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" Briefisg to President's Scientific Advisory Committee § May 1963

Rl S by C3R Agency Persomael on . i .
ESSIBL.. E'.‘.'AI.TH DAZARD OF PHEMDXYACSTATES AS R’Z.Am TO DEFOLYATION' OPERATIONS
T . , I8 VIETnal

. !hia rapor: suz=marizes :ho briefing given 9 May 19683 by n-mbazs of :hs C3R

| Asu:cy to :hc !ruiden:'e Scientific Advisory Com!.::u. ; _

romlu = Pigurs 1 shows the formulas for 2,43 dichlozaphcn:;xrac.uc acid.'

' aﬁd_z.a.s-r trichlorophenoxyacetic acid. These subs:anéns ars used as the acids,

| #al;:s, c.sea:s, and other chcn_.ical forms. Zhs =':.L_x'=un, "Purpln",. consists of

£4fty per cent nebutyl 2,4-D, thirty per ceat nebutyl 2,4,5-T, aud tventy per cont

 Locbutyl 2,4,5-T. e L |
Esticated Possible Doss of "Purple" = I-ab‘l.o 1 {llustrates an s::::;::':o esti-

mate tha dose of "Purple'” which might bhave reached men who were .::pau;! to the

ipray. The uaxi:ga quantity of "Purple" delivered in any area wves tweaty=four

pounds per ac.re. This quanni:y vas delivered in two places on two separate days,

Twenty~four pounds pir acra is equal to 250 mg per squars flooc.- The sisze of

‘these droplets wuld miniaire inhalation and favor body surfacs con:aminat_i;m.

Information of otbe: chemical azonts shovs that tha sxount of agent falling on a

maR per unit of area ia about geventy=five per cent of that falling on asa equal

area of the ground, A one-bundrede-ten pound man would bave adbout 16,2 squarte

X faet of body surfaca., Only half of this, 8.1 squara feez, would bs exposed to

:ha. spray. Thds, the maximm quantity of spray which could reach the man would

_ be 30 na/kg. IF ths man were in an area of maxioum contamination ou two days of

spraying. . | ) i N .

" - The Toxicity of Dhenoxyacatates » Table 2 shows LDS0 doses for phenoxyzce=

tates in various specias of aninals by variocus toutes of aduinistration. Most of

the publishsd data refer to the parent acids or sslts. However, thiz i{nformatioc:



s
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-

v

yerringnt since ths toxicity of the vari.;ua forme can be intaerrslated, [mg:.
; z"':h; values givea in the column under "Purplae"” aras different £m those

ea {n '.'!u meeting of 26 Ap:il 1963, because of further work as CROL, Hozk dona
ler :hc ueczms of 9 Hay 1963 is given in a Ia:sr reporc.]

Ia toxic doses all £om.s of tha mpounds
roducs mselc stifiness, a:axia, paralysis, coma, .md death, Thesa affacts ara
L::ila: in all mnimal speciu. In very high dosage acuta ven:ricular £ibrillation
uay oceur, o L . . . -

‘ Hote .:b.u all foras of 2,4=D and 2,4,5-T '
have roughly nimi:.lar toxicitiss, in all animal species, and by all routes of ad-
minissration, other than tha percutanscus routs. "Purple” is much lc.u :ard..c per-
cu'::a.neoualy than by :ha other voutas of aduinistration. Clothing gives tddi:ioﬁ-*a.l
r‘; ;ection and it bas’ nct. been pouibh to kill clothed rats with Appuca:icna of
12.5 ng/kg. Dogs may be more :msit.ivc than other species to tha parent compounds.
o | Table 3 shows lethal doses in mg/kg as cal-
c.ula:ad from fublished data by ths Bliss method, Wherse wore than one author s
shom combined data-wera used. Three colunns predict the dosss vhich uibht: ki1l -
1/100. 1/1000, or 1/10000 « 1f all of the ca:apound ent:er:d the body by the intrae
. perinoneal or the oral routa. The predicted values were obtained by extendiag the
dose-response regression lins to the LD 0.1 and LD 0.0l values on log-probit graph
paper, No:t_.':h:‘: ‘4;11 ofjchase values are higher than tha 30 mg/kg, which i3 the
grutasg dose which could have reached the wman in maximal spray coota=ination.
Rememder also :.ha: toxic doses by the percutsaneous route would be three to ten
times high;r than those shown hers for ba.re skin snd perhaps thirty times greater

for clathed sxin.

