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CONFIDEN

2J4453Trich]oruphunuxyacotic acid.,‘

Registered in 1948 -
- phenoxy herbié;des - are synthetic plan§ growth regulator:.
The phenoxy compands mimic the propertics of a naturally
occurring plant growth regulator, indoleacetic acid.

The military fturthered investigation by studying

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

.

Phenoxy herbicides presently in use today in the ULS.
include 2,4,D, 2,4,5-T, MCPA, silvex, 24-DB, MCIB, dichlorprop,

mecoprop, 2,4-Dep and dichlorprop-methyl.

In 1975 the U.S.A. used 59 million pounds of 2,4;0,

6.7 million pounds of 2,4,5-T and two million pounds of silvex -

Stanford Research Institute, Chemical Economics handbook Stanford

Research Institute - Menlo Park, California - 1976.

In 1969, 11,626,000 pounds of 2,4,5-7 acid esters

and salts were produced in the United States alone. In 1970 the

guantity rose to 12,335,000 pounds. Between 1971 and 1974

738,907 pounds of 2,4,5-T were importcd into the U.S. averaging

a total of 148,000 pounds per year - E,P.A. - Herbicide report,

. Document EPA-SAB-74-DO1 US EPA, Washington D.C., 1974.

The phenoxy herbicide enters the plant in an imperfect

and uncontrolled way. It interferes with the regulation of growth

précesses normally governed by the plants own naturally occurring

growth hormones (Ashton, F.M., Craft, A,S. Modyg of acition of

Herbicides, Wiley Interscience publishers. N.Y. 19737,

The phenoxy herbicides interfere- with cell division

(mitosis) and cell enlargment, food utilization and various other

processes necessary to stabilize life.
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$cientists do not know the precisc mode of actlion
of either ;ynbhctjc or natural plant growth regulators. They know
Lhat phenoxy herhicides are far more Loxic Lo green planls Ghan
to animals; Plant growth regulating compounds act on plant. cell’
compounds such as celluloese and lignoccllélose which are¢ notl

present in animals.

2,4,5-T Chemistrys:

2,4,5-TrichlJorophenoxy Acctic acid has a chemical
formula, C8H5Clj03' The pure form occurs as while crystals and
its moiecular weight is 265,49 grams per mole,
2,4,5-T melis at tempcratures of 156Y-158°%¢. 1t is
stable .at its melting point. 2,4,5-T has a solubility in watcr
of 278 parts per/million (-ppm) at 25°CJ Further solubility occurs
when this herbicide is mixed wilth acetone, ether, and cthanol.
Techinical grade 2,4,5-T manufactured for ugrjcultural>
application generally contains 90 to 929 of the herbicide and
R-~10% impurities.

- detailed composition of the herbicide givern by one prndurﬂr:
oo . .
91.0 - 1.0% 2,4,5 Trichlorophenoxyacetic acid .

0,5 % M.17  2,4,5-Trichlorvanisole
2.0 ¥ O.ﬁ% 5smeLhoxy 2,4-dichlorophenoxyacetic acid.
2.0 b 0.5% 2,melhoxy, 4-5 déchlorophnnoxyacctic acid
0.3 2 0.1% 245-Trichlorophunol.
3;” pa 0,52 bis 2,4,5-Trichlorophenoxyacetic acid
0,3 t U 17 2,S-(Ij'chZl.m'ophunnx_v.'uu-t..i(: acid
5 1
0.2 - 0% S0, .
0,2 ¥ .14 sodium salt of 2,4,5-T o C2472'4
0.5 2027 n,0 '

-

.nnor . ot wmanh Y- oy
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Fisher, J.R. letter, PGT12, 1n Final EIS, Vol 1. Vepetalion

manigement with herbicides, U.S. department of Amriculturve,
Forest Service 1977, - reported that the averape level ol dioxin in

U.S. production ol 2,4,5-T appears Lo be about- 0.01 ppm -

This was supported by International Agency for Rescarch on Cancer 1977 -
Chilorinated Dibenzo-dioxins, vol 1§ World Health Organiczation

and McQucen et al 2,4,5-T and Human Birth Defects, Division of

Nealth, New Zealand, 1977.

Public Ncalth, Departaent ol
Thermal stuh:i],it.y - 2,4,5-T is stable at. Least Lo

0 . 0 0.,

its melting point (1§6<15R7°C),
Biochemical degradation - 2,4,5-T degrades slowly
in so0il containing organic matier under warm moist conditions,

Half life for the herbicide under these optimal conditions approaches

y
saoveral weeks,

Mctabolic degradation is causcd by two concurrent

Binding of Lhe herbicide molecule to other compounds,

processes,
mainly glucose to form-a non-toxic complex and actual degradation of

the molecule.
Three months is mencrally accepted as the time span

tor the herhicide teo disappear completely from the soil,

o

W pisappearance rate is independent of Che amount’ o herbicide yresent,
o) PT t f

% i .

O Even in the presence of sunlight 2,4,5-T remains relatively unreactive.
Ly

-

N——

-

&

B Residuns r

0= ' )

. A residue is an accumnlation ol a pradret for a period
o ! [

e following initial application. Reside s oceur when the inital

L

!-é' product is not totally degraded. The peesistence ol a residoe can

= . . .

7)) ciause prohlems, I use ol a known Laxin leaves sullicient. residues in

CON FIDENTTAT,

active lorm, Lhe extend and durat.ion ol Lhat Loxicity muast Ik
’ ) A
03¢

recognised and appropriate cautions tollowed.



ol the particular cheémical,

Soil residues  Scientific studies demonstrate that phenoxy herhicides

~

break down in soils - Andus, LuJ. Microciological “l‘!‘.‘ll\'(]()\n'lll ol

llerbicides in Soils. 1n Herhicides and the Soil EJK. Woodlord et
Sugar (ecds), Blackwell Sci Pub. Oxtford England. 2,4,5-T and
24-D form carbon dioxide, inorganic chloride and water .'t.;'

final degradation products, Classificd as slightly persistent
2,4,5-T Lakes anywhere trom two to six weeks for a Vilty pul'm:n‘l.
disappearance rate,

The co-operalive studies by Sterk ot al

Soil incorporation Biodesiat ian ol Herbicide Orange Microbial

and Bascline ccological study ‘of the U.S. airforce Logistios

command Lest range Hill AFB Utah Fund l'vpur't., Tecom projoect

No §Co-213-00-01§ U,S, Army Dugway proving ground - Dugway Ulah 1975,
Arnold et al, Three years ol 1 :'\l(i studies on Lhe soil

persistence and movemcent ol 2,4,-D, 2,4,5-T and TCDD - Weed

Science Soc Am. Mect. Abst, 1976 - demonstratoed Lhe applicatiions

of 2,4,5-T and 2,4-D abt massive rates nol only did not sterilise

Lthe s0il butl indeed stimudated Lhe prowth of certain microtlora, and

that Lhis stimulation my bhave conteibuled to Lhe degradation ot e

haerbicide,

‘ N(:n;'r':is, LA et .’11,"'['11(- Persist.ence of 2,4,8-T in the
Paciflic Northwest I-‘nm-sf.',' Weed Science, 25(5) 417, 1977 - examineaed
Foliage, forest MNoor and =il For 2,4,5=-T residuc,  The conclusions,
Hlllllnla;r'istetl in Lhe Journal ol Weed Scicende were that wilhjin six

LY

monlhs of application, herhicide residues declined 90 percent

within one year less Lhan six percent ol Lhe herbicide remainad.
They found 1ittTe lecching of 2,4,5-T from Lhe Forest (loor
to the soil and no residucs were Found deeper than 15em.
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relatively mobile in soils,

CONFIDENTIA]L,

Helling, el al."Chlorodioxins in pesticides, soils
imd plant:"J. Env. Qual., 2: 171-178, 1973, tound Lhal 2,4,5-T is
decreases as

However, that movement.

organic conlent increases.  2,4,5=T therclore becomes moderately

mohile in clay soils and only slightly mohile in muleh,

Waler residucs?
2,4,5-T acids and esters are soluble in water,

In addition 2,4,5-T rapidly dissipates in streams by dilulian

and pholodegradation in waler - sce Crosby & Wong "Photodecomposi ! ian
2-1054, 1v70.

b tom

of 2,4,5-T in waterd 3. Agr, Food Chem., 21(6) 105§

Rescarch reports involving stream contamination

land spraying in Orcgon demonstrated that peak concentiration ol
phenoxy herbicides seldom excegd 0.1 ppm.  These residucs rarcly

last for more than a few hours in almost all the streams,

sce (Norris, L.A, et al. "The persistence off 2,4,5-T in a Pacific
1977).

Northwest For‘est;I Wend Sceicnce, 26(6) 417—_
The report ol the Advisory Commiltece on 2,4,5-T tao

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

indicated that arsmall amount of 2,4,5-T is present but does

o
Iy ) . .
@ not persist long because clay or the biota absorb Lhe herbicide
o .
L within a matter of days (E.P.A. Herbicide BDocument EPA-SAD )
= . -
5 74-001-08 EPA - Washington D.C., 1974).
L 21 =
S 24725
m .
Q& Animal residues:
= - ‘
— ' Animal residues would accumu'ale because ol herbicide
O .
E‘é build-up elsewhere. Animals rapidly eliminate about. 0§F ol
8 inpgested 2,0,5-T unchanged bn Lhe ueine - see (Saoerhot’t, MW, of al.,
"Me dose=depeadent. pharmacokinet ic proifile ol Y,4,5-T Vollowing
h: 491-501,

intravenous administration in rats.” Tox. App. Pharm.,

197
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Piper el al. "Metabolisn 0!' 2,4,5-T in Rats."

l{caith Aspects Pesticides, 6G(5): 272, 1973. Piper noted i
significant difl'erence in Lhe plasma half life of 2,4,5-T remaining

in the dog as comparcd Lo the amounl scen in the vat. This

delayed excretion time for 2,4,5-T expericnced by the dog is

postulated as the cause for greater toxicity of Lhe herbicide to
dogs Lhan to rn%ﬁ. ook oL al. "The renal handling of 2,4,5-1 in the
Dog,"” Fd & Cos Tox, 14: 19-23, 1976} suggest a tight binding of the

herbicide to the animals plasma protein operales as Lhe mechanism

ffor delayced urine clearance in Lhe dog.
A study by Gehring et al., "The tate of 2,3,5-T

! following oral administrabion Lo man? Tox. Appl. Pharm., 20: 3152-361,

1973, suggests thal human urine clearance more closely paratlels

the rate of excretion in Lhe rat Lhan the dog, see Kociba U al.,

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

rats ingestiag diets containing 2,4,5-TY Fd. Cosm. Tox. 17: 206221,

1979 who support Gehring et al's work.

