins

@ - ] | o
Q 8 ' Recognised in 1957 as an impurity in the manutacture
 hemy & - of herbicide 2,4,5-T. TCDD is one of the most potent small molecule
T . . : o

. 4

toxins known to man. Small amounts of the chemical can cause

helow 0.1 ppm.

024726
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; & enormous changes in animal cells. Currently technical grade 2,4,5-
%)

in the U.S, t'ml!,il”\\v‘l‘y '(‘.‘()Il‘,.‘l.i ns TCHD levels at or
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often will be considerably less than previously cexpecteoed.

Chemistry 2 3;7,8-teruchlorodibcnzo—p-dioxin exists as - a white
e e A 4 : . .

.crysiallinc sotid having a motecular weight of 322 grams per molec,

It melts at tpmpcrutufvs between 303, and 305°C. and decomposes
ﬁt tempcruLurcé’LéLwcon 980 - 1000°C. About 9yv.5% of th'd}uxln
decomposes at temperaturcs of 800°C. 2,347,8—TCDD urigvs“~
durjng the hydroly:siis of tetrachlorobenzene to form.2,4;5; 

Trjchldrophenol, the industrial precursor of 2,4,5—Trichlorophonuxyucc1

_acid (2,4,5-T).

T.C.D.D. has a low water solubility and a high tau

solubility. Dioxin can accumulate in the environment under some

‘conditions. ICLY bowever is readtly decomposed Ly ullra-violet

light which heips to diminish potentiul accumulation of the éhumicul.
Crosby and Wong (1977) - "Environmental DourudnL{on'

of,2,3,7,8-TCDD". Science, 195:-1337-1338 - found that hgrhicidc

foymu]ations‘with TCDD contaminard lose most or all their TCDU._

within a single day when the leaves,»soil'or grass of the

‘ trcdtcd foliage receive natural sunlight. Photochemical

dechlorination causes. this degradation of TCDDL. While the stability

of pure TCDD as a persistent residue in the environment is accepted,

~ it is not stable in the presence of its herbicide vehicle.  Appearing

on the foliﬁge in a thin'hbrbicjdq film, the contaminent,
diminishes as it is_eprsea to sunlight. Crosby and Wéng ostﬁblighed
thrcbe requirements for significant dioxin -i.)rarzlk(l<)\vn in the environment.
Théy are (1) dissoiutfon in. a ]ight'transmitting film. (&) Thé,
presence of an orpanic hydrogen-donor - :a'u(:h. as .\;u'lv,unl__. nx.-‘ [_)('Qat.i(:im'\
\ : ’
and (3) ultraviolcet light. Thuy'propose that u11 Lhruc conditiuns
are normai]y met in uppllcutluhs orAZ,d;S-T. Thercetore Lhey feel

that these data sugpest thet environmental ressiduces of TCDD

C24727
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Residue experiments have monitored the TCOD levels

in land, water and various specics of animals. For the most part

TCDD residue levels dircctly compare to the qmohul of initial renn

Capplication and are not detectable tnomany instances,

Recently Lhe b«;w chemical company ul"M.idl,.'m(l Mivh;u‘uu,
released a report (h-m'onsln-;nl:i ne the production off TCDD as & bhy-praoduct
of normal combustion processes.  Analyzing samples f'rrom < number
of ‘combu..stion products such as refuse incineration cmiSsiuns,
automobile exhuusts, fireplace soot, charcoal grills, cigaft:ttc smoke
and [)art_icu].uL(s emission 'rom chemical plant powerhouses - roscarchers
quantitively muasm*vd the amount of 'l‘CDDIF present. - (Dow chemical
compény - Midland, Michigan, 1979.) /

If environmental presence of dioxins from combustion can

be further established and suppnx‘tud; then it will become increasingly

Cdiffieult if n'o'c impossiblc to link environmental residucs

cquivocally and solely to herbicide spraying,

Toxicity:
The way of expressing a chemicals acule toxicily is throw:

ey 50 e . R v e
its LD’ detined as the amount of chemical suiticient to cause
death in 0% of the test animals.

- 50. ; C e L ' .

" An LD value can diflfer due to such variables as
age or scx of test animals, nutritional state, lormulation of
Loxicant, Lime of day, voute ol administration and temperaturc.
‘Mode ol entrance and chemical form ol Lhe substince can also albter the

50 SR C . .

LD" . An non observable ¢ffect lovel - significes a toxicolagical
endpoint. Chemifals administerced in this concentration cause no

abservable adverse ol tect.s.,® . , 624723 w

Animals sul'fer toxice offeets from 2,4,5-71 in dosapes

ranging From 10 milligeams per kilogram of body weipht per (il.‘iy:
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Hatrow cllects of 2,4,5-T toxicily.

Variat ions are cxpected by ditheronces within o
¢ [
species - alternate modes of chemical entrance inta the Hhady and

variable lengths ot time torthe duration ob Che epxeriment o This

is tundamental Lo any toxicological dnvestigalion, A tavae dos

ob chemical toxin will profoundly aflfect an animal on a shoet vome

PTwor studies on the toxicity ol TCHD are particalariy

nolte worthy = (1) a two voar study detailing the chranio o paae

ol TCHD in Sprague-Dawley val by Roviba et alo (2 W nine mend b

study deseribing Fonge-tera ftaxnte el lfects o TCDD i Rhesits monn. v iy
Allen and Vao Mol o,
N AlfTen and Vae ML er (1v77) "Morphotogical ¢house

in monkeys consuming a dict containing Jow Levels or 24,5 ten o

chlorodibenzo-p-dioxin,” Food Cosm, Tox., 1§ 4ul-110,

'l‘lu‘:\ huu’mv-(l 1o adult I\'Iu-.\'u:j; monkeys cach woerehione
S.0kg in an envivonment samulatinge their natural habitad (|llvl'll‘|:

the mating scason.  For six months, investigalors monitored seaer.!
huultin aud hematolopic values and ’(.:.st,:ll)lj.sh(-(l contral parameters
for the study. AU Lhe end of this time they dividoed the monkes s
ith Lwo groups ot (li,\gllt. animals cach. One Aroup was placed o ; it
(:nnt,u;injnL:_‘ SO0 ppt TCDHD. “The ni-ll(:'r‘ group ate .xnv identical diet
without 'l.'CDl). Food int,b.'lkbu was quantitated for cach group over a
n.im- month |N‘I.'i()(| ol time. After six months on the cxpoerime nt al
cliv‘l ,o the females were matod WI th males Veom Che control ;;x-b..up.
Alter n»ilbw months Che experimental animals ¢ ased cating the TCDD

contaminated diet and o inpgested a0 control dict Por ancadditronal

Sthree months,  Rescarchers esbimated total TCDD tevels rar these

.

{

N -
[

o , 4 .
animals at §.8 0 0pe alter thiree wmnnt hes g 1103 [ UDAETE T B PR SR BN

mont hs and 17,0 p 2.00 tollowine nine months on the dyes

NOAT7H 3
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Cperiorbital cdema,

“these coanges became prominent in six ol‘

Alter LI!I"L"C months on the d.i(:l,"lllulll.\'l:)’b ﬁc\(/clupud"
loss ul'b Facial haiv and (:yl;ldbll('b, uCnc,.
ucmsntuutu(—l hair tollicles und dry scaly skin, Atter six months
the cight ..mimul:.‘.cgncérm:d.
; , / C

At the six montls analysis monkeys alsao (?Xl)i‘l'i_(!ll(i(:d " (h‘.(il'l‘.il.‘i(?d.'
hacmoglobin and hiacematocrit (axll.déCl'(tuﬁ‘c in red Cclls). ,'l‘lw:s‘Q
lowered hacmatologi¢al paramcters became ospecially

cxaggerated in six ol the seven munkcy‘slthub survived the nine
Animals in the experimental

gl‘c')u'p lost weight du.spit-t} n'u‘k.chung,c J'.n'l’(:«:‘d.‘i..ng-lnubits.

| After seven mu,u‘tylm,‘_mu-. monkey b;:cuxxl'(: scverely
,,;u.(:y(;,pu..ic. Prior Lo death Che animal lnud. v.i(-l.uul].y no plutcié_ts
or immature r-(:d‘u- white blood cells,  lan Lhe l'uLluwiug t'our..xxlou'_t,lls

four additional monkceys cxpericnced similar clinical changes and

“died. Ot the animals that survived the rogime all displayed

signitacant hair loss and periorbital c¢dema. During the twelfth

and Urnatl month ot the study, one monkey developed a reduction

in bath platelets and white blood cealls,

Autopsy tindings roevealed scveral arcas of damage

Prom TCHOD exposure.  Focal arcas ot hacmorchage appeared in the

Sskin, hearty lung and stomach intéstine, adrenals, skeletal
> s & > > >

~musculature, brain and bone marrow. Fingernails and toc nails grew

il‘l‘(:guldl"ly, ul'Lcn‘ aucut‘npaniml Ly gungt't:oha Hecrosids (i.c..‘dcuLh
‘ul' ,C(:th surrounded by living tLissuc). They also suttered i’x'um_
JSli.iLl.:b' (an abnormal collectlion ot scrous Fluid in the p;:l‘itonu'ul
cavity, 1t is sgt:n ' cu;su.s" or u‘urc‘iumn;;,i 624?3:}
tuberculosis and other chronic intlammations of the puritoneum)
un(lb subcutancous cdema, llypcrtx'opl}y, vdilationb, cdému, and hy(‘.‘ll‘urp.ic.
tl('-':«'vln'l‘-ll ton of the myocardium occurired i‘nbulil Lthe animals.  The
bilary duct s showed marked dilation w."LLh(ML associated jduudicu .

1 L T .- AL h .t b T Y s



baceous glands The N(,,,|\.(.ys also demonstrated a marked docecase
sehace + . ‘ ’ : S : ‘ '

in the huémzitopoutiv' process in {he ‘h‘onc mar‘.r'()w u‘nd hypuuv-l ETRINIE
Lymphoid L‘issu'«-"'(vi';u. Lhe blood malking l)r‘()cc;@;'s). 'c:(_” l.‘"ul.'u' '|I.\-‘I"""l‘"|""'-\"-'
Lo . ols ospeciall in the mucous .sc(rl"c:l,inf_- coells
appeared on many levels espectally . : R
,,pi.tl\(_sj_l;,;1] lining ol the bhiliary system qn(l ,th(%‘ transitional-
(:pitln:l.imn of the urinary tract and :;oble_? cells of the palpebral
c‘onjum:l,i vace (the conjunctiva of the cyelids)..

They concluded that the pr'im'ur‘y target arca for TCDHD
in non-human m-im.\(«-; (monkeys) 15 the I\;ivuanpo(:Li-(: ‘(l)]()()d
.prod\;c:j.ng) sys(«v;m".' As l'xl)()ﬁl_ll'(jt lengthens (:'vulJ.ulur degcenceration
involving the Tymphoid system, responsible for the formation of
whi te blood cells (lJeykoeytes) and bone marrow l'(ssj)()nsil)J.(! for
f(:dbldnd cells (ur'yl,l;,rnv(-y(.n:) l'(‘u-m.ﬂ ton, increases in s«-"ﬁ:_ri(.y.

In additional .'|l,r-u'|>hy‘ ot the ‘t.hymus‘.~;|)l«..~un and Lymph nodes ul‘.sm

c).(:(:,ur‘. Allen and V.'n‘): Mil ll‘;' assertthat there is ('(lllSi;lul‘ill)lt"

differences in Lhe level ot TCDD necessary Lo produce intoxicat ion,
150 . TR . | | e

The LD vange ol §0=-703e 7k body weipht produces death in 507

ol the test anitmals in an acute space of time, o considerabty

lnw«-‘r dose of .?lug"T(,'DD per kg body weivht will also yii-]d» the

Sime 1*;-;11115 when administered continuously i..\'vr @ nine month pm-‘ind.'