Safety Record of Faanoiyacetates « The outstanding safety record established

e
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) R .- . . i PN ) . . -
y r“~1c substsnces éuring mors thaa tL!:ccn yea:s of cx:calivn apera:icnal use ig

.o ge:naac go this discussion. . cre . . T kes

&

e . © . .. .  §8ince 19&1 zore :haa thrae-iuadred million
pounds hxvu been praducsd and usad to can:ral vege:a:ion on more than four~huadred
alllion dcres of land in the United States. Ra:e: of application range from one-
sixteeath to cne-hundredesixty pounds par acre. The aﬁndﬁl ﬁ:oguc:inn 1i estimated
ébrlxcccd £1f:}'=illioa pounds and £4£ty million acres ars treated anmually.

S Thesa herbicides are reszistered by the US
Departaent of Agriculture which means thay are consldered to be (1) ncnpoisonsus,
(2) noncorrosive, (3) nsninflacmable, (4) a¥ailable in qpan:i:y; (5) cconoaiczl;
. and (6) effactiva. The D;partzen: of Agriculturs maintains constant control in
sareas whers herbicides are applied., Duzing fifteen years of sxtexsive'use tha
sartment of Agriculture has nﬁ: received a single complaint of injury to luz=maas,
livestock, wildlife, or soil £?on the phenoxy herbicidcs. Yajor manufacturers
have certified that nona of ths wothkmen in their factories have shown any {1l ef-
fects, Commnercial spray ope:a:ora Teport no adverse effects axcept for a very few
allergic skia tcactLons. Thesc cozpanies report very few claims for da:asa to
ltvestoék and none of these have besen proven. Only five suspected hu:an intoxica~
tions have appeared in the.li:eraturc_in.nll of :ﬁe years :h&£ these harbicides
hava besn used,

| Tha use of these harbicides {3 oot Te~

stricted to the United Statas, The Russian scientifie publication, "Protection of

Plants from Pests and Diseases, pp 5557, 1961", reports that in the recent years

five million hectares of grain. cTops in the Sovier Union have bdeen treated annue~

ally with 2,%«D, Iurthar, systesatic treainent for three or four gensrations Gas
* - L]

not affected the qualicy of tha grain.



" Ansther publication, “Problens in Zcomome
8, _Hoscov. ¥o 11, pp 86-50, 1361", scaces that it I3 planned to use thirty-nina
thousand seven-hundrad-fifty tons of .phmaxyace:atea oa thirty ai']'.ucn hectaras
| in an effort to increasa food production. .
‘ | 4 ;.Eird publication ."3 roblema in Nutrie
) tlon"”, b:,.r the Medizsal St:a:c‘ Publishing HBouse, Moscow, Bo 4, 19461, states tha tox-
Lcily and carcimogenicity of agz:imlf:uu; chamicals vas investizated by the Intez-
departaental 90:::1::&3 for tha Study and Regulation of Toxis Chemicals at the
State Sanitary Inspestion Qffice, USSR, The phgmayt;ca:a:ea vera azong aighisen
approved for a.;.:pficati.on. It was stated that crops treated as prescridbed winh
2,4=D present no. danger when conguned ’u food.

X | ) Priday. 26 April 1963, a committes of
imerican experts on harbicidas ;nct: at Zdgewood Arsenal, Maryland, to consider the
“use of phenoxyacezates in Vietmam, They conclucicd that no hazard to. health was

incurred as & Tesult of the quantity or the method of use f{n that oparafion.
Cacodvlic Acid (Fig 2) = In lon; of the operations in Vietnao cacodylic acid
was used. Tae maxicum dosage applied was four pounds per acra. |
Det:ai.led data on cacodylic acid ara mora sparse
than that for the 2,4-D &nd 2,4,5-T. ihat is available (Table 4) indicates that

the arsenical is only one-third as toxic as the phenoxyacetates. Moreover, the

a=ount of cacb'dyue acid per acras was only ome~sixth that for the phenoxyacetates.
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POSSISLE DOSE OF "PURDLB" EY DELIVERY METHOD