Residuces do not r'q:muJ:.n indefinately. Their loss (Tom
the environment can be predicted through the chemical's halt Lile
in various media in the environment and a knowledge of the

i [ed . . . s
€ Li chemicals physical characteristics.
By

Polychlorinated Dioxins

Q‘u 8 Recognised in 1957 as an impur‘it.i,f in Lhe manufacture
oz . . . ' :
ey & - of herbicide 2,4,5-T. TCDD is one of the most potent small molecule

toxins known to man, Small amounts of the chemical can causce

in Lhe U.S, roubinely contains TCDD levels al or helow 000 ppm.

fr, ©
Z 5 |
o l-.j'J cnormous changes in animal ,cells. Currently technical grade 2,4,5-1
m
-
O Ry
4178y 42"
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Chemistry 2,3;7,8-Lvtrachlorodibenzo—p~dioxin exists as a whive
——ele. .

crystaliine sotid having a molecular welght of 322 grams per mole
It melts at temperatures between 303, and 3059C. and decomposces

at temperuLurus'Lctwuen 980 - 1000°C. about 99.5% ol the dioxin
decomposes at temperatures ol BOUPC. 2,3,7.8-1CDD ariscs

during the -hydroly:sis of tetrachlorobenzene to form 2,4, 5-

Trichlorophenol, the industrial precursor of 2,4,5-Trichlorophenoxyuce
cacid (<2,4,5-1).

T.C.D.D. has a lTow water solubility and a hiph Lt
solﬁbllity. Dioxin can accumulate in the environmeni under some

conditions. TCDD however 1s readtly decomposced by ultra-violel

light which helps to diminish potential accumulation of Lhe chemical.

Crosby and Wong (1977) - "Environmental Degradation
of 2,3,7,8-TCDD". Sciencue, 195: 1337-1338 -

found that herbicide
formulations with TCDD contaminard lose most or all their TOCDD

within a single day when the leaves, soil or gruss of theo

treated foliage receive natural sunlight. Photochemical

dechlorinution causes this degradation of TCDD. While the stabilijty

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

it is not stable in the ﬁresence ol its herbicide vehicle. Appearing
on the foliage in a thin herbicide film, the contaminent
diminishes as it is exposea to sunlight. Crosby and Wong established

three requirements lor signilicant dioxin breakdown in the environment.
They are (1) dissolution in. a light transmitting film. (2) The

resence ol an organice hydrogen-donor - such as a solvenl or pesticide
) Y I

h]

and (3) ultraviolet light. They propose that all

Lhree conditions
are normally met in applications of 2,4,5-T. Therclore they feeol
that these data supgprest thiet environmental resaducs of TCDD

often will be considerably less than previously expectoed.

ngr:;; P

ot
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Residue experiments have monitored the TCDD levels
in land, water and various species of animals. Tor Lthe most part
TCDD residue levels dirvcetly compare Lo the amount ol inttial TCDHD
application and are not detectable in many instances, .

Recent.ly Lhe Dow chemical c«.)mpilny ol Midland Michigan,
released a repord (ll‘!ll.Ullﬁll'-'ll.‘i ng Lhe production off TCDD as a by-product
of normal combustion processes,  Analyzing samples frrom o nnmber
of .combustion products such as refuse incineration emissions,
automobile exhausts, {ireplace soot, charcoul grills, cigarettce smoke
and particulale emission I'rom chemical plant powerhouses - rescarchers
quantitively mcasured the amount of” TCDD present ~(Dow chemical
company - Midland, Michigan, 1979.)

If envi‘rol.mu:ntil.! presence ol dioxins from combustion can
be further established and supported, then it will become increasingly
d:i’]‘f’icult if not impossible Lo link environmental residucs

equivocally and solely to herbicide spraying,

Toxicity:
The way of expressing a chemicals acnle toxicily is Ghrow:
its LDOY defined as tlic amount of chemical sullicient to cause
death in 5§07 of the test animals.
An LD50 value can differ due to such variables as
age or sex of test animals, nutritional. state, tormulation of
Loxicant, Lime of day, voute of administration and temperaturoe.

Mode ol entrance and chemical Vorm off Lhe substance can also alber the
\

0 - oy . s . .
l.l)g . An non obhscervable offeet level - sinifies a Loxicolosical
endpoint. Chemifals administercd in this concentration cause no
servable adverse olfects,* | Frn N .
ob ab adverse otffeet.s, 624 1'30 N

Animals subbter Ltoxic effeets from 2,4,6-T in dosapes

-

ranging from 10 milligrams per kilogram of body weight per day
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They honsed 16 adult Rhiesus moukeys cach werelion,

.0kg in an envitonment somulat ing Cheiv natueal habitat duean:

the mating scason.  For six months, investigalors monilLored geacr.!
health »nd heamalologic values and established caontrol parameters

ffor the study. AL the end ol this time they divided the monkeys

into two g1rroups ol cight animals cach. e group was placed o o diet
....‘:;.c..m:m:n.. SO0 ppt TCHD.  The other group ate an idenlical diet

without TCDPD. Food intake was quantilated for cach group over a

nine monlh period of time, AlfLer six months on Lhe experime ot al

diect, Lhe Vemales were matoed wilh males Vrom the controal geoup,
ArLer nine months Lhe experimental animals ¢ asedt cating the TCDD
contaminalted diet and ingestoed a control dict Por oo caddil tonal

theee months,  Rescarchers esbimated Lotal TCDD tevels tar dhese
. - . LI
animals wt 5.5 <~ o, 0pa alter fthree aonths, 11,3 IR CERTE I RPN SR 1Y

2.0me tollowing uine monlhs on Uhe s,

: . ,
| 24729
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nterprow el fects of 2,4,5-1 toxicily. .

Variat ions are expected by dilferonees wilhiin o

spucies - alternate modes of chemical enteance inta the body and

variable lengths ot Cime for the duration ol Che epyerviment o This

is fundamental to any loxicologica) investigalion. A laress does

ol chemical Loxin wil)l proloundly alffect an antmal 0 o <hoet vome,

Two studies on the Laxicitly ol TCHD are partacalariy

note warthy = (1) a two vear study detailing the chronre capaa.
ol TCDD in Sprague=-Dawley sal - by Rovibac ol alo (290 0 nipe mesni .

sbuey desveibing Tonp-tecn tasie effects of PCDD (o Rhcats monn e v By

Allon ard Vane Mol Lo,

-

AllTon and Vae M bler (1977) "Morphological i,

in monkeys consuming o dict containing Jow levels ar 28005 100y 4

chlorodibénzo-p=dinain,” Foud Cosm, Tox,, 1§ 4uf-310,
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signiticaut hair loss and periorbital cdema. During the twelfth
aned Urnal month o the study, one _.:..:r.c.v. developed a reduction
in hoth platelets and white blood cells,

Aulopsy lindings revealed sceveral arcas of damage
trom TCHD cxposure.,  Focal areas ol hacemorchapge appeared in the
skin, hearty lung and stomach, intestine, adrcenals, skeletal
muscudature, brain and bone marrow. _..m:m..:—.:mp..._.a and toc nails grew
:._.:......CHL...:,. olten accompanicd hy gangreous necrosis A..p.c..e—c.ur__
af w...Lh..u surrocunded by living tissuc). They also sullered trom
ascites (an abnormal collection ol serous  luid in the peritoncal
cavity, 1l s scen in cases ol carcinom, Om.n.m_..,m.“w?
tubeeculosis and olher chronic inflammations ol Lhe peritoneum)
and subcutancous cdema. :.%tcwﬁn.c_u:%u dilation, edema, and hydropic
desencration of the myocardium ocecurred in all the animals.  The
bilary duct » showed marked dilation withoul associated juundice

o sehstrruel Ton, Antiwnda osv e T hT €l murarloore af or Vaneiiiendde e nd ool 30
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After three months on the diet, monkeys developed

periorbital cdema, loss ol Vacial hair awml cyclashes, acne,
)

accentuated hair rollicles and dry scaly  skion,  Alter six months

these coanges became prominent in six ol the cight animals concerncd,
) .
7/

Al the sia manth analysis mankeys also expericnced a decreasod

hauvmoglobin and haematocrit (an n.mmn..:cn..r. in red cells)., These
lowered hacmatologiéal paramcters became especially
cxaggerated in six ol the seven monkeys Lhat survived the nine
months oun experimental f.:..:.._:.":..‘. Animals in the experimental
group lost weight despite no change in feeding habits,

Ailter seven months, one monkey became severely
pamoeylopenic,  Prior Lo death Lhe animal had <..:.rc::.% no platelets
o' immature rced o white blood :..._h.:,. In the following four months
four additivnal _h_c.._,.cu.\m expericenced similar clinical changes and

dicd. Of the animals that survived the regime all displayed



®

%

sehacceous glands The Monkeys also demonstrated @ marked decrvease
b> L SR B It - A -~

.

in the hacmatopoetic process in Lhe bone marrow and hypaceltliular
Lymphoid tissulv (i.00. the hlood making process). Cellular hypeeplasia
appeared on many levels .(.‘Hf)l‘('.i.'llly in Lhe mucous seereting colls,
epithelial lining of the biliary system and tht_? transitional
epithelium of the urinary tract and goblet cells of the palpebral
co'n;jum:l..iv.'m {Lhe conjunctiva of the eyelids). ‘

They concluded that. the primary target area for TebD
in nen-human primates (monkeys? is the haemetopoctic (blood
producing) sysl.mn'.. As cxposure lengthens cellular degencration
involving the lymphoid sy=stemy tesponsible PFor the formation of
white blood cells (leuykocytes) and bone mirrow responsible for
red blood cells (erythrocyte) Vormat ion, increases in severity.