AJ len and Van Miller also demonstrat e that Llu.-- |mtl‘mflugicél chunuqs

cantsed hy the two .(h».\‘l‘ levels remained quile hillli!‘ll'. ‘l’lll"l‘('l.(.ll'("

tl‘u-y bed i‘(;VG' thedn (l;xi.ex»jnd.i cate that cxposure ﬂ(;'«zxt.l'uuu:ly low

concentrations off TCDD can produce widespread delctarious offects

in primates, .

Kociba, R.J. et al. Results of a.2 year chronic toxicity and oncogenict

g o . ‘ o - "
sl.uv(ly o .',.\,/,"‘—lvl,r.'u:hlnru(lnlu:n/.o—p-'(l;lox:ln in rats,

401 270-303, 197R,

Tax, and Appl . Phaew,

v
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e ' S
'l;l'l;": |)l-t(‘( wd nt.t](".ln(l lcmdlv Spl'.u_,lu Dawley rats aged

‘,s;jix to seven 'wvvl\s |nt() \ll‘wp(‘n(h «d wirce bot tom ‘(ungvs. Toad ‘.‘m(l thu
w«n uvai].uhl’v Lo '(;In"(‘v -;m»i'm.'\l‘.s ad Yibitum. Groups ol 100 i"f‘-“
(50 mabl()-s,“ 50 ('vumn‘l«-s)l in‘u‘cs.t‘ed Ta diét that (:onl.uinﬁ:cl '(). | s .()‘.()l s
“ 0. ()Oliuf_: TCPD /! \L../(l.\y tm' up to two y( ars. 'I‘I;(é diet of the ‘(:'(;lllvl°4)|
‘g,"l'(illl) (R6 mu]us, RO l'(elll;(l'«-s) ,[72 :,r‘;vtt,:;; contiined onily Lhee -_(;;.,:.,.i!.,.’
‘no TCDD.‘
» The TC‘I.)D wils 'pr‘ov.i_dud by Dow chemical (rump.‘l‘ny .'vm('l\
had :nv‘p’urity c‘XC«-c(ling.’()“) »|)(:'P(;v(‘l‘ll,” ias (l(‘:(l(_‘r‘lllii.l‘l(?‘(l by “lv.(.(“'.““ :
cmrLuru gas »chr'omato'gr‘.b."xphy.
| Bbody‘wcirg'hvl‘ and  food consumption ot 20 m'n-]ns and 20
: |’m‘|‘|ul,vs at c;'nc'lnl tr‘:(:.'.n.tm'unl..i,,,luynl wur‘(:‘ ‘r‘oﬁi.inul)’ ll'«::rm'(l«f('l l'b«vvn‘ cach
wml\ the fir‘bst‘;"threic 'm(mth of the st;udy”und_ at nn'u’ntthj i"ul‘vryuls
b.t,lu-'_’l'v.'ll’t,nr. Ei,'_:ﬂht’. rats pm"m-x group pi"uvvulb(‘;,.‘(‘l blood samp los
l'nr-' h;ﬁ:xn;ntu]ngicul jtnv«»:-St tpalt.ion zltb“ Lllr-(:(r, twnlve .'m("l. twenty '|‘H‘vc-’
"mm_.hs_i.,:»"‘“ t,re:‘xtmcntv. Ubim;- S:lmp] Cs \';l('l"("(?()]](,t‘(;l-(:(' lll't"nm seven
»t(; vigzlri‘. rats peoer sex p('r; g,r‘oup at Umsv same an; '('\’(?lh:‘n
determine b[)CC][lC gr‘av1ty, le ::.u,;,ar pl‘ul (-Jn,v k((nfﬁh, ‘hilirubin,
ud occu lf b]ood |
| | At t‘crmi:nu], necropsy, inves{,igai,or;.s collected serum
'.sfur'np]v«-s' l"'rv("»m‘ all surviv'(';:xv*s ‘on- - ﬁmximwn ol |(l rats Per sex group
'v‘lvfur;v detorminat i;n_ln .
S ». 'A,.l‘l b;an »(_l.);i‘nr," or. _killcd du‘r":i.n.‘_.‘.'"b'tlujr‘vnurrsc of
1‘,Iu‘~v study underwent vg;rv‘os:_“s pi;thong:;Lc i'nv'cstiga'i,i()h ."mvd 'r'upm-m-nt.‘;xl-iv(.-
purft,.m‘ns of’ ‘,““\i“rv Ovl‘gal‘ls and dny lcsionbsuggcstjyp ol a
signil'.i‘.({am ,p:lLlu)],QL{.’i.d process or Lumour formation W ;)i'-gs«_-r;v:.:d,
i l()/ tormalin, n . ‘ | | |
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perminal necropsy cexamination took place at Che cend

of two yedars of trcatment., Thu weights of the Liver, Lidney, brain,

‘ ’ . - g o > & : i 1 ¢ / - € . . . TS . .
hecart, thymus, splecen, testes and ovaries/uterus were recorded

for a maximum of 10 rats per sex per group, Bone marrow smoears

['r‘om‘most rats were also prepared.  They dlso froze pol‘t‘i()n.\; ot
fat, li§'(:r and kidn(:y from .'n'm.'lnxjmu:n of five rats per sex i""' group
l"o‘x“ possible TCDD analysis.

o All rats from the control and thé high dose love b

regardless of whether they died during the course ol Lthe study

“or were killed upon its completion, underwent histologic investigat ion

‘,o'f"vanrm'(tensivc-“ljstol‘ tissues intended Lo include 4 majority
:o’l' v‘thcv>§"e tissch/l;isted ubuvu_ and those collected at the (fi"‘.‘,’ ol
tcr‘minalyl nccr‘opsy. 411' rats from the lower dosc levels wcrn.
"b'lv.lb.ic(‘.t(.;d to histologiéq]. examination ot those sclected Lissues
idv(:nt-j;fiod as possible target areca organs in addition to grn.;-,'s”
1('.-Siu|1$ Suggcstiw: of tﬁnlor formation.
"> ‘ They found at the cdnclusinn of the study (1) (‘()rn..i_nﬁ;ms
ingestion of dicls containing Appr‘uximu(..c]y 2200 pl)rt, TCDOD | .
(0. tug/kg/day) l‘oi' two years causcd multi p'J,(: Loxic c('vt‘c(.:ts,'

including increascd mortu/l.ity, decreased body weight gain, slight

‘dcp

ression of certain haematological paramcters, increascd urinary

DER.

cxcretion of porphyrvins and A-amino levulinic acid., Tncrcased
serum activitices of Ap, GGT, and SGPT and morphological changes
primarily of the hepatic lymphoid respiratory and vascular Cissue
of the body.  This high dose level scemed to reduce the incidence

: \ .
and severity of chronic venal diseasce in aged male rats,  Female :
rats given this high dose For two ycars had 24,000 ppt TCDD C24733
present in the liver, This compares with 34,600 ppt. TCDD prescent

in the liver ot Yemade rats given this dose for thivteen weeks, thus

dndicating altainment of steady state concentration in t.lue'c-ur'J'y.
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Ingestion ot the infeemediate dose tevel o

0.0 e TOND/ keg/day (.;lppl'n:'\im.‘lt.vly 210 ppt in dict) causcd a lesser

l(h-L','l'(‘,(? of toxicity. Here rescarveh lquml:_

1 increased urinary cxcrelion o) prophyrins (remales)
2 liver. toxicily, including an increased incidence ob’
hepatocellular nodules

3. dincreased incidence ol focal alveolar hyperplasia in the lungs,

Terminal liver and tal content of TCHDD avecaged

‘Sl()() and 1700 ppt, respectively. This (,‘Ubln[')i.l[‘('.s with 3700 ppt

present in Lhe liver alter thirteen weeks at this dose ]C'w"l';
Lifetime ingestion at a dose of 0.001ng/ ke divy
approx. 22 ppt 'j.n‘t.lu* dict.) (:ugs«:d no ciffects considered to be ol
toxicological signiticance, ‘*I'Iu‘ liver and kl'.‘x(. (:qch cont.aincd
540 ppt of TCDD at. the end or lifetime ingestion at this 1.()w 'l.cv«zl.
Kociba (.:t al (I«:nln()tlsl.l-ax(.ce;l a dose l'(:lutc'd toxic
rvcsponsc to TCDD. AL the lowest levels o (.']'CDD Lested, 0.00 1 ug/keg/day .
the authors éould ffind no toxic responsce attributable to the
inclusion of TCHD in daily diet given .1,() rats over a. two yecar
'CONFIDENTIAL
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period of time.

Toxicily Summary:

TCND inevitably contaminates 2,4,6-T, no consideration
ol toxicity ol” Lhe herbicide without proper attention to the

Loxicity ol the contaminate TCDD can be considerced complete.
Toxic response Lo 2,4,6-T and TCDD, vary amang, and

. ) : 50 , _ : 3
within species, LD values for 2,4,5-T range Vrom a sinele 100mg/keg

dose in the dog (acid Form) to §00 in the rat (acid i orm), tn Lhe
ixed butyl s . TN 3 , R 500 - .
mixced butyl ester Form ol 2,4,5-T, the mousc exhibits an ID ol

- 024734

4‘)(ln|g/kg} single dosce.
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o TCDD tiuf l,l)g” for Lhe gai hv;; |)iL:‘ is O 0Oy Ko,
50 o

The mouse-has a 120 ke 107 o Dogs however show no cilect al
doses-as high as I'HIHW_: "lgu,. l,Dg() For d(‘);_',‘sv is .}()()();’;g/l\'g,

Initial toxic response Lo 2454,5-1T appears at dosages
of 10mg/ky in l.hu‘ '(qu, and escal klt,es to l4'()mg/kg_z in the wmousc.
Weight Iinss, musele weakness and q(t(w»ﬂlp;lnyi.ng{ t.‘_i.‘\;suc changes represent
Lhe most common §-l'l'«;(-t.>. ol 2,’_4,’)—1' (f»xici‘t.y.

tn a chronie two year .~.(.\>u|_y doetai bing Lhe eftfeels
Ql' “’,4’?“"'»”“ H])l‘il,‘_’,’ll('—l)ilwll‘y rat.s, Kociba ¢l al. (1979) JAH(S(A‘I‘(«'!.IIIU('
a levoel (ng.';v/l\':_v';\ whoere the animats cxhibited no taxic el'l'o(tlvsv F'rom
chironic exposure Lo '.‘,4,:%-'!". Towever the heebicide used in this
pr'n'iu(‘:(, wes pun'il'i(-(l.'.'_._d,",-‘l contatwing 0.3 ppb b, Commrnial
samples of l"hv ‘('llt‘llli('il:l cout inely contain TE pra TCHD,

The thymus and. to a Lesser degree, the Lymphoid. tissue
and bonc h;lx'x"()w (including hematological '(lyS(tz-usi as derived trom
damage there) are the |)ri1||;lt'y';\y-(:.|s which exhibit a4 Loxic response to
TCDhHND. Mice ire least sensilive Lo TCDD's toxic (-l’l;(zct,s,. Cuinca
l)it-'.'_" il'n(’_‘Chicks suflfer the I;;l'(-.'tl,«:sl. u(lv«:brsu offects, Tnitial L.,xi.r
Sresponse appears after sin;_';l(,‘-, (I‘usvs of &;lg/l\'/;‘ in the gl{.i..¢~.n pi".
:.'uul. up to a dose of IUOug/ké’ :in't.lu: rat.. E

| Exposure ol Rhesus monkey to §00 ppt TCDD in Che diet
“l'c‘pnl'(('(i by Allen and Van Miller (1077). The ‘.;mt,lmr‘s detailed toxie
chianges lTeading to death in ive ot the c._-.i.g_",lntb monkeys studied,
nl'i er what they determined Lo be daily doses of 2-3 ng/kg TCDD
For a chronic peviod ot "4“'“.. Allen and Van Miller ,stluf:(-slu?l

. ’ . Y
that the etlects noted in (.I_Nei.l"‘ «-.xpur‘im(ml,‘ |)ul“.‘.l| leled Che ('l.lll.’.‘i‘.\‘»
epxeriencoed .'Al'tmw,'nv.-ain’gl'v .'ulmin.istr.ﬁl,iq‘n ol an acute I.C‘ dose

of §0-70p/ ke, ' .