Cround Dasaza
R 24 ibs (10,9 kg)lacra (43560 sq ft)
250 mg/sq £:

. Cround/Man Dosage Ratio
1 mg/sq £5 on cround = 0.75 ng/sq £t on man

Available Body Arza on Prona Man (naked)
Q.75 sg meoters (5.1 sq £e)

(250 mg/sq £t ) x (0.75 ) x (3.1 sq £t ) = 1519 =g
{sround desage) x (man/ground ratio) x (available body area) = 1519 mg

1519 o=/nan
50 kg (body weishc) 30 mg/kg




TABLE 2
TOXICITY OF PRUENIRYACETATER

. Species | Route 2,4-D 2,4,5-T . : t
. Actd salt ngﬁgcgztyl Acid Mlgzzef:tyl "Purple’ (4)
i y .
at ip ] 512(2)~589(2) | 436
‘ ig 375(1) | 666(2)-605(1) 620(1) 527Q1) 481(1) 440
it . T 543
pc 3509
2 pee >12530
Rabbic iv 400(2)
ip : 573
1z 800(2) 424(1) 712(1) ggg
it
pe 1351
pcece -
Dog ip . 353
ig 100(3) 100(3) ;
it 05
pe 21250
Mouse ip v 369(2)-426(2) :
4 1y 308(1) 375(1) 213(1) 339(1) 940(1)
Guinea Pig | 1p 576(2)-600(2)
L aca(n) | ssi¢n)-1ou0(2)l_ easc1) | asiqudd  7250(1) ,
| Chicl:s i 531¢1) 20,0(1) Atv(l)

"

{1) PRowo & lymas, As J Vet lted, Vol XV, {o 573 p 0622, 1954
*(2) W1 & chrlisla, J Ind lyg & Tox, 23:85, 1947 '

€(3) Drill & liratzka, Arch Iand ilyg & Occup Ned, 7:61, 1953

(4) curoL -



- ,“\—//’ :
TASLE 3
[ ]
LETHAL DOSES FOR PII){YACTTATES
Spectes | Route| %2 °F | 2250 | o1 | 100.1|1p0.01 ] Reference 3
- | =8/kg | ma/kg| mg/kg | =glks .
_ 2,4<D
Rat P | 72 512 228 | 170 138 | BL11, 15947
Guinea Pig | - ip° 48 520 256 | 235 195 | HLl1, 1947
House in 209 372 233 | 185 140 ) Hil1l, Teezhush
Rat ig | 30 637 250 | 130 133 | BLl1, <hc & hds) ,
Rat ig 166 630 231 | 170.| 130 | #Ll1, Rowe, Fitzhuzh, (Na) i
Guinea Pig | dg 18 481 390 | 375 340 | Rowe, 1334 : :
Mouse io 20 as7 237 205 135 ! 2swe, 1954 :
- . i
» : 24,51 .
it . ig 40 527 235 | 230 195 | Rowe, 1934
Guinea Pig ig 20 333 252 | 220 195 | Rowe, 1954
Mouse iz 27 373 155 ' 118 83 | Rowa, 1954 g

-
[
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(cas)

CACODYLIC ACTD
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TABLE 4 .

-LYTIAL SINWGLE DOSES QF CACCDYLIC ACID IN RATS

. Suzber of Rats - 48

Routa - Intragastric
LD50 - 1350 mg/kg
LBl - 700 mz/kg
LDo.1 - 565 mg/kg
1.20.01 - 480 mg/kg
Time to Death - <24 hours
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ACUTE ORAL TOXICITIES 2.4 D

No. o LDl '
es Form Animals LD50 LDl ' Lawer 95% Reference \
. mg/kg ng/kg
Purified Na 24 670 311 162 Hill - Table 2, 1947
Purified Na 18 612 158 44 Hill « Table 3, 1947
Purified Na 12 697 324 155 Hill - Table 4, 1947
Crude Na 18 877 167 45 Hill = Table 3, 1947
% Combined all Salts 90 637 240 16% | Hill - Total data, com-
! bined Na + NH,
- Na 4% 665 379 271 | Rowe = 1954
Acid 60 375 187 - 129 ' Rowe = 1353 ;
: Na v 20 %89 193 90 : Fiezhugh 5
* Na 166 630 231 17% . HflleQowe-Fitzhucgh
e Acid 29 357 237 164 - Rowe = 1954
nea Pigs Acid 18 481 390, 273 " Rowe = 1954
Leks Acid 30 401 135, 53 ! Rowe - 1954 '
gs . Acid 12 100 8 - 11570 " Drille 1953
e Ny gy v
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ORAL TOXICITIES OF 2,4,5 T