Iri additional atrophy ol “Lhe 1.|1_\'n|l|.-i'5|)|t.:|:ll and lymph nodes also
oceur, Allen and Van Milter assertthat there is considerable
dil'lerences in Che level of TCDD necessary Lo prodoace inluxi('.“ll fon,
The LD.;n :'unf_',"v of §0=7012 ki body w«-ig!li-. prodizecs: death in 3(){':',

ol Lhe Lest animals in an acute space of Lime, a considerably

lower dose of dug TCDD per kg body weight will also yicld the

same results when administered continuously over a nine month period.
Allen and Van Miller also demonsteat ¢ Fhat Llnrh pathelogical chanmes
cansed by the two dase lovels remained quile similar, Therefore
they Iu-lit-v-- Lhedr data indicate that exposure Lo extremely low
concentrations ol TCDD can produce widespread deloetarious o lect.s

in primates, .

" .
Kociba, R.J. et al, Resulls of a 2 year chronic toxicity and oncogenic:

-~
Al

y T
.-:Lu;ly ol gy =

s7y"=Tetrachloradibenzo-p=dioxin in rats.

Tox. ek Anpl . Phaea, A6 '.!7'0-3-(:], 78,

CONFIDENTIAL 024731
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'l‘h/t-y placed male and temale Sprapguc-Dawley rats aged
six Lo seven weeks into suspended wire boltom capes. Food and water
were-available Lo Lhcl-. animals ad libitum., Groups ol 100 prals
(g() males, 50 females) inFested a diet that contained 001, 0,01,
F0.001tue TenD/Lg/day for up Lo two ycars. The dicet, o Lhe control
proup (R6 males, PO Females) 172 pats contained only the l:.‘ll.'l‘it'l',
no TCDD.

The TCDD was provided by Dow chemical company and
had a purity cxcoweding 99 percent as determined Ly ¢lectron
capture gas chromatography.

Body weight and Vood- consumption of 20 males and 20-
vemales at cach treatment. level were routinely |-1:(-m'(.h-d Cor cach
week of the first threc months of the study and at wonthly intervals
Lhereatter.  Eight rats per sex group provided blood samples
I'nr— haematological investigation at three, twelve and twenty threee
manths of Lreatment. Urine samples were ('n]]u(::l.ud 'rom seven
to ecight rats per sex per group at these same Cime levels U

. determine specific gr‘avit-‘y,. pH, sugar protein, ketones, bilirubin,
ad aceult biood.

At terminal neeropsy, investigators collected scrum
sumples from all survivors or - maximum of 10 rals per sex group
for detoermi l'h‘l(: ion,

ALl rats dying or killed during the course of
the study underwent gross p.';thologic investigation and representaltive
portions ol major organs and "jny icsion suggcstj\vc- ol” a
signiticant pathologic process or Lumour formation were prescrved
in lﬂ)’ formalin,

CONFIDEN I AL
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Ferminal necropsy examination took place at Gl eand

of two years of treatment, Thu weights of the liver, Lidney, brain,

hcart, thymus, Splcc;’q’ testes and ovaries/uterus were recorded
for a maximum of 10 rats par sex per group.  Bone marrow saears
from most rats were also prepiared. They dlso roze portions ol
fat, liver and kidney fr';un i m:-xximum of five rats per sex per group .
l'ul‘-possiblu TCDD analysis,

All rats from thé control and the high dose level
regardless of whather they dicd during the course of the study
or were killed upon its completion, underwent histologic inveslLigation
of an extensive listofl tissues intended Lo include a4 majority
of’ those tissues /'listed above ;uu.l Lhose collected at. Lthe Lime of
terminal necropsy. All rats from thu lower dose levels wero
sﬁb,icctcd to histological examinalion of 'Lhose sclected tissues
identified as possible target area organs in addition to gross
lesions suggcstivc ol tumor formation,

They found at the conclusion of Lhe study (1) continuous
ingastion of dicls conlaining .:11)[)rc;ximi|t,.ujy 2200 ppt.- TCDD
(0. 1ug/kg /diiy) Fo} two years caused ﬁu]tiplc toxic elifects,
including increascd mortality, decreascd body weight gain, slight
ogical paramcters, increascd urinary

depression «of certain haematol

ER.

excretion of porphyvins and A-amino levulinic acid.  Increased
serum activities ol Ap, GGT, and SGPT and morphological changes
primarily of the hepatic Vymphoid respiratory and vascular {issue
of the bady. - This high dose lovel seemed Lo reduce the incidence
b}
and sceverity of chronic renal discase in aged male rats.  Female
rats given this high dose ror two years had 24,000 ppt TCDD £24733

present in the liver. This compares with 34,600 ppt. TCDD present

SUBJECT TO PROTECTIVE ORD

in the liver ol remale rats given Lhis dose for thirteen weeks, Lhus

dndicating attainment of steady state concentration in the carly



Ingest.ion ol the inl vl"lm'(li:ll,q! dose level ol
O 0 g TEDD/ ker/davy (approximately 210 ppt in diet) caused Tesser
dl-f,"l‘('.(!. of Loxicity., lere rescarch ound:
1. 1increased urinary cxcrction ol prophyrvins (Females)
2. liver.toxicity, including an jll('l'ltilh‘lf;] incidence ol
hepatocellular nodules
3. increased incidence ol focal alveolar hyperplasia in the Tungs,
Tevminal liver and PFalt content. ol TCDHD averaged
100 and 1700 ppt, respectively,  This compares with 3700 ppt
present in the liver alfter thirteen weeks at. this dose level.
Lifetime ingestion at a dose of 0,001ng/kpe/day

approx. 22 ppt in the dict) causcd no effects considered Lo be ol

“toxicological signilicance, The liver and fat. cach contained

i
1
i

540 ppt of TCOD at. tLhe end ot Tifetime ingestion at this low level.

Kociba ¢t al demonstrated a dose related toxic

" response to TCDD. At the Jowest levels o TCDD Lested, 0.000ug/kg/day.

the authors could find ne Loxic rexponse attributable to the

inclusion of TCND in daily Jdiet given Lo rats over a Lwo year

'CONFIDENTIAL

SUBJECT TO PROTECTIVE ORDER.

period of time.

Toxicity Summary:

TCHD inevitably contaminates 2,4,5-T, no consideration
. 4
ol Luxicity ol Lhe herbicide without proper attention to the

Loxicity ol the contaminate TCDD can be considered complete,

Toxic response to 2,4,5-T and TCDD, vary among and

. . . : 0
within species, “)9 values for 2,4,5-T range I'ron a single 100mg/ke

—~——

iose in the doz (acid Form) Lo 500 in the rat (acid Yorm), In Lhe

50

mixed butyl oster Form of 2,4,5-T, the mousc exhibits an 1.D ol

C24734
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For TEnh the ”)5() for Lhe put nc-.';_ pig s 0 03 ke,
50 . .
The mouse- his a0 120pe ke 107 . Doss however show no etlect al
) g0 . ) . !
doses as high as (ooug ke, LD For dogs is 000npg/ke.

Ilnitial toxic response Lo 24y4,5-T appears at dosages
of 10me/ ke in the dog and escalates to tdomg/ ke in the mousce.

Weight, loss, muscle weakness and accompanying t-isa.%uc changes represcnl
Lhe most common ol lects o 2,4,5-T toxicity.

| In a chronie two year .-,Lud_-y doetailins Lhe (:I'I'Q(-l.h"
of 2,4,5=-T on .'v'pl-;u_-,\u-—l);mlc-y raln, Rociba et al, (1979) .'u-e(:l_-t't..'ninud
a level (Qmeg/ke) where the animals exhibited no toxic efl'ecets From
chronic exposure Lo 2,4,5-T0  llowever the herbicide used in this
projeclt. was |illl'i|'i1'(|-:,4,")—‘| containing 0,3 ppb TCDD,  Conmereial
saomples ol the chemical roul inely contain .0 ppm FCDD.

The thymus and Lo o lessar degree, the Lymphoid Cissoe
and bono .m.'u-r'uw (includims hematological dyserasias derived Prom
damigre Lheve) are the primary avcas which exhibit Loxic response b
TCOD. Mice are least sensitive to TCDD's toxic el'l'eccts. Guinea
pigs and chicks suffer the greatoest adverse ef lects. Initial Loxic
response appears alter single doses ol ye/ke in Lhe gl;illl‘-l i
andd up to a dose of IUOug/ku} in the ral,

Lxposure of Rhesus monkey to 500 ppt TCBD in (‘.Iu- ot

reported by Allen and Van Miller (1077).  The anthors detailed toxice

cchanges Teading to death in Five ol the cight monkeys studiced,

after what they determined Lo be daily doses of 2-3 ng/kg TCDHD
o o chronice peviod ol ine, Allen and Van Mil ler sugpestoed

. \
Lhat. the elfects noted o GCheir experiment paval leled the changes

epxerienced alfter o simgle administration ol an acule LEC dose

ol §0-703z g, .
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Kociba et al (1978) conducled a two year chronic Laxicity
study ol TCDD on Spraguc-Dawley rats. These experiments
demonatrated a dose reliated toxic l't::-;punSt- when administered in
daily diet at doses ol 0.1, 0,01 and 0,001 ne/ke TCDD per day.
The highest dose elicited multiple Loxic signs, while their lowest

dose (0,001 we/kg) caused no of fects ol toxicological signilicance,

Teratopenicity: (MadFformations an the f)l' Fasprvrng ).

The discipline o) Leratology encompisases theee
categories:  causes, mechanisms and mani Festations, A caunsice
is an external clemenlt capable ol eliciting a detpimental ol
(Leratogenic agenl). These agents act in specitvie ways (mechant wms
.on developing cells,
Machanisms all interact af; the carlival stioes ol
development jnv:»lv.i ng many cellular processes and environment il
conditions. Up Lo Day 17 after conception in humans there oo urs
a "retractory period".  From day 18 to day 10 the cmbryo becomes
very susceptible Lo o-utsidc interference. At this stapge the carly
st.'ngc:s of tissue and organ differentiation Lake place (rom
f.t:tsf'.r‘ulni.'i‘nn to organ diilferentiation). Thercatter the embryo
shows o increasing r'us.ivst ance Lo l.l'l'.’ll()L',’(‘llil'"ful‘t‘l'H as s)tﬂnﬂuﬂu-uvﬁiﬁ .
advances Lo completion in diys §6 Lo 00 in man eom day ol conceplion.
In all species Lhe period of organopgenesis romaines
most teagile to ontside teratogenie influences.  Upon complet ion
ol organogenesis, oulside inlfluences can genceralae an adverse chiange,

bul these are usuwally in the form ol growth or funct ional alterat ions.
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Wi lson, .G Eaviromient al oand Bieth Deleel s,

Academic i"l't-:-;.-’, New York qamd London, 1973, Wilson lists o

pencralisations ot tevatologic susceplibility.