- CONFIDENTIAL
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Kociba ot al (10o78) conducted a two year chranie toxicit,
L' : H(.’lbl(‘y ol TCDD on S,)t'.‘j/_:\l('—-l);lwl(-)' rats. These (‘X[)tfl'llll(‘l\(..\
demonatrated a dose related toxic response when administoeved in

it doses ol 0,1, 0,01 and 0,001 Ilu‘/k;_:'\‘l‘(il)l) per day,

daily diet
The highest dose vl.i(:i(.‘u(l multiple Loxic signs, while their lowest

dose (0,001 w/kg) causced no effects ot toaxicological sigm Vicance,

Toevatogenicity: (Malformations an the OFEspring).

The discipline of  teratology encompasses Checeee
¢j.'|l,(-g>uri(‘.5: Cuus‘:-..\'b, mechanisms and m-;nuI'(v~.~;l..~|'(.iuu.‘3. A causc
|~, an external celemenl capable olj cliciting a (lvl.riuu\‘n(..‘ul . h.-m."-‘r
(,1,(:‘.rat;6g¢:njc agent. ). These ugcntg act in spcci'l'i(: Ways (lllc*("|l;v|l||~.|:|~..p
.on developing cells,
- ‘ : Mucl'mnisms all interact .'11-;' the carliest staces ol
’(lu\'/clovpm(:nt .inw)lv.j ng many c«-ll.qu_ur processes and environment ol J
conditions. Up Lo Day 17 after conception in liamans theee OCs s
- a "retractory period".  IFrom day _IQV to day 10 the embryo ‘l)('(‘um(-.\‘
very susceptible Lo (v);ut‘sid(.- interfference. At Lh i:.s stage the carly
stages of tissue and organ differentiation take place (From
g_msf.r‘ul;ntfi'nn t(v)'_ organ differentiation), Thercatter the cembiryo
shows an ineteasing: lv-u;s'.i‘st ;uu:(; Lo CLeratopentco Vorces as i)l‘u.’tll(;f_',‘«-lu'h'is o
q(lv.'nu-(-s to ('nn.lpla-i,inu n days §5 Lo 060 in man rom day ol conception.
In .‘ll_lv .\'b(t(‘.i(\% the period ol organopenesis remaines
maost, e lu»ln out side tA(!I‘«'l‘L()f_[(‘ll'i(‘ inllTucnees. Upun'c;nmplc-( ion
ol m-gunngvm-sas, uy(.si(l«-- inl'luences can genceratae an adverse «rl'».‘uin«__:(:,

but these are usually in the form ol growth ov tonct ional alterations,

CONFIDENTIAL
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‘Wilsiiiu, JoG. Eaviconment al .'n‘|(| l$‘r5_Hn I)«-I‘vr.l.{'_
'/\(-W.‘v;(h-mj‘_r i'|-4',~;s, New York and London, “’7,3’ "W.i|.s'un. lfisl,.\' O
‘p,m_u-l';ll"i-s.'lt.jnn"s of Lteratologic hllsr(‘:pl_-il‘)i lity.
[ susy(‘:‘up(,i'bi‘li(.y to l.<;r.‘tlm7.,-'(-|u-'sis (lv|,wn_d.s:‘ on Lhe g(:ho—l,y;)«z
ol,’_,'_tlm C()ll(ti;l)(.ll.s’illl(| e v‘m.‘nvl‘m:n- vin which .Clji.s :in‘t,'qn;t(jts wilh
adverse i-:i\‘/i/l'url'umjn!.‘vxﬁl l".'vu:(ur.\'.ﬁ
?. susceplibility 1.()‘-(.4%'.’1"cﬁ_',‘(‘l\«*h’iﬁ ’v.‘u"i«-.\“ Qith tlluv- (!vvcl me(entui t
sl".‘u_',‘(- al (Iw‘ time ol exposure Lo an -‘Iv(|Vt"I‘.\’(‘ 'inl"lunn(‘«}-.”'
3. "t¢.-'|".'|l.up_:¢,'ni(f‘ .'u_:-‘(-l;n(.s'iv’.‘jl“q-l i .~.|nb~(-il>‘i(~ w;lys (mcwh.‘misms) ou .
. ‘(l(:vu]‘op.ing_', c¢ells and Cissues Lo initiate sequences ol abnormal
developmental avent s | (pathogenesis), .
4. the access ol -‘l"(|\/(!ll'.~2(‘ intlucnce to (|(‘V(‘|.;)|)il|!' Cinsues (I«-jn-ndA.x’

on the nature of the int tucence (aprent )

~

. the four manifestations c;l‘" v.‘l')ll()l'llyl.’ll‘.. cv‘h-\}(-l..pmmu are deat
.umlI’ul'nl.n(.i()ll.s; growth l‘(;‘.‘.ll‘(lél(vinil and l'u_uvl i'«.m.nl detieat,
6. mani I'(esL;lLionvs of abnormal development Hi'l‘.l(‘l'(‘i(.\‘(" in Necquency
and depgroc as _(lqv)h‘i.lf_';'(! illt‘?‘l'('.‘lsus From Lhe no vl‘l‘c‘w(‘j Tevel g the
totally lethal Level,
Almost any (t'l(;lllvfi(‘.v:lll su‘l_)'.-.'l ;m(:«-. |um.§c-.\.§v§ o beralonenac
- patoent i.’nvl.‘ when administered in oxcess .lm(mnl‘.\ ’(hn,;“;_: A muscepbabise |""l '
ol development., A hroad Spm::l,l‘um QI; (';\lll.)()liil(‘|>; NIRE 'f(“;l)vﬁl:l.‘-ulhlﬂ:.\,_'

.

o amyriadol biotogical and chemical v'l‘l'vcl'.».'.v
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Some ~typc; of Drugs and other chemicals that have been shown Lo bhe

/Lvl'atog(‘.nic in one or more species of laboratory animal.

Drug type Examples

salicylates | asprin, (.';il ol winlergrcen

certain alkaloids call¢ine, nicotine, colchicine

tranquilizers ‘ | vnu-.|n.'nh- mate, chlorpromazine, rescrpine
antihistamines buclizine, meclizine, cyclizine

.'mt,i'bj,uLics | chltoramphenicol, steeptmycin, peneithing, totracyct
lnybog],ycelnics carbutamide, tolbutamidc, h}'pdglycjns

steroid hormoncs triamcinolong, cnr'ti.sbnc, testosterone
alkylating agents busulfian, chlorwnbucil, cyclophosphcemide
antimulcrials‘ ‘ chloroquine, 'quv'in‘uc.r‘inc, pyrimcthamine
ancsthetics halothane, urcthane, nitrous oxide, ;u:nt.hhurbi'
antimetabolities folic acidy purine, and pyrimidine analogs
solvents bcnycnc; dimcethylsulfoxide, propylene glycol.
p(ESti.Ci(l".o 2,4,5-T, carbaryl, captan, folpect

industrial effelucnt some compounds of Hg, Pb, As, Li, Cd.
miscellancous trypan bluc, tryparanol, diaox

Teratogenic ceffeetls were usually scen only at dosces
well above therapcutic levels for the drugs, above or likely
cxposure levels for the environmental chemicals. Source

Wilson, J.G. llandbook of teratology Vo. [, General principles

. . . . N A
and ctiology, James Wilson, Clarke Fraser (eds), Plcenum Press,

New York .und London, 1977,

'CONFIDENTIAL
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’Wilsun in his book Environment and iticth Debects (1u723)
opeit liuis the necessary criteria foe recopnising a new Lecatonenis
agent in man,

1. an Au‘l)l‘ul)t increase in the incidence ol a particular debicit

or association of defccts

2. coinp.idcnm;“of this increase with a knnwn cuviromueanl al (-l.,'...,,..‘,.‘
i.c. widespread use of a new drug | |

3. known 'v(:xposux'(-\-t.o the environmental change nuvrl_y in pregnancies
yielding characteristically (Icf'cctvive int'ants

4.

abscence of other factors common to all pregnancies yicelding

infants with the (;'l;n'uctur‘:i,stic deflect,

Since chemical response varies with dosage reute ol

administration and particular agent, Wilson (1977) opcit. has
established criteria and categories for classifying chemical: according

y . ) ‘~
to their embryotoxic (causing damage in carly pregnancy ) potentiaal /
(assuming cxposure to therapeutic or higher dose during st '
trimester) in man.

d. established as being embryotoxice

() unquestionably produces o higher percentage obf develapmeatal
detects or intravterine death in inflants ot exposcd women
than otherwise similar noncexposed women.

2. suspectoed ol being cembryoltoxic

(a) apparvent increasce above background Level of developmental
defeels or intrauterine death among intiants ol exposcd women,
»' ! \ .
based on Targe numbers of accumulatoed casce reports,
(b)) retrospective surveys indicate signi Cicant increase ol detects
or death among intvants of cxposced wonen, but "memory hias"
ol mothers ot voduces uncertainty

C24739

(¢) prospective surveys indicate significanl iadrcase among
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.mutngenjc activity.

Numcrous studies have been conducled detai Jing Che

Lvr1L0gcnié-cmeyotuxic and tetotoxic ceffects generated by
! ‘ 3
g i amini ioXi rsei srs. experimented
2,4,5-T and 1its contuminant dioxin. R(scxtch%rs exy
with a variety of species and have dcmonstrated both no ctfect and
lethal levels in many cases. The prime target arcas ftor

teratogenic response from 2,4,5-T and dioxin are cleft palate

and kidney anomalies.

Mutagenicity

‘Thé ability of a substﬁncc Lo inducc gcnétiC‘uILcruLiunx.
Because of the similariﬁjes of basic-molccu]ar mechanisms by which
chemical mﬁtagcn§;and'most chemical carcinogens aﬁpear to inducce
genetic effects (i.e. molecular 1atcra]‘ization .0of DNA) resecarchers §
postﬁlafe that mutagenic cffgcts can bé'prcdiqtivc of carcinogqncity‘-

= Scientists rély on short term tests Lo‘indicutc

the mﬁtagenicbpotcntia], a chemical pdssésscs.  These tegts include:
1. tests for mutation in bacteria and éukaryotic micréorganjsms
2. tests for mutatibné‘in somatic mammalian cells
3. tests 6n‘§hromosoma1 ¢ffects in higher cukaryotcs‘inciujdnu mammal s,
4. cvaluation‘éf DNA repair synthesis.

All of the 2,4,5-T mui,.'\gcrv\;i.cii’t.y sﬁul.i.;es have deawn
ecither negative or inconplusivevrcsults in tests covering primary
DNA damage, gene mutétions and chromosome effeéts; The Scivntiflc
dispute rcSolution coﬁference on 2,4,5-T, 1979 August, stated LhaL
rnasonably adequate ékpebimental.data has been ggndratcd'rcgarding

2,4,5-T and that these data are not~suégestivc of" 2,4,5-T induccd
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Phe scientilic dispute resolution confercnce an

'3,4,#;;."]" ;9‘7() 3150‘1‘(:]’1, that x‘csu.l.ts from several microbial sl.“(u..‘,\-' -
have dct(yr[nihcd' Lthat TCDD incrcases the frequency ol uunir"mu!.ul tons,
ijcr‘obiul d;;t,a supgests Lhat IDNA_ repair processes arve iuv«»|‘v‘(-.(l_ 1;} Che
mechanism ol action Qincc no muLug«yenic clfects ‘c."x_n be ol i(‘*il_.‘(-xl tn
studices using ﬂ;puir defective bacterial strains.  The |).‘ll"(1"l'i{l dat a
sugg(_ssts .i;lnut TCDD acls as a direct initiator olf mulignunl..
Lfans[’ormation since most mut.;l.g(!ni(: carcinogens are of the initiaton

class. Few promoters or cocarcinogens show mutagenic activily.