- ‘ No of i i LDl
Species FQM® o ymals D50 ° LDl !, e 95T Reference
. - mg/kg  mg/kg : ‘ ;
| Rats Acid 40 ' 527 . 285 i 280 . Rowe :
Guinea Pigs . Acid 20 389 252 ’ 171 ' Rowe
Mice . Aeid 27 - 373 156 69 !  Rowe
Chicks v Aedd: 33 ¢ 312 . 144 83 . Rowe
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ACUTE TOXICITY OF PURPLE . e
. Deaths , e
Rats ° ! Rabbits [ Dogrs .
Oral - {» it | pe: dip ie pc | dp | 4t T oc_: 14
ooy [ Calks P -
12.5 Afh _L- =
< b 1 H . .
tA=_ 7.5 : i 1576, | - - ~g
6.25 s 9B/8 | i s
o4 5.0 ' a/g_ . , . ,
3.75 ) __0/6i i
s 3.13 676 [ 3le 1278 j — 7/%
L 2. 50 - 6/6 S0/6: 8101 _ - 4 nl6_ i — T/
L 1.88 7/7 T aj6 1 0/6 : o
: 1,25 10/10 0/&._3/8 i 1/86. Loy, - T
2ty 0,54 3/10 ' . 1 f
0.75 14/10 : ! : ) L 0/4
N 0.63 | B/10 . 6/10. _ . . :.0/6 |1/5 i0/6 . .. .i... =
wo | 050 (3710 - 2/6 }  p b 0. |G/ L. :
w77 | 0,87 L Bio 0/6 ; : %
*?° 0.38 10/10 &6 R S — : J :
2y 0.31 . 1/10 t 0/6_10/6_tio/6 Vb ]
e 0,25 (37107 ;076 1.t . T Torw v aly T ors
A 0016 | -y 2/10 ; R IR+ 7 £ - SO S . -
JO 0.125 | e/i2 : 0/10 '0/6 o/v Y |
wossrl__0.08 R 0/6 % : :
‘023" o/s- o/t
B » P Ty e—————




ACUTE TOXICITY OF PURPLE

e —r— - ci———— AT m—— a—
.

et v ot b e s -

Route &
Doses .Rats Rabbits Dogs
mg/kg
al
LD50 566
Dl : 213
LDl {95) . 124
£ - ,
LD50 586 1994 4250 !
LDl ; 121 363 i > 850 t
LDl (95) ! 84 178 3 :
ie i
LD50 569 a 500
1Dl 245 »250
LD (95) 107 .
Pe
LD50 5562 12034
LD1 3178 493 i >1250
LDl (95) 2034 40 !
2 .
a 250
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LETHAL DOSES OF 2. 4 D TN ANIMALS
[Given in saline]

LD1 Ratios
Specien Route LD50 LD} Lower 95 LDS0/LDL LDS0/LDL(95%) Reference
. s mg/kg mg/kg
_ Rat §§§iﬁﬁ gz::ﬂed Hill & Carlisle - Table 3
ip 589 257 127 2.3 4.6 JIN&T 29, p 88, 1947
Cuinea Pig Sodium Purfified ' il & Cariisle = Table 3
ip 576 413 309 1.4 1.86 JINST 29, p 88, 1947
Gulnea Pig ' Sodium Crude T : M1l & Carlisle - Table 3
ip 600 -160 15 3.7 40 JUI&T 29, p BB, 1947
Low LD1 because resistant ani-
mal flattened slope.
Rat Sodfum Purified . . * Hill & Carlisle - Table 3
oral 612 158 N1 3.9 14 JIN&T 29, p 88, 1947
Sodium Crude ) ’ :
oral 677 167 45 4.0 15
Rat Sodium Salt T Hill & Carlisle - Table 4
oral 697 326 1155 2.2 4.5 JINAT 29, p 89, 1947
Mouse Pure Ammonfum Salt \ .- 111 & Carlisle - Table 5
ip 396 263 191 1.5 2.1 JIN&T 29, p 89, 1947
Crude NH Salt , Hill & Carlisle =~ Table 5
\ ip 4526 178 99 2,4 4,3 JIUGT 29, p 89, 1947 _
Rst oral 670 311 162 2.2 4.2 i1l & Carlisle - Table 2