1. suscepltibility to l»(;l'-‘lltm‘,’l'llf‘-‘iiﬂ depends on Lhe geno-Lype
of the conceptus and fhe manner in which this interacts wilh
adverse vnvifl'umm-ut al Vactors,

2. susceplibilily to Leralogenesis varies with Lhe developmental
stage al the time of exposure Lo an adverse intffhuaence,

3. Leratogenic agenls acl in sapeciVic witys (mechanisms) on
developing eells and tissves Lo initiate sequences ol abnormal
developmental events (pathogene<is),

4. the .'u;(:uss ol advorsce inlluence to developine Lissues l|l‘|)(.‘ll(i.\
on the nature ot Lhe inaence (apent )

5.  Lhe Torr manitfestabions ol .'|hnul'll|.'||“(ll'\'vlnpnu-n' are deat hy,

mal lFovmations, prowth rebardation and unclional detic it

6. wmanitestations of abnormil development inecrease in freguency
and degree as dosage inereases 'rom Lhe no cbiect level to e
totally lethal Llevel.

’ Almost any chemical subst ance possesses a0 Ceral conengg
polential when administercd in excess amonnts during o stescepl thile

ol development.s A hroad spectrum oF compounids o responsihile

For amyriadol biological and chemical olUUects.
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Some Lypes of Drugs and other chemicals thalt have been shown Lo -he

teratogenic in one or more species of laboratory animal.

Drug type
salicylates
certain alkaloids
tranquilizers
antihistamines
antibiolics
hypoglycemics
steroid hormoncs
alkylating agents
antimalerials
anesthetics
antimetabolities
solvents

pesticides

industrial effeluent

miscellancous

. Examples
asprin, 611 ol wintergrceen
qnlWhinq'nicoLinc, colchicine
nmpl--nl)- male, chlorpromazine, roserpinc
buclirsine, meclizine, cyclizine
chloramphentcol, streplmycin,peneillan, Ltolracyel
carbut ani dery Lolhutamide, hypoglycins
triamcinolonge, cortisonce, testosterone
busulfan, chlorambucil, cyclophosphemide
chloroquine, quinacrine, pyrimcthamine
halothane, urcthane, nitrous oxide, pentobarbi
folic acid, purine, and pyrimidine analogs
bunvcnc; dimethylsﬁlroxidc, propylence glycol.
2,4,5;T, carbaryl, captan, folpect
some compounds of Hg, Pb, As, Li, éd.

trypan bluc, tryparanol, diuanox

Teratogenic effects were usually seen only al doses

well above therapcutic levels for Lhe drugs, above or likely

cxposure levels for Lhe environmental chemicals. Source

Wilson, J.G. Handbook ol Lt:ru(.nlupy Vo. I. General principles

. | ) . . N L8
and etiolopy, James Wilson, Clarke Fraser (eds), Plenum Press,

New York and London,

1077,
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Wilson in his houlé Eavironment, andd Birth Deleets (197213)
Op(‘.it; 16;,.;,3 the necessary criteria for recopnising a new teratogsenis
agent in man,
1.. an abruptl increase in the incidence ol a particular delicil
or association of defccts
2. coincidence of this increase with a known covivenmental chanee,
i.c. widespread use off a new drug
3. known cxposure to Lhe unvir"omuunt,ul‘ch.'mgc carly in prepoaneies
yielding characteristically clci'cct'ive infants
4. abscnce of olher factors common to all pregnancies yielding
inffants with the characteristic deflect,
Since chemical responsce varies with dosage reute ol
administration and particular agent, Wilson (1977) opcit. has
/
est.ablished critoeria and categories for cll.:_nssi('ying chemicaol:s according
to their embryotoxic (causing damage in carly pregnancy) potential / )
(assuming exposure Lo therapeutic or higher dose during 1st
Lrimester) in man,
.

established as beding emberyotoxic

(a) unguestionably produces a higher percentage ol developmend al
delects or dntrauterine death in inlants ol oxposcd women

than othorwise similar noncexposed women.,

2. suspected ol being embryotoxic

(a) apparvent. iancrease above background level ot developuental
defects or dintrauterine death among intlant s ol exposced women,

\
based on lirge numbers of accumulated case report s,
(h) rvelrospect.ive surveys indicat e sipgniffeant increase ol delecls

or death among inrants of exposed women, but "memory bias?

ol molhers inl vaduces ancertainty C24739
(¢) prospective surveys indicate significant increase among



Numerous studies have bgcn conductaed detad Fing Lhe
Lcratugcnié embryotoxic and rnLotoxic-cffucts gencratoed by
2,4,5-T and its contaminant dioxin. Rescurch?rs experimented
with a variety of specics and have demonstrated both no effect 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

Th; uﬁility of a substiance Lo inducce genctic alterations.
Because of the similarities of basic-molecular mechanisms by whi¢h
chemical mutagcng;and'most chemical carcinogens appear to induce
genetic effects (i.e. molecular lateralization.of DNA) researchers
postulate that mutagenic cliects can be predictive of carcinoguncityrf

- Scicntists rcly on short term testls to indicate
the mutagenic.potcntial, a chemical possesses. These tests include:
3. tests for mutation in bacteria and éukaryotic microorgan@sms
2., tests for mutations in.somutjc mamﬁaliun cells
3% ‘tests on chromosomal etfects in higher cukaryoles incluidng manmals.
4. cvaluvation of DNA repair synthesis.

All of the 2,4,5-T mulagenicity stﬁdics have deawn
either qegative or inconclusive results in tests covering primary
DNA damage, gene mutétions and chromosome effects. The scicntific
dispute resolution cogference on 2,4,5-T, 1979 August, stated that
reasonably adequate ekpqrimental data has been gsncratcd regarding
2,4,5-T and that these data are not~sﬁégestivc of’ 2,4,5-T induced

mutagenic activity.

L4
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the scientilic dispute vesolution conlerconce on

2,4,5‘-'1' iv79 also felt that results ffrom several microbial stuadices .

have determined thal TCDD increases the frequency ol gene mutal ions,
Microbial data suggests Lhat ‘DNA repair processes e invnlvml. i;n Ulre:
mechanism ol action since no mulagenic clfects can be clicited an
studies using repair defectlve bacterial strains.  The bacteria data

suggests-that TCDD acls as a direcl iniliator ol malignant
transformation since most mutagenic carcinogens are of the initiator

class. Few promoters or cocarcinogens show mutagenic activily.,

Carcinogenicity

Animal-model studices-have long been used for predicting

The species of animals usced in Lhese

carcinogenic potjntial in man,
studies must be as carctully considered as the data resullting from

L
the experiment.  Reodents meet certain specifications that make them

highly desirable for carcinogenicity experiments. Their lifespan is

short - which allows the ftullest éxpr-ussion of a positive

Rodents are small, relatively inexpensive,

carcinggenic response.
o casily braed, all of which ¢ncourage large study samples and
 confirmation of test results by other investigaltors.
ey O
@] ] , . .
h g Yot results obtained using rats or mice cannol. he
= — , o . . : .
Z }-(3 uncquivocally adapted to man because ol cortain hiological diftevences.
L . .
m l6 Sccond the Spraguc-Dawley rat and several mousc strains noled Vor
- o. Lheir high rate ol sponLancous Lumor incidence are often used
O
hl—' H Lhese o serimenl s s . . S imi
- In these experimenl = s care must be Laken Lo discriminal.e betweon
2: (@
o l-lﬁ-l sponbancous tumoes and Lhose. caused by carcinogenic mechanisms.  Also o
m
o B carcinogenic response can become appiarent long al'ter the original
cancer causing stimulus hias been removed.  Maind festalions ol ¢ollada-

alterations can take ycars to develop - By the-tLime a carcinogenic
C2474i
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because Lhat would not it with the classic carcinogenic mechanism,

All these lactors must be considered when analyzing

a chemical for its possible carcinogenic properties.
Researcli conducted on animal models or potential
carcinogenic cftects of 2,4,5-T have failed to yield positive resulis,

The E.P.A. Carcinogen Asscessment group, report in February 107y

acknowledged these conclusions. '"On Lhe basis of Lhe completaed

mice and rat studic¢s: Lhere is no significant evidence of

carcinogcniciﬁy for 2,4,5-T". They added however, that testing
had not been dn&n sufficiently in niice.

TCPD is an extrmely potent dinducer of hepatic
aryl hydrocarbon -(AHH) activity in the ral -(sec¢ Poland & Glover
"Comparison of 2,3,7,8-tetrachlorobenzo-p~dioxin - a potent inducer of

aryl hydrocarbon hydiroxylase with 3-methylcholcuthrenc,"

Mulve. Pharmacol., 10: 349-359, 1974). This cnzyme system is

proposed as the promoter of carcinogenic activity. Further, in the

presence of known carcinogen DMsSO, TCDD is weak tumor dnitiator
in Lhe two stage system of mouse skin Lumorgenesis.
Investigations of Lhe carcinogenic polential of TCDD

have produced dose-dependent results. At relatively high, long term

doses, a dict conlaining TCDD has been found to cause increascd
incidence ol liver and Tung Lwnor as well as nasal turbinate

palate tumors in certain rat specices. i
Two animal studies are importamt in Che analysis
Y

ol carcinogenesis poteantial ol TCDD.

a two ycar chronie study by Kociba et al, If)7R. . £ 4
24742
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Tox. and Appl. Pharm., 46, 279-303,

2. A 78 week investigation conducted by Van Miller ot al.

n . . .
Increased incidence ol neoplasms in rats exposcd to low Tevel



CONFIDENTIAL

VE ORDER.

SUBJECT TO PROTECT!

to
LN
f

1n both studics Spraguce-Dawley vats were used, A

the highest dosage tested their cxperiments yivtded similar reselbts,
AL highly toxic levels of 2200 ppl and ‘;!l() pplvespectively Hhe

reports documentoed an incrcase in Lthe incidence ol liver aad lang

tumors in Spraguc-Dawley rats.

AL Lhe lLower doxse lu.:w‘!-‘a Lheir resulls dil feroed.

Kocibas group considercd the lower dosce ranges ancgalive lor

carcinogenic uffch-ciLing the appearance ol hepatic hyperplastic
modules. from a mdium dose as Lhe only cellular change obsaerved.