Carcinogenicity
Animal -model studies- have long been used tor predicting

carcinogenic potjintial in man. The species of ‘animals uscd in these

&) sLudics must be as caretully cnnsidqn-d as the data vr‘(:sull,'_i ng {rom
/ | the experiment.  Rodents mcecet écrtujn specifications that muké thoem
highly dcsir-ablcr vfor‘ car‘ci’n'ogenicit;\y vcxpuriménts.’ '[‘h‘c'ir" lifc.;:'pan is
short - which al]ows“the fullest 'cxpr':o.ssio'n of” a positive
:'Y(:arc-inog’cnic response. Rodents are small, l‘ela(:iw:zly in(:sxppusi‘vc,‘
éasily ‘b.m:d, all of which cncdur‘ag(- large study samples and |
véoAni‘ir-matvio'n of test results by oth(:r‘:inVcstigal,()r‘s.
Yot results obtained using rat.s orr mice cannot. be

uncquivocally adapted to man because ol cortain biological differences.

Scecond the Spraguc-Dawley rat and several mousce strains notoed Fore

. .

their high rate of spontancous Lumor incidence are of'Len used
discriminate betwean

in these experiment s so care must be taken to

spontancous tumors and tLhose caused by carcinogenic mechanisms.  Also a

i
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B carcinogenic rvesponse can hoecome apparent long atter the original
. ' . ) ’ :
cancer causing stimulus has been removed. MaibhiCestalions of ool halar

alterations can take years to develop - By the-time a carcinogenic
. roAT7 AN

A i
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bcéuuscitﬁut7wou1d-n0L riL.wiLh the clqssic'curcinngnnic chhuniﬁm,
‘-Ali thcsé {ﬁctnrs'mgsL be considcvud whcnvunnlyzfng
aichcmicdl for its possible chgcinogénic Qrbpcrti&s.
R;scarch‘cbnduéth on aﬁimal7qucls:for potential
cﬁrcindggnicvnffccts of 2,4,5-T have faiicd to yicld POSithP results.
Thc'E.P.A.,CAPciﬁogcn AsstSmcntkgbuup, rcport:in‘Fcbrﬁury IQ7U , |
acknowlcdgcd these conclusions. "On thc basis‘of th complceted
ﬁicé and'rat studics”thuré‘fs no sighificant eVidcncc_bf
carciﬁogﬁnici£y'for 2,4,5-T". ‘Thcy addcd hoW¢Vcr, that tcstjné
had not been db_nk*., v‘su(;,‘i'j(t ient l.y: in mice, | o '
. TCPD is an extrmely anL;nt i ndﬁcer‘ ol hepatic
aryl hydhocafboni-(AHH) aétivity in the ruC'-(scc Poland & Glover
'”Comparison-Of'2:3:7;B"tgpkuchl°r°b¢n”0"P—dioxin - é pbtcnt induCcf‘or
Apyl‘hydrbcarbon~hydrokjid$u withf3—mcthylchblcuthrenc,"

_Mg},ll.c. Pharmacol., LQ:"349-359, 1974). This'cn‘zymu Systcm is

"‘;.n-oboécd as the. pf‘qmot;«:rj (;(' carcinogenic aclivity. I“Uff“(~l_l('l‘,‘A in the
.7 presence of” known ‘c‘.'lr'\cin,ogvll_ 05150," ‘l‘CDD is\ wuuk tumor initi .‘jll.().]‘:
in (,_hc‘tlwo SLAQ'(! sy'-_.tom of mous«¢ sklu Lum.ol"gcnt.\‘sis'. |
'Invéstigatipns,of thé carcinogcnicinLentiaI of TCDD
v‘lu.u'w: produced dq‘sef(ltépc»ndé'nt results, At rclatively high, long t.gzrfm
doses, a dic:t ,c()n'.aini‘ngb.'[‘CDl) has been found to (:uus_c.: increased |
inc i.'(.lon(:é of l.i..'V(A!‘l‘ u‘n(l Tung tumor as bwvll uS'l"i.'l‘.;i‘.l'J_‘ turbinate
palate tumors in (:c.r'i.aih r-‘.—v\t, species, |

Two animal sStudies are important in Che anal ysis

i . ) . \
of carcinogenesis potential ot CDD.
I. a two year chronic study by Kociba et al, 1978, . = t?é"’ 12
’ S SRy

Tox. and. Appl. Pharm, , O, 279-303 ’

2. A 7_?_w¢:vk invest iguLiuh m‘m(IUCtudvby Van Miller ot al,

" U L ' :
Increased incidence of neoplasms in rats exposed to low Tevel
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1n both studics Sprague-Dawley Fats were usedo Al .
the highest dosage test.ed thelr experiments yil"|(|,('(| Qimi'l_.‘u' Fesu s
,\(b,‘higl\l'}‘l L()x.i‘c levels ol 2200 pptL and QUUV |‘)|)~(.i rr.\p!‘(‘l'!\“".\" LR TER
m:ﬁm'ts documented an incrcasce in the incidence of liver aond luog

tumors in Spraguc-Dawley rats.

AL Lthe Lower dose levels l.»hui‘c‘* resul s (lil‘l‘(-l'(‘(l.b
Kocibas group considerced the lower dose r'anf.;‘c‘.s nvg'ul,iwe Vot
carcinogendc uk'[’u(‘t citing t.h(.-‘u;‘)pv..'nrunc«: oL’ Iicp.xL.ic hyperplast i
mo;lulcs. from a mdium dose as Lhe only‘ <:cllul.ar change ulm‘érVnd
Vv;'m Miller reported Sjgni l"i‘cant" Cﬂl"(fillog(in"i(t‘ pnt.vn(.i;ﬂ
at doses well below the 500 ppt dose.  Tumors, he 'cflaiﬁn«-d, u“'“,"mf“d
‘with TCDb levels of 1000 bpip‘t-, 500 ppt, 50 ppt and § ppt. ()n~1y at
1 ppt did Van Mill(:r ucknuw.h:dp;«- no Cl'l({!ﬂi(‘il.l r"(-lul.ud ciltoects,
| | Ther‘c‘liave bheen several criticisms ol Van Mj]l'm".%
jnvcsl,i;,',.'ut.iun.‘ The carcinogen uss«-émuhnt. group ;nvnu(li(.(-d Lhe $llz(l)’
and found that it had major Shurtcamings in design and conduct
th;lt limi(cd the reliability of data developed at dose levels lower:
than 100 ppt (EPA 1977). 'l‘hct‘c‘l'on‘-. its éarcinou;cn»ic" effecls could
only be veritied at the two h.j.gl'u:-s't bdosc levels. In addition the
';inV(:stigutors 1n th¢ study reported no Lum(')r"s in Lh(; cnnLrn! animals
i ’highly unlikely phenomonon when using S[)rf.q{,";lo—D;twl(-y l‘;il.s"
(E_I‘A,' 197‘))- Tlu'.s strain of rats is particularly susceptible
to spontanénub tumor induction and lack of“tumors in .controls is
highly suspect. Also the Aﬁeas of tumor induction at lower dosc
r‘anées of TCV'DD 'did not‘cor'r-ela.tc Wit;h. the ep)‘(ect‘ed taxl"gctk organs

dcetermined from the higher doscs - i.e. lung and liver. Also

~Lhe experiment only involved 10 animals per test group.  This small

number is below the minimum number recommended by the Nalional

Cancer Institute.

024743



The Kociba study has also been critised. Kociba ot ol

‘ )’ . . . = l . ) ‘ .
s found hyperplastic alterations in the liver at the 210 ppt dose

and considered this a negative finding. In an uudit,b ,()I the K()(.T{h:‘l
study by 't'h'c‘ CUI.cin()é'.ll assessment. gr“(}up;‘,’a,c‘()»%llb'bl_icl. ol classiticatiaon
of hypcr‘,plasticvm)duins became cvi.d(‘.nt‘. The CAG group rc-cvaluated
the study and concluded that the combined incidence of |l(‘_t|')(‘L()C(‘.lll.l‘_lv;;u‘
'llypci‘[)iastic nodules and the h(‘.pﬁLO(‘(‘.llQldl“ carcinomas is |
stut;istical ly signiticant for both Lh(-.“2200’ ppt and 210 ppt fevel,

. ‘ Studics by Hirota and w111iums 1979 —”l’e:'shis‘l,vn'(‘(:'

and»Gr‘owth ot R.‘.lt Liver Neoplastic Nodules Following Coessation ol
Carcinogen ExpoSuEe." 1 NCL. 03(5), l257—1"265,,‘ 1970 -~ Th‘.,‘_y
investigated thve‘ f)(srsisb(-‘n(:;s and growth of rat ncoplasms and
‘C()‘ll.(tllld(:d'vtllat Lhese Tnodulu.s r'(:pr.csvnl, a ditferent type ob ncoplasm
C) ~Lhan, (.-u;'cinoma possi.h]y' a benign neoplasm.  They assoert LIf.-nt thesce

‘neoplastic nodules are not obligatory precursors of carcinoma

and may in Fact be at a stage in neoplastic development. that is

less autonomous than-carcinoma.  ‘Fheir interpretation ol nodule therelo

is an end stage, bhenign ncoplasm that s capable of continued
growth but is not invasive or metastatic and may only intrequently

acquire Lhese propertices, In Lheir study, Che anthors detoectod no

TIAL
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Lransition ol nodules to carcinomas. AL intervals after cessation ol

~carcinogen exposurae, nodules displayed changes supgestive of

phenolype reversion or degencration that were not present in

carcinomas.

. \ . . .
Those who support the Kociba conclusion favour this

ONFIDEN

interpretation of hyperplastic nodules as non-proot of carcinogenicitys

[

Further support for such rationale lices in the lack of carvcinogenic char

( :
<

4
~ A
[~y

.

ot nodules Lo tumors within the two year test period ol the Kociba

ot al YYN(.ll(I)",.Y ‘ : . S . : 0247‘14
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The EPA, FIFRA Scientific Advisory Pancl, Revicw
of ]"‘j‘l'r:le(:(:Lion 6(6) 2 Action on 2,4,5-1T and Silvex, Sceptenber 27, ta7u
Also has r‘(.'..';(!r'v.'lt:i(ms as to whether hyperplastic nodules ace
'|;r‘ccursor-s, pm» seoof ll(‘lh’l‘-(.)(f('lIll_l_np carcinoma,

\

HUMAN EXPERIENCE WITH 2,4,5-T and ‘TCDD

1. De¢w chemical plant workers,
The study examines the mortality of 204 persons expoased

to 2',‘4,/5—T during its manultacture from 1950 to 1971 atl the Dow chemical.

" plant in Midland Michigan. The health status of 2,4,5-T workcers

exposed for a p(sr.‘i()(l of over one ycar.- Investigators concentratod
oﬁ Lh(:‘ crew dircclly involved in the 2,4,5-T manufacture process.

In general, AL exposure concentration ol 2,4,5-T (conLu_inirig less
than 1 ppm TCDD)’ cexperienced hy. the workmen in .t,‘Iu- study, no adverse
mortality clfects have been obscerved attributable to the work

environment. Mortality compared well with that of all U.S. white males.,

“and also comparcs well with the background mortalily expericence in the

geographical arca see OtLL ot al. ‘A Mortality analysis of cmployces

engaged in the manufacture of 2,4,5-Trichlorophenoxyacetic acid.’