JINST 29, p 88, 1947




. 'ACUTE INTRATERTTONEAL TOXICITIES 2,4 D

Ho. _ ’ LDl :
Species Form fnizals LD50 Eg.":l Lover 95T Rcfgrcpcg
ng/kg mg/kg
Rat " Purified Na 24 589 257 127 Eill = Table 3
* Na + NH, 72 312 228 156 Hill « Cocmbined data
Guinesa Pig Crude Na *° 24 600 . 160 15 Hill = Table 3
) Purified Na 24 576 413 309 H1ill =« Table 1
* Na + N3, 36 590 296 172 Hill = Cozbined data
Mice Pure N3y 40 396 263 191 Hill = Table 5
Crude NH, 40 426 - 178 99 Bill - Table 5

* Na + NH, 200 369 200 190 . Hill & Fitzhugh:

-



° ACUTZ ORAL TORICITICS 2,4 D

Species Fora  , Y°'. . LDSO T Refereace
) : zg/kg og/kg
Rats Purified Na 24 670 311 162 "B{11 = Table 2, 1937
Purifiad Na 18 612 158 44 Hill « Table 3, 1547
Purified Na 12 697 324 155 Bill - Tadble &, 1947
Crude Na 18 877 167 45 Hill = Table 3, 1947
* Coabined all Salzs 90 637 240 164 Bill = Total data, ccme
: bined Ka + N5y
Rats ' Na 44 665 379 271 Rowe = 1934
" Aeid 60 375 187 129 Rove = 1354
Na 20 - 489 193 90 Ficzhugh
* Na _164 630 231 174 HilleZovaeePit=hu~h
Mice Acid 29 357 237 164 ‘Rowe « 1534
Guinez Pigs Acid 18 481 390 - 273 Rowe = 1935
> eks Acid 30 401 135 53 Rowe = 1954

8 Acid 12 100 39 11570 Drill= 1933
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ACUTE ORAL TOXICITIES ¢
¥.X. Rowe & T.A. Hy=as °
. _ Am J Vet Med, Vol XV, lio 57; p €22, 1954
1250 @ =n/hs
, . 50:50
Species 2,40 : 24,5 1 Prush ¥iller
Aeid ‘Ma Salp Hixed Butyl s.q4a Mixed Butyl 277 = 2,4 2
- Z3ters : Ssters  27% - 2,4,5 T
Rats 375 805 620 500 481 1070
., 666 (2)
Mice 363 375 (2) 713 389 940 300
Guinea Pigs 4695 551 848 381 750 1160
1000 (2) .
Rabbits BOO (2) 424 712 1420
Dogs 100 (4)° 160 (4)
Chicks a1 2060 310 40C0

(2)-Hill & Carlisle = J Ind Hyg & Tox; 27:85, 1547
(3) Blorn & torthen = Sclence; 108:479, 1943
(4) Drill & Eiratzka = Arch Ind Hyg & Occup Med, 7:61, 1953

.

t



ORAL TOXICITIZS OF 2.4,5 T *
Species  Form. .“;‘;:-.:is LD50 w 091;319 sy Reference
wg/kg  =3/xg
Rats Aeid 40 527 235 280 Rove
. Guinea Pigs Acid 20 389 252 171 Rowe
Mice Acid 27 373 156 - 69 Rowe
Chicks Aeld a3 12 154 83 Rowe

L )



TOXICITY OF 2.4 D IN FISH

Reference Dosage Effects
Gerkinz, 1343 100 ¥t '3 damice to {nvartabrites
Haason, 1952 lpjafre i Samate to wild 1ife in =arshas
Harrison & Reas, 1846 22290 1230 icr eatfisa, ainnovs
Ring & Penfound, 15946 100 ppm Soae d2aths in brezaas and bass
: 65 vem Scmae deaths in ecare
675850 cza 2a-hsur, LD3) for minnaws
8§30 ppm No ceaths 4n bluegills or =innoh3