Vﬁn Miller reported significant carcinogenic ananiAI
at doses well below the 500 ppt dose. Tumors, he claimed, appeared
with TCDD levels of 1000 ppt., 500 ppt, 50 ppt and § ppt. .

()nly‘ at
1 ppt did Van Miller acknowledge no chemical related oflects.

There have heen several criticisms ol Van Miller's

investigation.  The carcinogen assessment. geoup aundi bed Che study

and found that it had major shortcomings in design and conduct

that limited the reliability of data developed at dose levels lower

than 100 ppt (EPA 1977). 'Therclore its carcinogenic effcecls could

only be veritied at the two highest. dose levels. In addition the

"investigators in the study reported no tumors in Lhe control
a highly unlikely phenomonon when using Spraguc-Dawley rals®

(EPA, 1979).,

animals

This strain of rats is particularly susceptible
to spontanecous tumor induction and lack of tumors in contrals is

highly suspect. Also the areas of tumor induction at lower dose

ranges of TCDD did not correlate with the epxecﬁed target organs

determined from the higher doses - 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 Che Nalional
Cancer Institute,

C24743
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The Kociba study has also been ceritised. Kociba ot al

found hyperplastic alterations in the liver at. the 210 ppl dose
and considered this a negalidve finding, In an audit ol the Koc{ha

situdy biy the. Carcinogen assoessment. group,, a copl'ljct of classilication

of hypcﬁ:].astic nodules became evident, The CAG group re-evatualed

the study and concluded that the combined incidence of hepetoce!llular

hyperplastic nodules and the hepatocellular carcinomas is

statistically signiticant for both Lhu.2200 ppt and 210 ppl level,
Studics by Hirota and Williams (979 -"Persistence

and Growth of Rﬁt Liver Neoplastic Nodules Following Consalion ol

Carcinogen Exposure.’ J. NCI. 63(5), 1257-1205, 1979 - Th..y

investigated the persistence and growth of rat nceoplasm= and

concluded- that these nodules represent a dit'ferenl type ol ncoplasm

Lthan carcinoma possihly a benign neoplasm.  They asscert Lhat thesc

neoplastic nodules are not obligatory precursors of carcinoma
and may in Fact be at a stage in neoplastic development. that is

less autonomous than carcinomia,  Their interprelation ol nodule therefo

is an end stage, benign neoplasm that is capable ol continued

growth but is not invasive or metastatic and may only infrequently

acquire Lhese propertices.  In Lhedir study, Lhe authors detectod no

t,r-unsil;ion_ ol nodules Lo carcinomas. AL dntervals after cessabtion of
carcinogen cxposure, nodules displayed changes supgestive of

phenotype reversion or degeneration that were not present in

carcinomas,
. v . .
Those who support the Kociba conclusion favour this
interpretabion o hyperplastic nodules as non-prool of carcinogenicity.
. : 5
Further support for such rationale lies in the lack of cavcinogenic chi

ol nodules Lo tumors within the Lwo year test period ol Lhe Koeiba

el al s(.u(l:y. . . 024744
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The EPA, FIFRA Scicntific Advisory Pancl, Review

ol FilraSeclion 6(6) 2 Action on 2,4,5-T and Silvex, September 27, (970
Also has reservations as Lo whelher hyperplastic nodules are

precursors, per se of hepatocellular carcipoma,

.

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

1. Dew chemical plant workers,
The study examines Lhe mortalily of 204 persons exposeoed

Lo 2,4,6-T during its manufacture from 1950 to 1971 at the Dow chemical

" plant. in Midland.Michigun. The health status of 2,4,5-T workoers

exposed for a period ol over one ycar.- Investigators concentratoed
on the crew directly involved in the 2,4,5-T manulacture pracess.
In general, al exposure concentralion ol 2,4,5-T (conLaining less
tiAlan 1 ppm-TCDD) experienced hy- the workmen in the study, no adversao
mortality L‘_l'i’ccts have been observed attributabde Lo Lhe worlk

cnvironment. Mortality compiared well with .Lthat of all U.S. while males.

"and also compares well with the background mortalily expericnce in Uhe

geographical area see OtL ot al. "A Mortality analysis of cmployces

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

J. Oce, Med, 22(1) 47-50, 19RO, The single observed cancer death
vccurred as g resi TE of respivilory malignaney discoverod in o

63 year old retiree who had been exposced to 2,4,65-T Tor cight yeours,

The employee also had a past history of smoking u[; Lo twa packs of
cigurcttvs‘ per day.
2. Monsanto plant accident .Nit.r'.o, Wesl Viegingd

A study orf Lhe chronie health ebfrects ol cxposure Lo

TCon as rellected in the mortalily cxpericnce ol o grouap ol monsanbo

“workers who developed symptoms o chloracne tollowing a 624745

trichlorophenol process acceidént in Niltro, YWeslt Virpinia, 194y,
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symploms appeared,
A lour year follow up revealoed
t. acne 'rom lesions, 2, severe pitins in musceles o) upper and lower

extremilices, shoulders and Lhorax on excertion 3. Maligue, nervousness

and ireitability 4. decercase ﬂ.._. Libido 5. dyspnoca, 6, vertigo
and intolerance to cold. One yecar arter the aceident, four of tLhe
workers examincd had liver enlargement,  Also tound were liver
impairment indicated by _:._::.::_:h.,..u._._\‘ (liver enlargement),
tenderness in the right upper .::::_...:? and cepigastriam and a

daelayed prothrombin timao,

1Y53, l'our ol" the six original workers were again
AN
examined,  lavestigalors observed a general regression of baoth
cutaneous and non cutancous symptoms. All workers exhibited a marked

improvement in theiv skin Jesions,

24748
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Chiovacne is a skin discasce characterised by comedones,

cysts, pustules and abscesses. Accompinying Lhis may be hepatic

dystunction (impairment ol funclion of Lhe tives) pevipheral nenratis

(paralysis ol the Pacial nerve) disorders” ol Fal metabolism and

porphyriaccutanca tiuda, o chronic skin lesion condit ton caused
by the ‘disturbances in prophyrin S.r.r..__c_.p....._:. Chlaoracne i»
primarily associated with cxposure to TCDD.
Tu March 1949, a reaction acceidenl occurred af the
plant discharging TCDD dinto Lhe atmosphere and intesior o) ~.w_:. bhuildin:
Employces involved in the preliminary oleanup .
develaped immediate symptoms - including cye and respiratory Cract

irritation, headache, dizziness and nausca and severe ireil ant

veaction ol exposcd skin,  Al'ter Lhese symptoms subsided chloracne
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The Journal of Uccupational Medicine report in
. T var I - Y . s Al
January , 1980, carricd out a 29 year Tollow-up ol 121 menbers ol L

original study cohort - RO mombers were verilied as living and

17 were verificd deceased by deallh certilmeate,  The renlls ol

standardised mortality ratio For all deaths was 0,00 with 32 deaths

observed, and 40,41 deaths expecled,  The report by “he Amcrican

Council on Scicnce and Health 1980 - tc¢lt this wias the only

statistically signilicant value determined.  Fhere were aine malignant

neoplasm wilth 9,04 cxpectaed. © No dealhs resulted From stomach o

liver cancer, Five lung cancer deaths occurred versus 31.02 expeclaod,

One skin cancer {a [(ibrous histiocytoma) proved fatal. Excoedingly ;o
the expected incidence of its appearance is 0.15. Three deaths from
Lymphatic and hematopoetic neoplasms resulted with 0,88 oxpected,

There were 17 deaths From discases of Lhe circulatory sv=!om with

25:01 expected.

Because Lhe study cohort was small and only 312 deaths

were observed the results from this study cannol be considered

conclusive.  Nevertheless, this is the best long term study ol TCDD

cifects Lo date, 'he analysis ol mortality cxpericnces ol personncl

al this point indicate no apparent cexcesses of Lotal movtality

or of deaths due to malignant ncoplasms, or cirenlatory disciases.

3. Arkansas clett palate study. 024747
A study to delermine what, 11" any, luman ceilecl s

A rclrospective study
. S e
on the dincidence ol clelt palate in areas sprayed with 2,4,5-T,

waere cxperienced after exposure to 2,4,5-T,

Rescarchers analyzaed lacial cleft rates and concurrent use of 2,4,5-T

in Avkansas during 194¥-1974. Estimated levels ol cxpasure 1o
f

the herbicide was ealeporiscd as high, medium or low exposure on

the basis of fee acreage during 6 -7 year intervals beginning
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Nelson et al., "Ret rospectlive study of the relationship
between ;lgr:iCUILUI‘a] uscs ol 27,4,5-T and cleft palate

Decurence in Arkansa.s',"l'l'l'il(‘tﬂ opy. 19(3): 377-303, 1979. Nelson Found

that facial cleft rates pl‘l,‘..‘:it'lll-.n(l by sexy, race, time period and
exposure group generally rosce over Lime,  No significant dillerences
were detected in any race o sex grouping.,
The avlthors concluded that (he increase in ineidence
of this anomaly was due 1o better case asscssment rather than
actual increase ‘n incidence.  Thoy cautioned that "The present
study d.oes’ nol indicale any overt causal relationship between
2,4,5-T use and acial ¢lerts", Yet they added "0 is important
to recognisc thal such an ;:l'l'(:('i., il it were to exist, would not
have been dotectaod, 11" Lthe increase in Vacial clelts was loess
than two fold. A two l'old increase in i;lly anomaly would be oxtremely
f
large. We belicve more powertul epidemiological studies ot
2,4,5-T are necded o more conclusively resolve questions concerning
its developmental toxicity under conditions ol'.x-ué;ulatccl use',
4. Humboldt county
The California department of flealth carricd oul  an
epidemiological investigation to asscess the claims ol abnormal
oulcome of pl'eg'n-anci.es in the Orleans Cali l'or‘n'i a arca, which
includes a phenoxy herbicide spray arca.
The methods of investigation (_lr-l_(:aris included:
1Y Review o humbolt county vital record Vor informabion concerning
abl live births, tetsl and infant deaths, andscongenital
mal Format ijons occuring among inlCants born in Orlcans and
nearby arcas during the years (974-1978
2) Determination of l[.m (lil'.(.,'b‘ of spraying phenoxy herbicides within -

e . N N 9 i ~
Five mile radius ol Orleans ) 02‘1740

3} Review ol Hoopa Medical Clinie records Cor Live hirt he and
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4) Interviews with alrleetad mothers in Orlenas tor dates and debails
ol pregoancy problems.