J.o 0ce, Med., _2__?;( 1} 47-50, 19RO, '.'l‘h(: single observed «‘:l.u(:(.-r death
occurred as a resc e of respivatory malignancy discovered in o

63 year old retirvee wh(.) had I)(:‘(‘.n exposed to 2,4,5-1T tor cight years,
The employee also hu.(l a past history of smoking up Lo two packs of
cigurcttvs‘per dny. ‘

2. Monsanto plant accident , Nitro, West Vieginia

A study ‘o’ the chironic health etrects of exposure Lo

DD as reflected in the mortalily experience ol a group ol monsanto

workers who developed symptoms of c¢hloracne ffollowing a 024745

Lrichlorophenol process accidenl in Nitro, West Virginia, 1949,
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Chloracne is a skiﬁ discase chavaclteeisad by ('UVIIH‘(IHIHV'{\'
cysts, I,us(,ujv.-s .md abscesses.  Accompanying Lhis rfm»y be hiepat e
dystunction (impairment of function of the Ii.vm')‘|H‘~"i‘l’““"*‘| newrat s
(paralysis ot (he Facial nerve) disorders’ of rat wmetabolism and
porphyriacutanca Gaaday, .'1. chronic skin lesion condition cansed
hy the 'I(li:;;t-ur'l).'m(-vs in prophyrin metabolism.  Chloracne ir.’vv
primarily associ ut.ml’-wit,h cxposure to TCDD.
| | In M;n'c.h 1949, a l'(‘..‘lcti()ll"il()(ﬁi(l(‘.lll _u(“(:lll'l'('(l'.ll the
plant discharging TCHD dinto the flLlllUb")ll(,‘l‘(“ and inlterior ol (_..Iu- l‘»uil(liu‘
Employces i,llVUl.:\'(t(l in the |)|"(:li;uin;u~y o leanup
doeveloped immediate symploms - im'l.u(li‘ng cye .'uul,_n-\,.pit":\t.«ng\-’- tiacl
irritation, headache, dizziness and n@uxu;n and scevere trectant
'.W“:“v”'n ol exposcd skin. Atter these symptoms subsided chioracne
symploms ';nppea'_red;
A four yecar follow u") l;‘g-V1!;lll_(:v(|
1. acne from lesions, 2, severe pans in muscles of upper and lower
q‘x(.l"("llli;l,iv('ﬁ, shoulders and Lhorax on exertion 3. v'.il“‘igll(‘,,nlfl'\/()UH(l('.\'h’v
and irvitability 4. decrease (')l‘ Libido §. (Iy.sqvmmrsu, 6. vertiigo
and intolerance ltn cold. Orm‘ year atter the accident, four of the six

workers examined had liver enlargement,  Also tound were liver

Cimpairment indicated by hepatomegaly (Liver enlarpement ),

tenderness in the right upper quadrant and cepigastCeium and a

delayed prothrombin - timaoe,
1953, tour of the six original workers were again

¥
examined, © Investigalors observed a general regression of both

cutancous and non cutancous symptoms. All workers exhibited a marked

improvement in their skin Jesions.
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The Journal of Occupiational Medicine report in
J;“mm;y“ : 1980’ carricd out a 29 yecar tollow=up ol 121 members of Che
¢ , ’ . : : . ) . o
()x;‘igillal ‘study cohort - 89 members were verilicd as Tiving and

17 were veriticd deceased by death cevtiticate,  The cenlts ol
b . . -

12 deaths.

standardisaed mortality r;xtio .l'mf -»lll ‘(l('..‘x'i.ll.'-;‘\»..‘ls ().hﬁ wills ‘1
obscrved, and >4.().41 dcatlls expecled.  The report by %he American
Council on Sci«:ncc and Health 1980 - Felt this was the only
stiwisticu:lly'. s‘ig_','n‘:ibl'j‘c.'xn‘t ﬁaiuc‘ d(:L(_?l‘il(j!i(!d. 'l'hvr-‘«‘e‘b were nine mal ienant
‘nuoplélslmy wi (.il V.04 expected, © No ('I‘(s._'nl,‘hvs l'('Hll|l¢(‘>(|" frrom stomach o -
iliw“:’rv cancer. l;‘iw.-..i.lung cancer deaths qccurfr~(:d versus 3..()'_’ (‘xl);‘(‘;(.tz,d.
One: skin‘cancm‘ (a _fibrou.s. histiocytoma) pr‘oﬁ:d /l’.-n.ul; AI'LX(.‘(r(‘(bl“illuvly rar

the ¢expected incidence of its appearance is 0.15. Three deaths from

~ Lymphatic and hematopoetic néoplasms rasulted with 0,88 expected.

CThere were 17 deaths t'rom discases of the circulatory svstem with

25.01 expected,

Because the study cohort wias small and only 32 deaths
were observed the results from this study cannol be considered
conclusive. - Nevertheless, this is the best long term study ol TCDD
cffects Lo date. - The analysis of mortality cxparicences ol personncel:
at this point indicate no apparcent ¢xcessces of total wortality
or of deaths due Lo maligniant ncoplasms, or civcnlatory discases,
3. A k.ut.s,m clett paliate study. » - 024 7‘1 p;
; A study to determine whaty, it any, human ctUleets
Cwere experienced at'ter exposure to 2,4,5-T. A relrospective Sstudy

. T . ) : . ‘ ‘ N ) ) . y
on the incidence ol clelt palate in areas spraycd with 2,4,5-T.
“Rescarchers analyzed facial cleft rates and concurrent: use ol 2,4,5-T

in Avkimsas during 194¥-10974., Estimatod levels of expasute Lo

Che hevhicide wis cateporised as high, medium or low exposure on

the basis of rAce acreage during 6 -7 ‘year intervals beginning



L than two fold. A two 1old increcasce in any anomaly would be oxtreemely:

o : ) :
~large. We believe more powertul epidemiological studies ot

2,4,5-T are necded Lo more conclusively resolve questions concerning

its developmental toxicity under conditions ol regulated use",

4. ___,.:__:..Ha» ..oc::..\..%

The Cal ,,m _..A.:.: P department c_,,._.,_..m.._ th carricd oul anp
epl ::.:C.a,;a.,r.‘mn.m~ Hm.,_,<cm¢Mn.,...:. m.c: »,.:, assess the claims of abndimal
o:.ﬁocam, a.:.. _:.o,n..,-.m:cu...:m in e_:.. c.;:a:w. Cali p,.ca.:w p_ area, whi ¢
includes a .v:.,o.,.cx.% herbicide: spray arca.

The methods of investigation oOrlcans included:

)NFIDENTIAL
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1) Review of humbolt county vital record For information concerning
all live bivths, retsol and infant deaths, andscongonital
‘mal formations. occuring among infants born in Orlcans and
a nearby arcas during Che years 1974-1978
-4 rarby arca: Ing Lhe ycars 1974-
C S Determination o the dates of w._.:..:.%u.:@ phenoxy herbicides within -
. . . . . : 3K iy s SR
five mile radius ot Orleans . . Ommm ] .,MO
1) Review of Hoopa Medicatl Clinic records for live bhirth= and



Nelson et al.  Retrospective study of the relalionship
Fetween agricultural uscs ol ",4,5-T and c¢left palate

ODceurence in >1rm:mxm.~_a;._v4:.:_:r_..«‘. 19(3): 377-303, 1979. Nelson found

that facial cleft rates presented by scexy race, time period and

tx_..vczc_.c group general ly vose over Gime. - No 1mn._._m.,_.h.c...-»... dit'terences
woerae ,Q»uﬁonﬁﬁm in ..:J\ PUCe 0' SCX Zrouping o

~The ...:,.._.:-..f. concluded that the .::.:..rv.c in inciadence
of this anomaly was duc 1o better case u.u,x:mma,c:ﬁ rather ,r_::,_
actual increase ‘n incidence.  They caulionaed that "The _:....m:..:..
study Q.oom nol. indicate any overt causal ....;:‘h:.:.J.__..:.. between
2,4,5-T usc and Vacial cleitsn, Yot they added :‘._,.. mx.b.__:.::..;‘:_...

to recognisc that such an clffect, il it were to exist, would nat

have been detected 11 the increase in facial clelts was | P



O

4 Iiterviews with

- 30 -

alfected mothers in Ocvlenas for dates and detan s

ot pl"vc_-g_-,n.'m(-_yw problems.
Within l.hc-’ study period, 87 pPregnancies occurred,
ot 1[\(-.\_;1;, (;igh(., 94 cnded in spontancous :'Jl)ul'l ion, once (1 'H,',‘.'(.““.t N
in “I'(-(.;zivl death (placenta previ a) and the rcecmaining 7% in bive hint.h.s,

'

- Reed, D. California department ol Health Scevices memorandum,

Further investigations into reports of abnormal outcome ol prepnancies

in Humboldt and trinity countics, April 27, 1979." o the Live
births, six (7.7%) children were born with birth delects
(two hypospadias, two with dincomplete hip sockel Pormation, onc

cleft lip and palate, onc mild talipes cquinovarus) onc sudden

infant death syndrome at age seven - months,

Phcenoxy h‘m-l)i(:idu spraying‘ has been carricd out
in the fall of the ycar ‘s.i.ncge 1961 wilth the cxcuptin'n ol" ]‘)62,
1972, and 19Y73. Spraying Ccu_svd .jn November 1976. Thercefore
spraying cmllisvist,,cncy cannot be established in this case.

When the 160 abnormal pregnancices were compared to the
t,o*;u] prugnahcy outcoame for Lhat region, the p':icuvi tre came tnto
p(-,‘r.-sp(-.(tt ive: |
1) The spnn(,;nm.-.uus abortion rate of _”%' is loess Chan Uu- c’\pv;'lv(l

ralt.e ()l'ivl§%. /

Major congenital malformations occur at. Lthe rate ot 7% of

/i

8

»l"i»vc -birt,h.';, while incfluQio’n ol mki:nnr' delfects brings the vpurccn}tagc’
U};'Lo ISF%. The Orlenas rate of vceurrencae is 7.7% - so the
f_'iggrus were within the expected boundaries, Y

3) ()I‘H"‘!'(‘t{_hl death and one sudden intant. death also 'l'(v‘lhll“‘f‘ ‘Ulv('
[)(l(,i'(!l‘_ll':s ustnhl.i.\lwv(l Forr Lhe state,
. L " 4
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Reed concluded Lhul."'it appg:u,r‘vs unlikely Lhin thb«:m: has
been an unusually high Eaté ol pregnancy wastage in 01.‘1cun.~;".
5. sSt. Louis Missouri, Horse arena.
" Beale ot al, 1977, Long-term cl'l’(:cAts-‘()l' diuxin cxposure,
Lci,t,ur to cditor, M,'_l_(«‘*()ld): T4R.
Augﬁst 1972, the h{issoux‘i Division of H(':alt.h' and vt.lu-
Center fc.' Disease Conﬁroi‘rchPLed an invcstigutjon of a:hnrép
arena in 'EaStern Missouri whe‘r.c‘ 54 ot'“ 5‘77 horses exposed t:o the arcna
had died of an illness characteriscd bjy skin lcSi(;rys, severe werght o
loss, and hepato.toxicity. Birds, dogs, cats, insc‘cts"and rodent s
Qere also'found dead in and around the arcna. A six ycar old garl
wﬁo ffequented the arena as a playground, dcveloped cpistaxis, a

gastrointestinal complaint and severce hemorrhagic cystitis

characterised by hematuria. Bacterial and viral urinc cultures

yielded negative resulls.  Three other persons suffered from

milder i“llnesses' wiih symptoms ol hc’udachcsv qnd nausca. They ubl 50

visited the arena though for shorter peri\ods than the young g:irrl_.
Sul;vsc'qucnt. sgn’l analysis showed that both v'l‘Cf‘

(Lrichlorophénol) and TCDD were the pr'\ubal).le toxic substances

causing th(f adverse health el'fects: | 1t was feund that the ;_‘n:"(:na soil .

contained a‘TCDDtleyel of 31.8 to 33ug/glppm) of soil. The

contamination was traced back Lo waste oil usced in the arca to

e ! 3 . A T
control dust. | , . CQ‘.& 70{)

.

On reexamination ot the young girl alter a tfive yoar
interval since cxposux'c,‘ the patient had grown n:n*mul]y. Both

lxcigh’t and wcight.exccedéd the 75th percentile. ,Dct’;n'il.(.:‘d |)|ly:-’i(:‘i’.ll‘,
ncurological ;i,nd chemical examinations rcw:uicd nn’ubnurniu»]i't,'u:s. The
same Studi-és were conducted on the patients! sister and mother cxposed

simultancously though less extensively to TCDD and Lhe results were
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Beale et al concluded "Our expericnce demonstprat.os

that pcobl(‘. exposcd to dioxin can recover completely with no

’ 1 oy . i . mains L ToseeI elher :
~ apparent scquela from the toxdn. 1t roemadns to be scenw whelthaer the

“exposure Lo dioxin in these children will result in abnovmal

pregnancices or affect their offspring.