100 1bs/aczd

_in 3eft pond

in 29 days




waauG &40 (pL 0)

BEFFECTS OF REPEATED DOSES OF PHENOXYACETATES
Ccapound ~ Animal Route Dosage _ Effects Reference
2,4 D Rats Oral 10 mg/kg, 3 timesfweek, 4 wecks. No effects . Rowe & liymas
. ' 30 mg/kg, 3 tiwes/ueck, 4 weekhs No effccts Am J Vet Med, 19:
100 mg/kg, 3 times/week, 4 wecka Decrezsed growth cloudy
. ' swalling of liver
300 mg/ke. 3 times/week, 4 woeks Deaths .
2,4 D Rats Dlet 100 100 ppm - 113 days No ctfeccts Ibid
) 300 ppm = 113 days lo effects .
1000 ppa ~ 113 duays Toxic effects & deaths
3000 ppm - 12 days Toxic effecta » .
- ' gacriflccd
ron Brush Killer Steers Oral 100 mg/kg = 15 days Some pathology of Ibid
‘ldver, kidaey, & GI
' ‘tract
500 mg/kg = 3 days No effect
500 wg/kg = 2 days Decreuased appetite
- . 1000 me/kg = 3 days Death
2,4 D Rabbits Injected 50 mg/kg - 4-13 dooes Nothing resarkable some Hill & Carlisle

kiduey dcgencration J- I Hyg & Tox, 19
hypoerphasis of bone
marvow, decrcased hgdb

100 mg/kg = 3~ 7 doses Decreased hgb, degenera-
: tion of kidacy, hypere
phasis of spleen, .
. lymphatid, Leband miarrow
2,4 D - Dogs iv . 25 wg/kgl/day = 6 days Blceding guus, leg Ibid
. ulcers ‘
S0 mp/ke/day - 2.3 dayse 2/2 deaths . .
2,4 D Dogs iv 10 mi/kg, 5 times/weck=90 days No effect e Rrill & llirvatzks
2,3,5T 20 me/kge 5 times/ueck-90 days Destha - Arch X Rtlyg Oce Med,
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CONCLUSIONS:

In sommary and after caveful review of tuxicalogical
dote reluted to 2,4-D and 2,4,5-T vlus the knovledge us
to the manner these moteriuls have leen used for defoiln-
tion in militury sitnotions in Southeast Asia, no _health
hozard is or waus invelved to man or domestic animals [rom

the amounts or monner these munterinls were used in Lhe

aforementioned exercise.




ACUTE TORICITY OF PURZFLE

Route &
e .Rats Rabbits Dogs
n3/kg :
Oral .
T LD50 566
101 213
LDl (95) 124
= :
LDS0 - 586 1994 - -r = -l @SS
LDl /2] i 363 500
LDl (95) 64 178
. 1: . ~
LD50 569 -~ - .- @ 500
Lol 264 - - - == 250
LDl (95) 107
[
LD50 5562 12034 .
Lbl 31784 493 1250

LDL (95) 2035 ) 40

-»w
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EFFECTS OF REPEATED DOSES OF PHEHMOXYACETATES .

Corpound Anfwal ° Route Posage Effecte Referenca °
2,4 D Mice sc 1/3 LD50 (90 mg/kg/day) No effects Bucher, Proe Soc
Na for 3 months Exp Riol & Hed, 19/
2,4 D lata Feed About 6 m3y/kp/day-24 daya No effects Hill & Carlisle, 1!
nalts .
2,6 D Rats Feed « 95 mg/kg/day-100 wecks o effects Fitzhugh
Na
2,4 D Dogs Feod 12.5 mg/kg/day=-100 vecks o effects Fitzhugh
Na ' .
2,4 D Chicks Oral 200 wpe/ke, 3 times/weck, & weieks No effects Bjorn & MNorthen
allk: danine (acute oral 1.D50 = 330-765 me/kg) Science, 1348
2,4 D Sheep Pascure About 2.77 lbs/acre for 12 days ‘No effects Hitchell, et al.
: Cowus , . J Animal Sci, 1946
2,4 2 salt lloraca Pasture 4  1bdfucre) Grigoby & Farwell
.eopru ;ylenter Catcle ) ) ) . Mich . Agr Exp Sta
2,4 D Sheap 3.3 1bsfacre) = £°F 12 days No effects Qe Bull,. 1950
.sopropylester Swine . 3.3 lba/acre)
Chicks ’
2,3,5 T | _ |
2,8,57T 8 Steers Oral 16, 17, 52, 55, 114, & No effects Anderson, Arndt,
' 161 wg/kg/day-78 days . GCodbey, Jones
JAVMA, 1949
2 Steers Oral 50, 58 mp/kp/day-154 days No effacta
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ACUTE TOXICITY OF PIMPLE