Wilhin Lhc' study period, 87 pregnancies ocourred,

Of these, cight, 9% endad in spontancous :uhm-.i ion, one (1 percent )

in letal death (placenta previa) and the remainiog 78 in'livc- hirths.
- Reed, D. “CillifOI‘u.i.u department ol Health Scrvices memorandunm,
Further investigations into reports of abnormal oulcome ol |;:-(=g,|;l.|¢:jtgh
in Jlumboldt and trini.t.y counties, April 27, 1979." o Lhe lLive
births, six (7.7%) children were born with birth delects

(two hypospadias, two with incomplete hip sockel lormation, one
cleft lip and palate, onc mild talipes cquinovarus) one sudden
dinfant death syndrome at age seven © months,

Phenoxy herbicide spx'uying has been carriced out
in the fall of the ycar since 1961 with the exceplion of 1062,
1972, and 1973. Sprayiong ccascd in Novembaer 1976, 'I‘Im:'-cl'm'(:
spraying consistency cannol be established in this case.

When the 16 abnormal pregnancics waere comparad to Lhe
total pregnancy outenme for thal region, the picutre came into
perspoect ive !

1) The spontancous abortion rale ol 9% is less than Che expect ed
rate ol 1§54, 7

2 Mu,in:" congenital malformations occur al. Lhe rate ol 7% or .
live b:i.rl,h.;;, while inclusion ol minor delects brings the percentage
u;; to 15%. The Orlenas rate of vceurrence is 7.7% - so the
figures were within the expected boundarices,

1) One tPetal death and one sudden illt'illl;- death also rel'leat Lhe o
patterns established For Lhe sLatae, N
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- Reed concluded that "il appears unlikely that there has
been an unusually high rate of pregnancy wastage in Orleans".
5, St. Louis Missouri, Horse arena,
Beale ot al, 1977. Long-term clfects-of dioxin exposurc.
Letter to editor, Lancael, 1(RO14): 748.
August 1972, the ﬁissouri Divisionw ol Health and the
Cente} fr, Disease Control rcported an investigation of a horsec
arcna in Eastern Missouri wherc §4 of 5§57 horses exposed to the arcna
had died of an illnc;s characteriscd by skin lesions, scevere we ehit
loss, and hepatétoxicity. Birds, dogs, cats, insccts and rodents
were also found dead in and around the arcna. A six ycar old girl
who frequented the arena as a playground, developed cepistaxis, a
gastrointestinal complaint and severc hemorrhagic cystitis
characteriséd by hematuria. Bacteriai and viral urin¢ cultures
yielded negative resulls., Three other persons sufrurud I'rom
milder illnesses wilh symptoms ol headaches and nausca. They also
visited the arena though for shorter periods than the youna girl.
Subsequent soil analysis showed that both TCP
(trichlorophenol? and TCDD were the probable toxic substances
causihg the adverse health elfects. 1t was feund that the arcna soil
contained a TCDD level ol 31.8 to 33ug/e(ppm) of soil. The

contamination was Llraced back to waste oil used in the arca Lo

iC -1 VN 1750
control dust GQ‘.&?OU

) On reexaminat.ion ol” Lthe young girl after g ive yoar
interval since exposurc, the patientl had grown nerul]y. Botlh |
height and weight exceeded the 75th percentile.  Detadled physjcai,
ncurologrical and chemical examinations revealed no abnormalitics, The

same studies were conducted on the patienis! sister and mothoer exposcd

simultancously though less extensively to TCDD and the results were
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Beale el al concluded "Oul‘.OX[N:PilnlC;!(lcm(nlstWILuﬁ
that people exposcd Lo dioxin ;nn rcecover completely wilh no
apparent scquela from le_ Loxin. 1t remains Lo be scen whelhicr Che
exposure Lo dioxin in these children will result in abnormal

pregnancies or affect their off'spring.

Seveso, TLaly:

The Iemesa (Industrie Chimiche Meda Socicta Ancmima)
chemical plant did not produce herbiecide 2,4,5-7T but made
hexachlorophene,. an anti bacterial agent. The herbicide and
hexachlorophene share a common denominator, 2,4,5-trichlurophenal
4n their manutfacturing prﬁcuss.

. - The Icmésa factory explosion occﬁrrud in a rcuétur.
that producéd 2,4,5-trichlorophenael by combining toelrachlorobenzenc
with sodium hy&roxide in an ethyleneglycol solvent. The explasion
propelled forih a toxice white.cloud which when coocled, descondoed
slowly over the surrounding arca. Among the chemicals that
contaminated the area during cooldown was the chemical dioxin (TCDD).
Based on determinations made by production officials, an estimated
4,000 to §,000 kg of reaction product was lost into Lhe atmosphere
(di Domenico, 1977). Estimates of the TCDD dispersion ranged
from 650 grams to 1,700 grams - Kcarney, P.C.ict al. (TCDD in
the environmént, sources, fate and dcénntgminatéun. Environmental

Health Perspective, 5, 273-277, 1973}, A sample ol Lhe cscaped

product taken from the reactor head for analysis revelaod
‘ 4

tho plt‘t'.scl‘l(:t‘ of 3.5% 35,000 ppm TCHD. ' ngi'?,}_’_
Regeiani -”'l'hc estimation ol Lhe TCHD Loxic potential

in the Light ol the seveso dcecident. Paper prescnlod al Lhe 200h

Congress ol the European Socicty of Toxicology, Berlin {%hst)

June 26§-2R, 1y7R, - Reggiani reported that birds, rabbits and



of TCDD poisoning or were sclectively killed to wand of{ further
contamination. By the following Monday, leaves from plants and troees
turned brown and fell oft Lrees in an area measuring 1,000 Lo 3,000 met
in a Lriangle wit;h a basc ol 407 meters and a-verltex ol around
100 meters centored around Lhe actory. Measucoemanls ol 1CDHY
residue on vegetation in this arca ranged from 1 to 65 ppm,
wilh .one reading as high as §O ppm,

Children and adults exposed to the descending dust
‘complained of nausca and developed skin lesions accompanicd by
redness and swelling.  Some expericenced the burns and blist.a_:rs
common in exposurc to caustic material.

Garattini- 19 77.7TCDD po;soning at Suw::-m," Biomedicine,
26: 28-29. r2ported the highest TCDD content was determined
in the herbivorous animals. Poeople complained of nervous symptoms,
mood changes and above all a scrious rash-like skin lesion - later
diaénoscd as chloracne.

The Seveso area beingg divided into Lwo zones -
Giovanardi, A. (Decontamination progress For Lhe dioxin contoaminated
areas ol Sevese and Media, Crubla Resionale Della Lombardia,

Ministero Della Sanita, Milan, Ttaly, August 19; 1976 min. p.17).

described the first zone "A" as a Lriangular arca covering

approximately 100 hectares (ha).,  Zone A included land localed

south, southeast ot the Iemesa ffactory and downwind at the Gime

ol the accident,  Reggiani (1978 opeit) determined that soil

levels registered TCDD levels approximately 10 pihs.  The inhabitents
.

of this area w.m'c evacuated in three slages - on July 246, July 2K

and August. 2, 1976,
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Zone B had detcctable soil levels of TCDD.
Regeiani (19;8 opciti later desceribed Lhis arca as having residuc
levels between 0.1 and 10 pphs for TCHD. This arca covered approximatel
250 ha and was divided between a large urhap center and an
extensi;e rural areca with some small residential aggregates,
The population of 4,900 was not evacuated.,  Recommendations were
made for the women and children in order to reduce the possibiltity
of exposure.

A third Zone, Zone R, covered a total of about 1,430 ha.
Occassional residﬁg concentrations, all less than 0.1 ppls TCDD in soil,
characterised thiéfzone. This population of Zonc R approximated
40,000 people.

An extensive health surveillence system was sct up to
determine the mid-term and long-Lerm range effects ol TCDD exposure,
Medical ssurveillence dincluded laboratory tests, medical cxumjnutinns,
monitoring of pregnan;ies and abortions for.any abunormal outcomes,
rate of stiilbirths, population morhidity and mortality, and
cancer rvgistry. The medical surveillence program was extoended to
11 Districts w th a population ol 216,000,

Reggiani, G.-(Thé cstimation of thc TCHDD toxic
puLcn-tial in the 1.1’1;;]11, ol the Seveso accident, TPaper presented
at ﬁhe 20th Congress of the European Sociely ot Toxicology,

Berlin (West) June 25-2R, 1978). He concluded "The Seveso aceidont
has not revecaled up Lo now, toxic effects in humans which have not
been observed in other episodes. Chloracne, the Cypical skin lesion,
has occurred in children with the tendency to spbntanuoﬁs and rnbid
healing. The peripheral nervous system has perh;ps been attacked
:.uul rcu-ct.nd with subelinical signs of impairmenl. Signs of 024i“7"' 2

involvement of the liver without apparent functional disorders

Ll PR 1 e (] r~



and loss, no gross malfarmations, no growth petacdation at tera

and no cylogenetic haromalitics.  The jmwe aocapabi ity ol the

population not even of the shaldren with eudoracne, has nol b

at.tained. )

AL the dispule reselutaorn con) reace on 2,4,% 0 (o |u7a,
Doctor L. Sanchioni and ). Rehder prescated dalt.a on abart ion
experiences following the explus.ont.
1) -Twenty-eight ol the 35 saduced abortiuias were veprescntoed hy
broducts of conception thal wers partieily racwented Jduriooe
currettage and incomplete tTor moarphologie Cvaluation

. . » ¢ - .
No morphologic malformations woere nated in anv ol these teto s

‘ot

A slight increase in the incidence of spontancous abart ians

was delermined in the B Zone. ‘fhese increases pight have heen
due Lo dmproved registration ! some ui'v.tlu- ahortiocus al=c¢ wmay heve
.b(:uu el anducad),  Fourteen or the: 3% cuses ot apont arcous
abuliiine » and perinatal mortality sximined wers malFovmed
structucally (24.02%). This incidence wios within the range

that muicint e vxpuct":d gencrally, but could not. be compared to
the rate in this particular arca prior to the accident as no
data are avaiiable, The types ol maltormation:s <con were
consistent witn those which would be uxpcc_l'.u(.l spontancously.