Seveso, lTtaly:

The lcmesa (Industrie Chimiche Mceda Socicta Ancmima)

chcmical plant did not produce herbicide 254,5-T but made

" hexachlorophenc,. an anti bacterial agent. The herbicide and

hcxachlorothne Sharc a common dcnominator, 2,4,5-trichlourophenol
n their manufacturing prﬁccss.

.The“Icmésavfactory‘explosion occurrhd in a rcugtnr
thét produced 2,455;trichlorophcnnl by combining tutrachlnrnhunzunQ
with sodium hydrdxide in un cthyleneglycol solvent; The explasion

propelled forth a toxic white cloud which when cooled, descended

‘slowly over the surrounding arca. . Among the chemicals that

coqtaminated the area during cooldown was the chmﬁi(:ul dioxin (TCDD).
Baséd on determinations made by vp_ruducti on officials, an estimated
4,000 to 5,000 kg of reaction product. was lost into the atmosphere
(di Domenico, 1977). Estimates q[‘ the TCI)D dispersion ranged

from 650 grams to 1,700 grams - Kcarney, P.C. ct al. (TCDD in

the environment, sources, fate and decentamination. Enviroumental

Health Perspective, §, 273-277, 1973). A vbsamplc ot the cscaped

product taken from the reactor head for analysis revelacd

\

t.h(:.pr'nsq:ncv of 3.57 35,000 ppm TCHD. v 024751

L : . 1 . . . S .
Reggiani - The estimation ol the TCDD toxic potential

c. . o . . : . "
in the light of the seveso #cecident.  Paper preéscented at Che 2000
Congress of the European Socicty of Toxicology, Berlin {West)

_,.]_u'nu 2%-23, 1978, - Reggiani reported that birds, rabbits and



of TCDD p(,visoining ‘nr wore selectively killed to wand off further

\ : contamination. By the following MQn(Iuy, Lleaves rom plants. and treees
) t;ur‘ni:d bvr'(‘)"wn and -f‘(,ll of't Lrees ,ibn an area m(:usur.ihg l;(m(b to _‘s,n(bm et
" ‘ v ’ _
.i'nl a triangle wil;h a base ol 409 meters - and acsvertex ol arouad
100 meters Cv'entut'v(:d around Lhe tactorvy. M(:usun?u‘uusul.svul' TCny
residue on vegetation in this arca ranged f'r'om‘ 1 to 65 ppm, - :
with b‘ne reading as high as S0 ppm.
“Children and adults exposed to the d«:SCcnding dust
icomplained of _nuu.suu‘un(l developoed :-_el\"in lesions accompanicd by
rcedness and swell ing.‘ Some cexpoericnced the burns and blist«‘;x‘s
_comnion in cxposurc Lo caust i.(l- material.
Culjuti,jllj- 0 77'.”‘I’CDD poisouing iﬂ.“S(:V(!.S(‘),” l!.‘iuuuvrdicj ne,
26: 28-29. roported the highest TCDD content was determincd
in the herbivorous animals. Pceople (:o.mp"lbuincd ol nervous .Sylllpt,()m.\i,
N ‘mood thangés and above “a].l a s«:x‘-iuus rash-like skin lesion - iil(.c'l'

dia;_gnose(l‘ as chlorucn(:.
"l‘hc Seveso arca beirng divided into two zones -

Gjév.'mur'dj, A. (D(;(:()ntzixlljnutior; pl'u;_',‘r'uss For- the dioxin contaminated
arcas ol Seveso .‘Lud Media, Cl‘ull(.il Resionale DvlJ.n Lombardia,
Ministero Della Sanita, M.'Ll';m,‘ TLaly, August vl.R‘, 1‘)7(\ min. p.17).
déSci‘ib«:d the first zone "A" as a triangular arca covering
.appl'oximutcly 100 hectares (ha).,  Zone A inclu«-lm‘l Land localed
suutvh,' southeast. of the Iemosa Ffactory and downwind at the Cime
ol the accjtlc'nt,.v l'(u‘ggjuni (1978 opcit) (lut,(:rmivnml' that soil
levels registered TCDD levels approximately (0 pph s, 'Th(:‘ inhabi.tcnts

o _ ‘ . -
v()f _t.‘his arca wc:.x'c (svucuqtcd in throee stages —"on July 26, July 28 ‘

Cand August 2, 19706,
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- 40,000 people.

"7one B had detcctable soil levels of TCDD,

R(.;ggiani (1978 opcit) later described this arca as ha»xving residuc

levels bctwecn 0.1 and 10 ‘ppl)s for TCHD. This arca coveraed: approximatel s

2650 ha and was divided between a 'Iurg\: ur‘l)un cmxtcx*‘und an‘

extensive rural arca with some small residential dggrcgattb.

The populatlon of 4,900 was not e« V.uu..\t,(d R(:Commcndatlonb were

made for_the womaen and,chjldrqn in order to reducce the possibility
of exposure. | \

A third Zone, Zone R, covered a total of aboﬁt l,430 ha.
Odcéésionél residﬁg'conCCntrations, ull less than 0.1 ppls TCDD in soil,

r .
characterised this zone. This population of Zonc R approximated

An extensive health surveillence system was set up to

'*‘deterMine'the mid-term and long-term range effects ol TCDD c¢xposure.

Medical surveillence included laboratory tests, medical examinations,
monitoring of pregnancies and abortions for.any abnormal outcomes,

rate of stillbirths, populatipn morbidity and mortality, and

© cancer registry. The medical surveillence program was extended to

11 Districts w th a population of 216,000,

~Reggiani, G. (Thé estimation of Lhc TCHD Loxic
pQLcn.tial in the Al.i‘g‘lit of »(,he“S(:vc.su accident . Paper presented
at fhe ZOth,CongrcsS Qf thc European Society ot Toxicology,
Berlin (West) Junc 25-2R, 1978). He CaniUJCd "The Seveso accident
has notvrcvcﬁlcd up Lo now, toxic effects in humans which have not
hcen obschQU,in dth@r cpisodes.  Chloracne, the Cypical skin lesion,

has occurred in children with the tendency to spontancous and rapid

~healing.  The peripheral nervous system has perhaps been attacked

and reacted with subelinical signs of impairment..  Signs of ' C‘)lj; 5{3

involvement of the liver without apparent functional disorders



and loss, no gross ral formatitons, no Srowln 1'4-l:u-d‘.(l ton at G

and-no cyltogenetic ‘baromalatics. The e nocapar ity ol the

_population not even of the children with cadocacuc, bas not ey

attained.

CAL the dispulte rvescclutvor conp reace o 24,700 G (aju,

Doctor L. Sanchioni and H. Rehier prescated data on abortion

experiences following the explos-.iont:

l\ ‘Twenty-eight ot the 335 aduced aborti1ois were represcntoed by

products of conception ihal were partiaily fracmented Jdurine

currettage and incomplete Tor morphologie cvaluat i

No morphologic malformations were nated in any of

these Vet sion

21 A slight increase in the incidence of spentancous abort 1ons

was determined in the B Zone. These incercases might have beoen

due Lo dmproved registration ‘some ot the abortions al=c may v

been sl anducad). Fourteen oo the 37 cuses ot spont Arcous

aboriuse s and perinatal mortality: cxamined woerss mal Tormed

structuecally (23.67). This incidence wis within the range

Lhat mucht Le expected generally, but could not. he comparced to

the rate in this particular arca prior to the accident as no

data ave avariable,  The types of maltormations =cen wete

consistent widni those which would be expected spontancously.

All the rveporved malformations were in the R oand RT Zones; wvhere

the soil coacenurat 1tons of dioxin were below detoectable-limits,
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“and loss, no gross malformatton-,

no crowtin roelardatron at Corw

and no ecylogenctic hpromalrties, o The e aacapans ity ol Uhe

i)«)[)ulution not even of the ahaldren with cloracue, has not heer

attained.

At the djb‘]nvxl.(: cesolutvorn con; reace an 2,4,7 T naza,

Doctor L. Sanchioni and H. Kehider preseated data on abort vi(‘ui

experiences following the exple-.ont

1)

‘Twenty-eight of the 35 saduced abortioas were represcuted by

products of conceplion ihat wers partiailly fracmented durone
currettage and incomplete vor morphologiec cvaluaticn

No morphologic maltformations were noated in anv of these totuaes

A slight increase in the incidence of spontancous abovt rons

was determined in the B Zone.  These incredses mirght have boeen

due Lo improved registration !some oi’ the aborticons al=o may Sove

b‘(r:un s anducad).  Fourteen or the: 37 Cases ot spontarcous

aboriise » and perinatal m«»l'i,;tl LY examined wers m.;ll"(»iwuml
‘$Lructural>1y (24-.()%); This incidence was within the x'.m',g(:

that migsint ‘:,.v cxpected generally, but could not lu:'(:()lllpu.'l‘nd 1o
the rate in this particular arca prior to the accident as no
data arve aviatable,  The types of »mrull'm_-mu'(,'inns —een wete
cnllsist‘-:r;t.. kwiu'.’l.hosc whiclywuul(l be cxpcc(:mvl spontancously.

All the repoiried maliormations were in the R ;mvd RT Z(;tuss: where

the soil coacentrations ol dioxin were below detectable limits.,

. CONFIDENTIAL

'SUBJECT TO PROTECTIVE, ORDER.



'ONFIDENTIAL

SUBJECT TO PROTECTIVE ORDER.

: Thebstudy deals with a limited number of wome

residing in the Alsca Basin Arca of Orcgon. A number of women

living in this 2,4,5-T trcated lorest area expericnced miscarriages,
which they said were correlated with the spraying scason. Iiitially

10 miscarriages were reported by cighto women. Subscquently 13 muscarri..

were reported from nine women. Twelve of the 13 miscarriages

‘occurred within the first 20 weeks ot gestation.

When £his data wan Cumpurcd to the live birth rate
1n Alsea (96 in the blx year pvxxod bLudL(d) a mledFPlagc rate
of 12-13 lies well within the limits ol an expected one mlScuPFldgc
for cvery secven live blrths; | | |
ThewréPA;t noted a scasonal vuriation in miscarriage
,incidénée'when thevALscu values were compared with thosa_frnm nearby
Corvellis,Orcgon. waeVer,_inSufficient evidcncc‘preéludcd aﬁy |
establishment of proof or non-proof for a relation betwecn miscarriages
and 2,4,5-T. Mantel N:'(An evaluation of the statistical mvthods'used
in EPAS ruport of asseSsmcnt of- a flOld investigation of six years
spontanuous abortlon Pdteb in thvec Orcgon areas in-relation to |
forest 2,4,5- T spray practlces. (Alsea 11 rcport) George Washington“
University, March 26, 1979) - comménted that "thcipossibility thus
éﬁiées that at 1east some of these miscarriages were experlvncod
by miscarriaéeepronc:womcn. He also felt the "publicity about
_2,4,S;T sbraying and Spéﬁtaneous aborﬁion could have caused more previotu:.
spontancoﬁs Abortionfﬁofﬂc recalled and Egpurted"c |

C24758

A contlnudtlon of the Alsea study, this cpldnmlologlc~

A]scgill

investigation further andleud the possible relation betwcon spraying’

of herbicide 2,4,5-T and reproduction events. The results of thjs
‘ . . ‘ “

~study provided the basis;for the EPA suspension order in Fchruary 28,
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The Alsca 11 investigators collected data from threo

arcas of Orcgon., The study arca, which included an arca ob

“approximately 1600 squace miles of Orcgon coast and coastal mountain

range. The "ur‘l)m»\" arca whi.ch is.contiguous wilh Che study
arca .zmvd., inclukdcd the inland towns of Corvellis and Albany, and
the rural vcontrol" arca ‘which is in sparsely populated oaslw:bpn
Orcgon on tvl‘l-c ldaho border.