All the vcepovied mali'ormations were in the R and RT Zones; whare

the soil coacentrations ol dioxin were below detoctable limits.,
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and loss, no gross malformation-; no growtih retardatron at teva

and no cylogenctic ‘haromalitics. The iwee nocapanc ity ol Lhe

population not cven of the cha ldren with cladoracue, has ool lu?wu

attained. .

AL Lhe dispute resolution cony reace on 2,4,5 Toia ta7a,

Ductor L. Sanchioni and 1. Roehider prescated data an abortion

experiences following the exples-.ont:

1) - Twenty-eight ot the 315 raduced abortiyns were veprescntad hy
i)roducts of conceplion thi! wers partiaily tracmenteed durne
currettage and incomplete Vor morphologie cvaluat i
No morphologic malformations were nated in anv of these 'elu ea

2‘,? A slight increase in Lhe incidence ol spontancous abavt tons
was determined in Lhe B Zone. These increases mipght have fieon
due Lo dmproved registration ! some ..-’i'»thq- abortlons al=c¢ may tove
bueen sc 1 dnducad). Fourlbeen o vhe: 3% cases ot spontarcous
abuoriuae s and perinatal mortality cxamined wers walTormed
structurally (23.64). This incidence was within U range
Lhat misat Le cxpected generally, but could not be comparcd Lo
the rate in tbis particular arca prior to the accident as no
data arc avaitable.,  The types ol mallormations ~cen were
consislent wiin those which would be uxpcctud spontancously.

All the reporied maliormations were in the R and RT Zones: where

the soil coacentrations ol dioxin were below detectable limits.,
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Alsca 1., .

The study deals with a limited number ol women

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

living in this 2,4,5-T treated forest areca cxpericnced miscarriages,
which they said were correlated with the spraying scason. luitially

10 miscarriages were reported by cight womend Subscquently 13 miscarri..

were reported from nine womeu. Twelve of the 13 miscarriages

occurrcd within the ff;sb 20 weeks o) gestation,

when tlu.s diala was> comparcd to the live birth rate
in Alsea (86 in the si*-ycar period studiced) a miscarriage rate
of 12-13 lies well within Lhe limils of an expected one miscarriage
for cvery seven liveAbifths.

_The rep;;t noted a scasonal variation in miscarriage
.incidené¢e when the Alsc; values were compared with those rom ncarby
Corvellis,Oregon. However, inéuﬁficient evidence precluded any f
establishment of proof or non-proof for a relation betwecen miscarriaéés
and 2,4,5~-T. Mantel, N. (An evaluation of the‘statistical methods used
in EPAS rcp&rt of asse##mcnt of*a field investigation of six years

spontancous abortion ra#és in éhree Or¢gon areas in relation to .
forest 2,4,5-T spray pp;ctices. (Alsea 11 report) George Wushington.
University, March 26, I§%9) - commented that "the possibility thus
arises that at least sd;e:of these miscarriages were experienced

by miscurriageqpronc_hoﬁén. He also felt the "publicity aboﬁt

2,4,5-T spraying and spéﬁhaneous abortion could hﬁve caused more previou:
spontancous abortion Lof&b rccalled and reported”,

C24756

A continu%ﬁion of the Alsea study, this epidemiologic -

Alsca I7X

investigation further analyz&d the possible relation between spraying
of' herbicide 2,4,§-T and’ reproduction events. The results ol this

study provided the basisiior the EPA sﬁSpension order in Fehruary 28,
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The Alsca I1 investigators collected data From Lhree
arcas of Oregon. The study arca,vwhich included an area ol
approximately 1600 square miles of Orcegon coast and coastal mountain
range. The "urban® area whi.ch is contipguous with the study
arca and included the inland towns of Corvellis and Albany, and
the rural “control" arca which is in sparsely populated castern
Oregon on the ldaho border.

The intormation gatherced in the study came ''vom
hospital rccords and included coded diagnoses, age ol patient,
spontaneous abortion data, gestation period and zip code of patients
residence. The investigators limited themselves to sponlancous
abortions of less than 20 weceks gestation. Treated in hospitalQ
in a six year period from 1972-1977. These data were then compared to
live birtls for the respective areas. Conclusions revealed
by the EPA study arce summariscd as follows.

1) the spontaneous abortions index (hospitalised miscarriages per
1000 births) for the Alsca study arca where 2,4,5-T was usaed
significantly gre&tpr than the index for the urban and control
areas, where thcre was no known use of 2,4,5-7.

2) There was a dramatic increasé in the spontancous abortion index
tor the study arcea relative Lo the urban nnb control arcas in the
month of Juﬁu and July. This increase {ollowed by approximately
Lwo months a period in March and Apﬁil when 2,4,5-7 was usced
to control vegetation in the study. arcea. Relative to the urban
and control arﬁus in the month of June and Jully. This increasc
followed by approximately two months a period in March and April

when 2,4,5-T was used Lo control vegetation in the study area.
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3) Statistical analysis of these data indicate LhnL Lhere was a o
signifi;ant corrclation hetween the amounts ol” ?2,4,5-T used in
' the study arca during spraying scason and a subsequent incrcase
in the spontancous abortion index in the study arca.
"The Ageway's syslematic survey of Lhe occurance
of spontaneous abortions in an arca of 2,4,5-T use, indicates
that there was an unusually high number ol sponLancous abortions
in the area, and that the incidence of spontancous abortions may
rcasonably be related to the use of 2,4,5-T in that arca. The -
data further indicates that the miscarriage expericnces which the |
eight Alsea women réported to the Agency were representative of
the experiences of the large population of women living in
the study area'".
Numerous critics of the Alsca ITI study
1Y Mantal, N. An evaluation of the statistical mecthods usced in
EPA report of Assessment of a field investigation of six yecar
spontaneous abortion rates in the three Oreg;n areas in relation
to forest 2,4,§-T spray pcstﬁcidcs (the Alsca I1 report)
George Washington University, quch 26, 1979.
2) Lamm, 1979'. An.epidemiologic assessment of  Lhe Alsea 11 report,
Tabershaw Assbciates, August, 1979,
3) witt, 1979. A discussion of thé suspension of 2,4,5-T and the
EPA AlsFa Il study, Oregon State Un;vursity, 1979,
4).Wagncr, S.L. et al. A scienlilic critique of the EPA Alsca 11 study
and rcpbrt, Environmental Health Sciences Cenfcr; Oregon State
University, Corvellis, (‘lr(.-.gcm,' Gctober 25, 1979. 024-753

These eritisms have revealed fragment statistical
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ancl epidemiological 1'laws that Lhoe majoritly of the scientibie
community has accorded little if any weight to the EPA conclusions

~ . ~ -



1) Spontancous abortions, ot miscarriages UVeeguent |y
occur in the rirst three months n.l' preguancy,  Stal estiace,
cite a spoﬁ'unvuﬁs miscarriage incidence ol 12 ta 257, w.
a 15% rate most commonly 1‘01"01'r(;d Lo in literature,
in thc U.S.A. hospitalization rate yor spontancous
abortion approaches 8% or 82 per 1000 maternity
admissions.
whether a spontancous abortion will be hospitalisced depends on:
1. whether the women recoguized Lthe event as a miscarriage.
2. how anxious the woman is about abortion and Lhce sacial support

system her life style pruyidcé he,e
3. whether the woman is Tinancially able to sccure trcatment.,
4. whether the treating physician is a §pccialjst who deals cegularly

with spontancous abortion cascs.
§. the availability of trcatment in an out-paticnt clinic.
6. the standard ol health care in the communily
7. Lhe gestabional age of Lhe conceplus and Lhe (.'Ulll])lt.:l.(:nt-:.‘-i:-i ol

the abortion (Lamm, 1979).

Alsca 11, considered only hospitalised spontancous
abortions. Attended ubor‘t;ions. in clinics, unattended abortions,
and thyse events that took place at arca hospitals not included
in the study arcea werce not considerced. lfhc study numbers, lLhus
don't accurateiy reflect the miscarriage incidence in either the controt
or study group. ‘
The Alsca ITI study stated that obstetricians in the arca

‘hospitaliscd only 10 percent of persons expericncing spontancous.
abortion, while general practitioners faced with the same problem

hospitalised approximately 70% of these women.
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The stady versus control arecas is a lfurthee complaint,  The
moedical oflfect being measured s common Lo Lhe genceal papulalion,
All vul'iul;lus must be considered, Alsca 11 did nol take inlo account
1. tevel of medical practice .
2?2, age of mother
3. nutritional state, dict, a varicly ol talecltions agenls, -
analomic or geneltic abnormalitics, medicine and olher drugs, -
consumplion of alcohol or tub‘uccu, socio cconomic stalus ole.
Thus the effects of the stress agent, 2,4,5-T counld not be
acdequately usesaéd.
Also the towns involved in the study Alsca (study)
and Corvellis (control) do not maitain constant populations.
Alsea a coastal resort. Lown has an inl'lux ol people
during the summer months. Corvellis a college Ltown, expericuces
a summer exodus at the end of the school year.
The EPA cited "a dramatic increase in mi scarriages which
have consistently occurred at an alarming rate. This they attreibute
to the spraying of hcerhicide 2,4,5-T.

Yot ¢critics say on closer examination of the data

SThe dramatic June peak was apparent in only one ol Lhe sia years stodicd,

/ -
There was consistency to the abortion pattern and Lhere was na
salid establishment. o background miscarriage events Lo clarity o
stress related occurrence.  In addition there was no increase in the
number ol spontancous abortions in e latter years ol Gthe study, even

L3

hough there was a signilicant inercase in the amount ol 2,4, 051
sprayed in the test acca.  Other peaks and GCroughs appearing on

the Alsca graphs randomly ocgeur Lhoughout Lhe year and could naol

be attributed Lo spraying - a streictly scasonal event,
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Wagnos stated when The data was corrected To a common
hospd Lalisation rate (10082) and the Lotal number ol hospitalised
sponlancous abortions are expressad as o percentage ol Tive Lhisths

the values are:

- study area - 11.49

urban control- 14.0%
control arca - .34

At Best the Alsea T] study could only represent
the in hospital spontancous ill.?l.ll'i iton index lor its test arca.
The study has been discredited Lo such an extent that it is no
longer considered a useful study tor analysis of the alleged
prth:m, that is Lhe ¢ftects ol hevbicide 2,4,5-T on human

reproduct ion.,
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Scientifiic Studies

The l'j,l-‘at. reporbts l_inlclng pussible aidverse lu-.|I.l h
effeets Lo Agent Orange appeared in Vicelunamese newnpapeiss belween
Junc 26, 1909 and Julé 5, 1909 (Advisory Commillbtee an 2,4,4 1)
The public response to Lhese reports prompted the celbroaspectave
studies of Victnamese hospital records conducted independently by
Cutting (1970) and Meselson (19Y71).

The President's Advisory CommilLece on 2,4, ST'I' (1v71)
evaluated these studies and concluded yhu Followinge:

PSummarizing the Vietnum data on human cmbryotaxierty,

it can be said that (1) the sample of bivths surveyed was Urom

year to year a variable bul usually very small lraction ot Uhe

total number, {2Z) it was quite um-npm_-bgnl.ut.ivc ol Lthe geographic and
cthnice distributions, (3) the heavily sprayed and olherws se

exposced areas were greatly undl.:'l'-l"(:pl‘cb't.!nl-(:d, and (41 Lhe boeth
records were nol trustworthy and, thevelore, the rales ol hL;l[hlPLh,
and especially ol congenital mu{furmubiun, derived 'rom Lhem were
equally unrealizable, .Fo; example, the overall congenitul mallbormation
rate found in South Vietnam, 4.91 per 1000 livebirths, is about hall
of what was reporied in other studices in various parlts_ol Asia,

and possibly a quarter of what might aclually exist. at Lterm.

A surther indication Lhat the newborn childiren were not carelully
examined is the absence ot Down's syndrome in the list of specditic
malformations compiled by Lhe Afmy ;JrVuy (CuLLing, cl.oal.) (1970)
despite the fact That some Oriental pqpuldtions Mave Leeu seported

to have an incidence of Lhis condilion not Qniiku Lthat 1 Western

populations.
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cxposure to herbicide sprays while living in the Soulh,

Finally, there is, and can he, ng pireciace hnowledge ol
|'t'.’.l'50n£lblc ﬂ})l);"ulellll,Lj on ol Lthe expasure Le & » 4 » s (.lll(ll ITHIIEE , Thn )
experienced by pregnant Viclnamese women, including whal amountls

they ingéstcd or absorbed and when this may have occurred doaring

pregnancy. Thus, any attempt to relale b.f_l'l-h doetecls o staillbhirths

to herbicide exposure is predestined Lo Lailure. U can only be

concluded that theé birth records that have been surveyed, and’
prbbably any that will be surveyed in the future, lFor South Victnam
for the period 1900-1970 cannot answoer positively (he gquestiona

about possible adverse prenatal etfects following human cxposure Lo

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

been made - almost certainly would have revealed any marked anerease
in the incidence of birth detects or the antroduction ol o sUfiking
detect such as that producced by thalidomide. in spite of

cousiderable effort, no such occurrences were lound?,

-

A further study on birth delects in Soulh Viebnam was

performed by Dr. Ton That Tung, el al. (19Y71) They veported that

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

hospitals and lodgings in Hanoi, 1Y adult women, including {our mothers

and 70 children between the ages of 0 and 14 had expericnced digoct

o' the

four mothers, two had given birth Lo children wilh Downs syndrome,

Among the 70 children, numerous cascus ol delormations (ocular lesions,

lumps on {orehead, valgus feel (feet that extended outward) and
chromosomal aberrations became .evident.. Tung concluded:
- L 9

(translation in Young, et ul.; 1978)
"Though still limited in number, our clinical

obscrvations dontirm the results obtained on C24;7nr
f Oc
animals by American researchers. The massive

and prolonged utilizalion ol delormants besides
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Scientific studies

The tirst reports tinking possible adverse health
eilectls Lo Agenl Urange u.plu_:ul'l:d in Vietuamese newspaperss bhelween
June 26, 190y awd Jul).l 5, 1969 (Advisory Committee an ;’d"' Y.

The public response to Lhese reports promptoed the velrospectve
studies of Victnamese hospital records conducled tndependent ly by
Cutting (1970) and Meselson (1971).

The President's Advisory Commit.tec on 2,4;§T'1' (1971)
evaluated these studies and concluded Lhe Vollowing:

"S\'.umuurizing Lthe Vietnam data on human embryotoxicrtly,
it can be said that (1) the sanple ol bivrths surveyed was rom
year to year a variable bul usually very small lraction ol Lhe
total number, {2) it was quite unrepresentative ol the geogeaphic and
cthnic distributions, (3) the heavily sprayed amd otherwisce
exposed arcas were greatly umlu-r—rupl‘(:scnt.ud, and (4 Llu_- birth
records were nol trustworthy and, thevetfore, Ghe rates gl ;-.l.ill'blrl.h,

m and especially ot coungenital mallormation, derived 'rom Chem woerce
equally unrealizable. ‘l-'b;" example, the overall congenital mallormation
rate found in South Vietnam, 4.9Y1 per 1000 livebirths, is about half
of what was reported in other studics in various parts ol Astia,
and possibly a quarter of what mipght acLlually exist at Ltern.

A surther indication that the newborn cl;ildl‘cll woere nol catvelully
examined is th;: abscnce of” Down'!s syandrome in the list ol specitie
malformations compiled by Lhe Al'.my e;u-r\ru_y (Cutting, ¢t al.) (1970)
despite the fact That some Oricntal populations Itave Lecen seported
to have an incidence of this condilion notl .un._L.iku Lthat in Western
populations,
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P;inully, thoere is, aud can bhe, no precise knowledge ol
reasonable- approximation oi’ the exposure Lo 2,4,45 T (and hence, TCBY)
experienced by pregnanl Vicluamese wohiei, including whal amount s

they ingested or absorbed and when this may have occurred durving

pregnancy. Thus, any atiempt to relate birth delects or stillbirths

to herbicide exposure is predestined to lailure. 1t can ouly he
concluded that the birth records that have been surveyed, and’
prbbably any that will be surveyed in the tuture, for South Vietnam
for the period 1900-1970 cannot’ answer positively the quusLiﬁna
about possible adverse prenatal etffects following hunan expusure to
2,4,5-T. It must be emphasized, howuver, that the scarches that have
been made - almost certainly woﬁld havc.rGchlcd un& marked 1ngerceaae
in the incidence of birth defects or the introduction ol o strfiking
def'ecet such as that pfoduccd.by thalidomide. 1n spite of
considerable eftort, no such occurrences were fonnd",

A further study on birth delects in Soulh VieLlnam was
performed by Dr. Ton That Tung, et al. (1971} They reported thatl
out of 903 South Vietnamese secking shelter in the North, in
hospitals and lodgings in Hanoi, 1Y adulﬁ women, including four molhers

and 70 children between the ages of 6 and 14 had expericenced diecect

exposure to herbicide sprays while living in the South. ¢ the

tour mothers, two had given birth (Lo children wilh Downs syndrome.

Among the 70 children, numerous éuscs of duformubiuns (vcular fesions,

lumps.on Jorehead, valgus tecet (feet that extended outward) and

chromosomal aberrations became evident. Tung cchludcd:

(translation in Youné, et al., 1978) v 624765
"Though still limited in humber, our clinic#l
obscervations ¢ont'irm the résults ;btuincd on
animals by American researchers. The massive

and prolonged utilization ol delormants besides



to ancestral soil and these uchruLiJns citn provoke
among Lheir proguny congenital maltormations

the impubtuncc of which remains Lo be delermined, -
In the ubu&inublc~histury df.wuvs, have we ever

seen such an inhuman fate reserved lor the survivors

exceptl in the case ol atomic war?"

A study similar to that of Dr. Tung was perlormed by

Rose and Rose (1972). The authors réporled monstrous births,

sponlaneous abortions and dealh among man and animals Following

exposuré to the detoliants.

The linkage ol Down's Syndrome and cxposure to 2,4,§5-T

suggested by Tung has been supported by Grumner (-~ in a report

by Honoroff (1973)). Grumner's comments alter inspection of

]
both North and South Vietnam were:

13

rppovided thal il be understood that Lhis estimate .
cannot be anything but 4 cautious onc, it may

be assumed that there are at least 25,000

children with herceditary detects an South Vietnam,
This does nol include all the unbornu babices whose
mother;_werc sprayed during the missions Lhat

were flown in recent months, ITU does not include
those who were stillborn, or died suun‘uftur birth,
on account ol their serious chromosomatic defects,
Even after the war, it will probably be possible

to arrive at only an approximation ol the entirve scale
of this crimc sincc.one will unly;bu able Lo exanine

the survivors when the time comes",
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. Tung, et ul., also reported on m!ul.lu-l_' adverse health
el fect he attributed Lo detoliant exposure, In 1973, Tung
reported an increase in the number of persons diagnosed with
primary liver cancers in proportion to all cancer palicents
admitted to Hanoi huspitals during the period .11)62—1‘)(13.

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

(10£), with those documented in curlicr pre-spraying ycans,

19551961,
Of 53492 (2-9%)-

-- 159 liver casus oul of totul cancor incidonce

In'a 1977 International Agency for Rescarch on Cancoer
(LARC) monograph, (1977), the Tung study was criticized for ils
limitations in reporting which they considered resulted in an
‘inu(lcquaf_c assessmenl between hecbicide spraying and liver cancer
frequency. |

Ford, et al.,l (1978), offerced a fTurther Factor worthy ol
cm-nsidul'ut_ion, the cc;nsumpt.iun ol allatoxin-countaminated foad
in parts of the East., Afllatoxin occurs naturally as a contaminant
in cereal grains and has been suggt;stcd as an explanation Cor
the increase in liver cancer incidence.  War conditions would be
expected Lo incruasc aflatoxin risks in available Vood grains,

In 1974, the National Academy ol Science (NAS) announced
results ol its study of Vietnam during 1972-1973. The NAS could Vind e

conclusive evidence ol association belween exposure Lo herbieidos and

‘birth defects in humans.  An analysis of hospital records or theee

Vietnumese hospitals showed no consistent deLcr:u al’ assowciral ton
\
between mallormations and annual amounts ol herbicides disseminal od,
‘To date there is still a great debale about Cle-

harmful etfects resulting Urom hunan cxposure to Agenl Urange in

Vietnam.,  Studies perlorued b“‘ 'I}l_!_lg_;:.ll_i;vu generally been melt
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TGO 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 I
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 Charlie Love who is defendmg
Monsanto in the Nltro litigation.

—
¥ Y -

e

‘/Geor."ge J. Levinskas
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