The intormation gathered in the study came From
hospitél records and included coded di agnos'es»,. age of put:i«-ht,
spontaneo'us' ab‘or'tion data, ge_stationvpcriod and zip code ol patients,
residence. The investigators limited themselves to spontancous

abdr‘t‘ionsvof less than 20 weceks gestation. Treated in hospitals

.in a six year period fr‘om 1972‘—’1()‘77. - These data were then comparaed to

live birtLs for the respective areas. Conclusions revealed

by "thve EPA ‘.bs*t,udy. are summariscd as follows.

1) the spontancous abortions index (hospitulised mi‘scarr‘iag(v:s per
1000 births) for the Alsc.g study arca where 2,4,5-T was usaed
signi_{'iqantly greater than the index for the urban and control
dreas, where there was no known use of 2,4,5-T.

2'\: ‘There was a dramatic iﬁcrceasé in the Spon't‘anenu.s abortion index
for the study area relative Lo the urban .'m;l control arcas in Lh«-
mo»ntlvl oi‘ Ji.lﬁu and July. This incrcase followed by approximately
two months; a period in March and Apl‘.i'].'wh(;n 2,4,5-T was uscd '
to.corit'r‘.u]-.vogcta(.'iun. in the study. areca. ~R‘u1ul,.‘i ve Lo tLhe uehan
and c&\trol urcf:uslin the month of.'J.unc and July. '.I‘h‘_is increasce
f(..)l_lowc‘!d“h‘.y‘ .'u'-n‘)lffn‘xim.‘ih:'ly (..w(p months a p(.;r“im._l ._i.n Ma_:'(.;h and A('u.-i’l

‘when 2,4,5-T was uscd to control vegetation in the study avca.
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3) Statlst1cal dnd]ybls of thesc ddtd 1nd1¢at( that there was a N

s1gn1f1cant Corn,lutlon hotw(,ul the dmuunt ol :’1,4,‘;—.'!‘ uscd ‘in |
the study arca during spraying scason and a subscquent ‘i’n(-m:u.si;
in the spo,ntanc‘ous abortion index i»n the study arca.
| "The Ag(:ﬁay's systematic survey (*»l‘k_t',h(». 'occurun,(-n

of.spontanebus abbriioné in an arca of ?,4?S-T QshQ indiru(ug
that there was an unusually high number of sponLuncoﬁs uburtinﬁs

in. tho area, and that the incidence of spontdncuus abortions may
rudsonably be related to the use of 2,4,5-T in that arua.‘ The

data further 1ndlcates that the mlscarrlage eprrlbnccb which the
eight Alsea women reported to the Agency wgrc representative of
- the expefieqpes of thé]large population of women living in
the study area". | | -

|  vNumcruus critics of the_Alsca‘II’study

1) Mantal, N. An evaluation of thq'statisticﬁl:methods usad in

"EPA report of'Asséésment 6f a field investi?ation of six year
,spontancous dbort1on rates in thc threc Orcg;n areas in reldt1onv

to iorest 2 4 5 -T spray pcSthldLH (the Alsca 11 report) .

>George Washlngton Unlver51ty, March 26,}1979.

[
~

‘Lamm‘, 197'9".»‘ An 'epiden'xiolog‘icv assessment of the Alsea 11 r‘épbrt,
Tabershaw Asséciates, August, 1979,

3) Witt,k l979, A diséuséion of th(-: Suépcﬁsion of 2,4,5-T var‘ul the

EPA Alsg:x I1 study, Oregon Sf,atc U:x;vursity, 1"979.‘ |
4)HWagncr, S.L. et alf A scientiflic critique of the EPA Alsca li‘stuay
‘and rgpért; Environméntul chlthchiencés CenCcr;,Oregon Siatp ,
Unch.r‘sity', Cor‘v'cllis, ()x'(:g(m,- October 25, 1979, o 62"“.»,'_,_,\

753

These crit dsms Imvo r‘cv«aaled frdgm( it statistic al
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.m(l (\p](l«\mlulog.,nmxl Vlaws Lhat (,Im majority of the sc l(‘.,n(»ll.i,(' ’

cmnm\’_mil;y has accm'd(:d Yittle if any welight to the E!’Ab conclusjions

~ .. - -
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1) Spontancous abortions, ot miscarriages fveguent 1y

occurr in Lhe PFirst three months of preguancy ., SCal st g,

Ccite a spoh’ ancous miscarriage incidence ol 12 to 267, .

a 15%2 rate most commonly retcerred Lo in Literaturc,
In the U.S.A. hospitalization rate lor spontancous
abortion approaches 8% or R2 per 1000 maternity

admissions.

whether a spontancous abortion will be hospitalisced depends on:

1. whether the women recognized thc cvent as a miscarrdiage.

?.

how anxious the woman is about abortion and the sacial support

system her life style provid(:é heo

whether the woman is financially able to sccure trcatment.

whether the treating physician is a specialist who deals cepularly

with spontancous abortion cascs.

the

the
the

the

availability of trcatment in an out-paticnt clinic.
standard ot he¢alth care in the community
gestationad age of Lhe conceplus and Lhe completeness of

abortion (Lamm, 1979).

Alsca 11, considered only hospitalised spontancous

abortions. Attended abortions in clinics; unattended abortious,

and those events that took place at arca hospitals not included

in the study arca were not considered. The study numbers, lLhus

don't accurately reflect the miséarriage incidence in either the control

or study group.

‘The Alsea II study stated that obstetricians in the arca

hospitalisced only 10 percent of persons expericencing spontancous.

abortion, while general practitioners faced with the same problem

hospitalised approximately 704 of thcsc_womcn;

CONFIDENTIAL C2arse
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Cihe study versus control arcas ts i lut‘lh(‘l"(‘“'"I‘fl-““‘ .. Phe

medical offect being measuped 5 conmon Lo Lhe gencral populatiion,

‘All"vuriul)lcs must be considered. . Alsca 11 did not take into account:

; l level of medical practice. - | .

2. age of mother
3. nutriL_ionai st,a'tc:, di(-"t, a variety ol ll‘ll.(ﬂ.‘(‘(,.i ons agoents,
Canatomic or genet.ic abnormalitics, m(:qi(:inv an uvt,h‘('r' ‘(Il'ug.s,‘
consumplion of ix]cnllo) or tubix@;cu, SOCIo iu(‘nl\nllli(_’ . status cle.
,’]'l:\‘us U\c effects of the str-us;-;“up;cnbt, 2',4,§-'l‘.'(:0\|’ld "m:)'t be
aquuately useswed
Alb() the townb involved in thc study AJ.sca (study)

and Curvollls (contr'nl) do not m«‘.\ltdln constant |)()[)uld(Junb.

Alsea a coastal resort Ltown has an jnl'.lux ol people

‘during the summer vmonthsv. Corvellis a col lege Ltown, expericnces

'

a summer exodus at the end of the school ycar.

The EPA cited "a dramaticincrcease in miscarriages which

have c()nsist'.ét)tly occurred al an alarmi ng rate. This Lthey attreibute

to the spraying of herbicide 2,4,5-T.

Yot critics say on closer examination of the data

The deamat ic June peak was apparent. in only one of the six yearsstadicd.

solid cf.\'t,nb.lislmu:nt ot background miscarriage cvents to claritly a

There was consistency to the abortion pattern and tLhere was no

stress rrelated occurrence,  In addition thoere was no increasce in the
number ol spontancous abortions in the latter ycars ol the study, cven
. v .

though there was o signiticant increcase in the amount obf 2,4, 6=

H,)l";ny‘(:(l in (,hg: test arca. - Other peaks and troughs dmw.n e un

tlw Alb(‘d gr'.lph:-. randomly oceur lhouglmut Hu- year and could un(
l)('_all tributed to. '~i|)l«lellt,' - a steict .ly scasonal cvent, ‘
- CONFIDENT 624760
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Wagner stated when Che data was ('ul'l',(‘(‘,f‘(r(l tao o (‘ummnll‘_
Jospitalisation prate ‘(.I()uj‘.’,) and the Lot al number ol hospi Cad im;(l
" spontancous abortions are (.”,,-‘-gmg(l. ‘.l.\ 0 |)¢;«‘(f<'||l;1(;(e ol lvi.v" |nl‘l'l|l:~é
the values are:
QLudy arca - 11.4%
urban control— 14.0%
control arca -  9,3%

At Pest the Alsca 11 study could only represent
the i’n hospital sponv‘tu‘nuous ul_y}_ri ion iiu(lcx.l‘or its test arca.
‘The study has been discredited Lo such an extent Chat it is no
longer considered a useful study tocv nnulysié 6f the alleged
problem, that is Lhe (:'l;t'(:cts ol heebicide 2,4,5-1 on human

reproduction,
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Seientific Studies

Thc‘fihbt reports {inklng possihle adverse health
clfects Lo Agent Urange appearcd in Vieloamese ||.-w;.|,.“,|-|~~__|)‘.‘q W
Junc 206, 1909 and Jul)" 5, 1909 (Advisory Commitlee an &0, 1),
’i'hc publi(; response to Lhese rclx()rts prompted the celrospective
si,uciics of Victnamcse ho‘spvitul records conductoed independent by by
Cutting (1'970) and Meselson (1971).

The President's Ag,lvisory Commil.Lee on 2,4,57'1' (1tv71)
evaluated thesc 5t;udics and chclutlud the Followinge: |

"Summarizing the Vietnam data on human cwmbryotonicity,

it can be said that (1) the sample of births surveyed was 'vowm

year to year a variable butl usuullly very small lraction ot Lhe

total number. {(2) it was quite uru'upr‘cbc_n(.ul..iv«; ot the geographic and
cthnic distributions, (3) the hcavily spraycd and otherwtsc

cxposed arcas we e greatly uu(lv.'l'-r‘cpl‘t:sunt.(:d, and (4) Lhe hrith
records werce nuLb trustworthy and, thevelore, the rates o) stil I.hu-l.h,
und especially ot congenital mul_xl'u::-mut,iun, derived vrom them werce
equally unrealizable. ‘f‘of exdample, the overall congenital malformation
rate found in South Vietnum, 4.91 per 1000 livebirths, L$ about half
ot Qhat was rdpor‘tml in other studies in various parts ol Asiu,'

and possibly a quarter of what might aclually cexist at term.

A surther indication that the m:whur‘_nv children were not carctully
examined is the dbs&xcc of Down's syndrome in Lthe list ol specitic
maliformations compiled by Lhe Al‘imy ;ux-rv(:y (Cutting, et al.) (1Y70)
despite the féct {lmL some Uricu‘LuJ populations llave Leen seported
to have an incidqnc.r of this condition not ‘.unl.ikg: that in Western
pu’pulat’ions .

CONFIDENTIAL
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¢xposure to herb1c1de sprays while living in the South.

vlumps on torechead,

'Finully, Choere is, and can be, no precise hnowledee ol

reasonable approxxmdtlun ot the exposure Lo ,

:xpcrloncod by pregnant Viclnamese wumcn, lncludxug whal  amount s
they ingested or.ubsorbcd,und when this may have occurved during
pregnancy. Thus, any attempt to relate birth detects

to herbicide exposure is predestined to failure. [t can anly be

concluded. that the birth records that have becen SUPVUyCd, deF
prbbably any that will bc surveyed in‘the'futuvc, for South Victnam
er the period 1900-1970 cannot answer positively the questions
uﬁuut possible adverse prenatal etffects following human cxposure to o
2,4, 5 T. It must be emphasized, however, that the

scarches that have

bccn made - almost certainly would havc PLVLdiLd any marked increase
in the incidence of birth defects or the introduction ol o stfiking

dulcct such as thut producpd by LhdlldumldL. In spite of

uubldcrdblc eitort no such occurrcnces were tound®,

A fprthpr.study on birth defects in Soulh Victuam was
performed by Dr. Ton That Tung, ¢t al, (1971)  They reported Lhat

out of 903 South Vietnamese secking shelter in the North, in

hospitals andvlodgings in Hanoi, 19 adult women, including tour

and 70 chlldren between Lhc ages of 6 and 14 had cxpcrlcnccd dlld(Lr

or l.h'(- :
four mothers, two had given birth to childrea wilh Duwns 5yud:um}.

Among the 70 children, numerous cases of deformations (ocular !esions,

lebUb leet (feet that extendod uuqund) und

chromosomal aberrations becamg .evident.  Tung concluded:
L9

(tranblatlon in Young, et ul.,ll978)

"Though still llmltcd in number, our clinical

obsc¢rvations éontirm the results obtained on

animals by Amcrican researchers. The massive

and prolonged utilization ol detormants besides

254,45 T (and heace '|‘('|)n)'

o st l'llnrlh'.\ '

mothers



populations,

| Scientific Studies

The First ;w:p(;rl,b‘ Finking possible adverse I|v;‘lk‘h
Qfﬁccts Lo Agent Urange ubpuurcd.iu Vicluamese newspapers between
Juﬁc 26; 190Y und Jui& 5, 1969 (Advisory Commttec il Syd, 1L
The pu.blic response to Lhese reports prompled the celroaspectave

studies of Victnamese hospital records conducted tndependently by

Cutting ( 1.97'0‘) and Meselson (1971).

The President's Advisory Commiltece on 2,4,5-T (19y71)
cvaluated these studices and concluded the tollowing:

"Summarizing the Victnam data on human cwbryotoxircity,

it can be said that (1) the sample ol hirths surveyed was 'rom

year to year a variable bul usually very small raction ot the

total number, {2) it was quite unrepresentative ol the geographic and
cthnic distributions, (3) the hcavily sprayed and otherwise
cexposed arcas were greatly under-represcented, and (4) the bhoeth

records were not trustworthy and, thecelore, the vates of stilihoeth, .

and especially ot cbngunitul maliformation, derived Prom Llu-m»wu’l'c.

equally unrealizable. For example, the overall congenital malbformation
rate found in South Vietnam, 4.9Y1 per 1000 livebirths, is about half
of what was reported in other studies in various parts ol Asia,

and possibly a quarter of what might actually cxist at term.,

A surther indication that the newborn children were nol carclully.

examined is the abscnce of Down's syndrome in the list ol speditic

“malformations compiled by Lhe Army survey (Cutting, et al.) (1970)
despite the factiihub some Oriental populations Ifave Leen rc“urtvd

"to have an incidence of this condition not unlike that in Western
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Finally, theve ds, and can bey, no predise knowledge ot

:'uus‘onubl [ ill‘)l)f‘oxim.l'l,.iun ()1. Lhe exposure Lo 2:4,'; T Cand fveng e

’

'“xpgrlbncgd by prcguuut V;ctnumv:e WOl Includxng what. amount

B Pl‘cgnancly. Th‘us, anyf attempt to r'cluLc b.u‘th dvl'q._-uts or sttty

o

Lo herbicide expoaure is pPLdbbtlnLd Lo Lailure. It can iny b
concluded thdt Lhu blrth recordb that huvv been ausV¢y(d und'
probably any that will be survcyed 1nﬁth¢ luturc, for South Vie
for the per:od 1960- 1970 cdnnot answer positively the uuvs(inun

ubuut pObblble ddVePbL prcnatdl etfects 1ulluw1n5 human Cxposur

'I'( Hiy)

~

“they LngLStLd or dbbo(bpd and whgn thn may have n(LUllcd e inge

ll.‘lh.\.

€«

Cnam

« Lo

2;4,5-T; It must be emphasized, however,y that the scarches that have

been made - almost certainly would have revealed any marked sacrce

in the incidence of birth detects or the introduction ol o stifi

det'eet such -as that praduccd.by Lhalidomide., 1w spite of

considerable ef'tort, no such occurrcuces were tound",

e

kKing

A further study on birth defects in Soulh Vietonam was

pcrfor‘med by Dr. ’I'Qh 'l'hut. ’l‘ung‘, el al, .(l‘)7l) lluy reported Lh

out of 903 South Vlbbndmbbb becklng :hcltgr in the North, in

.hospltals and lodgings in Hanoi, 1Y adult women, - including tour

ﬁénd 70 children between the ages of 6 and 14 had expericnced di

Among the 70 children,’numcrous’cuscs of dcformatiuns (ocular !

lumps on L'or‘e,héud valg,u:, fTecet (ic.,c,t that th.(.nd(d oul.waltl) .md

"Though still limited in nuwnber, our clinical
obscrvations éontirm the results obtained on
animals by ‘Amcrican researchers. The massive

and prolonged utilization ol deformunts besides

at

molLhers

trecl

‘exposure to herbicide sprays while living in the south.,  OF the

~tour mothers, two héd‘gchn'birth Lo children wilh Downs syndrpmb.

s itons,

chromosomal aberratlons became Lv1dcnt Tung COncluded:
. L ¥ . .
(translation in Young, et al., 1978) : | ' 624765
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to ;lxncqistl'ul soil and Lluv:sc ul.Lcl'uLj('mH van i provoke
among Lhceir progeny congenatal umll‘drm.nt.iun.\

the im,‘)oftuncc of which remains to be chcl‘nrtiuud.

In th‘c‘;ibou.liuublcr hiisLu('y ul wars, have we oevaoer:
scén such un‘inhumun fﬂté.PcScPVQd lor the SurviVnrs

except in the case ol atomic war?"

A btudy similar to Lhat of Dr. Tung was pcffufmud Ly
»Ro:c -and Rose (1972). The authors rcpurLud monspqus births,
spontancuuu ubort)bus and dcath umuﬁg man and animals rolfgwing
expoaure to the detol;antb.k |
Thp llukdgc ot Duwn S byudrome ;nd beuburp Lu;ﬁ,d g1
suggested by Tung has been aupportcd by Grumner (—; in a rcpont
- by Hononoff (1973)). Grumner's commcnts altcrvluspcctlou ol
_'goth Northvand’Soﬁth Vietnam were:
,; anPr‘ovide_d that it be _u‘n’dct‘.sjtood that L'Ij‘b"_(v:stiln.dl-i:‘
cannot.bé‘dnytﬁing but a cuuLiouS on@ it may
be assumed that thgre are at least 25 000
children with hcrcditnry defects tn South Vietuam,
This does nol include all Lhé unboru babices whugu
_ motheré;werc'Spruyed dufing_thu'ﬁigsiuns Lthat
were flb\@'ﬂ» in recent. months, I du.(‘:_s" not include
-ﬁhosc who were stillborn, or died suQn‘quur nap(ns'
on 'aC(‘;oulnt ot their serious chromosowmatic defedts,.
bEven’afterithc war, it will pﬁobuL)Q be pussaﬂlv
to erch'uL.only an approximation of lhv 1ul||( ~cale
‘of thls crime - alncu one will only bc able to «xumlnv-

'the bUFVlVOPb whcn the time comca"
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frequency. -

~ Pungy et _al ., ulso reported u}liuujthv{‘.uleth‘luulllh

'bgifuct hc dttrlbuted to dulollunt cxpuburt. In 1973, Tuugv

.rpported an 1ncreabe in thc numbcr of pvPbunb dldenus(d with

'prlmary llver cancers in pruport;on to all Cauncer dean(\
“admitted to'Hanox hubpltula during th petriiod 190 - 19QK.

' Hé -cd;ﬂpared the 790 :lex-g" cases out 9!’ 7,‘)l! LoLuJ c.mrm"ik(;‘.m«-s‘ .
':(iO%), with-ﬁho;c;documuﬁtcd';nrcurLLQL prc $play1u5 y{dl\;
‘1655 1961.-16-- 159_iiver chuoﬁ Qquof topulicuncub‘incidoucn.
of 5, 492 (2.9%). |

In a 1977 Internat;onal Aggupy Lor Ru:vdlch on (unctv

(IARC) monuurdph (1977),.tho lung stludy wus,crlLlclzcd for its
llmltatlons in Pbpoltlng ‘which thty LundeLPudvrﬁﬁulLﬂd.iu an
1nud¢qugtc assessment between herbicide Spruylﬁg and liver candéer

Ford,’ct al., (l978), uffcrcd’u fuvthc: fuctub'wurbhy

' coua;ovrat;un, thc conbumpt1uu ol aflatoxin- contiminated food

‘1n purtb of the babt ‘Allutox}n Qccuua uuLurully_us a contaminant

in ccreaL grains und has been suggested as an explanation Cor

the increase in liver cancer incidence.  War conditions wounld: be
cxpected to increase aflatoxin risks in available ood grains.

In 1974,1thc NuLiuudl Acudcmy uf—Sviuncu (NAS\ announced

':blxth dulpcta in humunb.' An-unulySis ufvhospjtul rcuurds Q|‘th&v'

Viclnamesc hubpitdla ahowud no uunbxsbtnt patlern ol associal ton

A

- between mdllOPdelnub dnd annual umountb of hcrb1c1d«; di sscnanal ed,

To date Lhm ¢ is aLLll a great’ debate about the

-\""‘.lmr‘mful t.llccts ‘l"t'\ulL.lllg, I'rom hum.m exposure to Apent ()run{;v tn

Vietnam,  Studies |Nl Cormed ,r lung luxvv gtwuwutlly lN(li et
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rcsult: ol ltb btudy of Vlbbndm during 197~—l973 The NAS g"uld’r.ud

LUULlUbLVC ev1dpucc ol‘usanlutxuu'buLwccn,cxpuautv Lo herbierdes and
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‘ Tung, ct .1! ., also reported uu'u‘nu(,lu-c“ adverse hoealth
el fect he attributed to dufolignt exposure. In 1973; Tung -
ruhorted an ivncreu’Sc in the number of p(:x‘sons diugm»s{sd Q‘it.h
prlmary liver cancers in proportion to all cauccr paticats

admitted to Hanoi hospituals during the period lk)()» 19QH.

‘He compared the 790 liver cases oul of 7,911 tolal cancer cases

(10‘,{), with those documented in carlicr pre-spraying ycar s,

1955-1961, === 159 liver casus oul of totul cuncor ‘iucidun};«:

of 5,492 (2.9%).

In a 1977 International Agency for Rescarch on Cancer
(LARC) monograph, (1977), the Tung study was criticized tor its

limitations in reporting which they considered resulted tnoan

“inpadequate assessment between herbicide spraying and liver cancers

frequency. | -
Ford, ct al., (1978), offercd a turther tactor worthy o
consideration, the consumption ol aflatoxin-contuaminated tuod

in parts of the East. Aflatoxin occurs naturally as a contaminant

in cereal grains and has been suggested as an oxplanation tVor

the increase in liver cancer incidence.  War condilions wou bd bhe
cxpected Lo‘v':.lncr'casc aflutoxin risks in available food grains.,

| In 1974, the Nalional Academy ot Scicuce (NAS) ann
results ol"‘its study of Vietnam during 1972-1973.  The NAS coul
conclusive evidence ol association between exposure Lo herbicir
birth detects in hwnans.,  An analysis f hospital records ol
V.i,«:'an;uncsc hospiLle showed no couststent puLLu:u ol assocral

A
between mallormations and annual amounts ol herbicides disse

“To date there is still a great debate about o ,'.N"OMIREV

harmful etfects resulting tfrom huwnan ezxposure to Agent Urange on

Vietnam. Studaces pertormed r lllllé, have goener ral ly been met
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TO| T.M. Bistline, E2NJ

The document "A Summary of Toxicological Data of the Phenoxy Herbicides™ by
© Dr. William McBride contained 45 pages. Since the last page ended in the

middle of a sentence, I am not sure how much of that document I did not

see. Nevertheless, the part that I read was well written. It is a good,

objective review of the subject. It is a balanced presentation with which 1

have no quarrel..

On page 27, I noted a question mark that you had put alongside the phrase
"four of the six original workers were examined" in 1953. I do not know

if that is correct or incorrect. While the statement can be checked, it is
“unlikely that we can get an answer back to you before the scheduled March 19
submission to the Australian Parliament. One difficulty in checking out

that statement is the absence of a specific reference to it. As I noted

earlier, the document appears to be incomplete. ' Certainly, no bibliography
was attached. ‘

I suggest that Dr. McBride's review be given to Charhe Love who is defendmg
Monsanto in the N1tro litigation.

. —
P I

‘/Geoir’ge J. Levinskas
alw
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