Deaths
2ac3 Labeics 928
— Cral i> it ¢ i> 4 pe ip it TS
&7 =/kg

12.5 4/4

7.5 5/6 .

6.25 6/8

3.0 2/6

3.75 0/8 _

3.13 ' 6/6 3/6 2/8

2.50 6/6 . 0f6 8/10 0/6

1.88 < 7/7 2/6 . 0/6

1.25 10/10 o/6 3/8 "1/6 0/4
0.94 7410

0.75 8/10 0/4
0.63 6/10 6/10 0/6 -1/5 0/6

0.50 4/10 2/6 B 276

0.47 . 0/10 0/6 :

0.38 0/10 . 1/6

0.31 1/10 0/6 0/6 0/6

0.25 1/10 0/6 - 0/4 0/4 0/
0.16 2/10 0/6 .

0.125 0/10 0/6 0/64 0/%

0.08 0/6 .
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ORAL TOXICITIZS OF 2.4,5 T ¢

+*

‘ \s ]
Species  Form, };‘;,::is LD50 LDl Lm’i’glq sy Referemce
ng/kg =3/xg
Rats Acld 40 527 285 280 Rowve
Guines Pigs Acid 20 389 252 171 Rowe
Mice Acid 27 373 . 156 69 Rove
Chicks acid 33 32 134 83 Rowe

-g'



. TOXICITY OF 2,4 B-IN FISH

Refercnce Dosage Efiects

Gerking, 1923 100 os= Yo damige to invartebrates
HBaason, 1932 1 1b/acre Ve cxmate to wild life in zarshos

Barrison & deas, 103§ 2229 1230 I=r catfish, ainzows

Kiag & Penfound, 1946 100 ppm Soze daaths in breams and bass -
65 pem Ssme deaths in caro

6§75=850 non 2%=hour, LD30 for minzows

830 ppm No deaths in bluezills or zinaoks
{n 29 days

100 lbs/acrd
{in d«fr oond
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£FFECTS OF REPEATED 1,3ES OF PHENOXYACETATES

Coupound Animal Route Dosage : Effects " Referance
2,D Rats Oral 10 ng/kg, 3 tiwesfueck, 4 wecks No effects Rowe & llymas
. 30 mg/kg, 3 tiwas/weck, & wecks Ho effccts ., Am J Vet Med, 1954
100 mg/kg, 3 times/weelk, 4 wecks Decrezsed growth cloudy
. * swalling of lliver
300_wpfle, 3 times/veck, & uceks Deaths
2, D Rats Dict 100 100 ppm - 113 days No effects - 1bid
! 300 ppm -~ 113 days Mo eflects
1000 ppa ~ 113 duys Toxic effccts & deaths
3000 ppm - .12 days Toxic effects =
suacriflced "
ron Orush Killer Steers Oral 100 mg/kg = 15 days Some pathology of 1bid
' : 1iver, kidocy, & GI
) ‘tract
500 mg/kg = 3 days No effect
500 mg/kg = 2 days Decreased appetite .
1000 me/kg = 3 daya Duath
2,4 D Rabbits Injected 50 mg/kyg - 4«13 dooes Nothing rcuarkaible some Hil1l & Carlisle

kiduney degencrutlion J-I Hyg & Tox, 191
hyperphasia of bone
marrow, decrcascd hgd
100 ng/kg = 3- 7 doses Decreascd hgb, depencra=
tion of kidacy, luyper=
phasls of splean,
lymphald, &«bond warrow

2,4 D Dogs Lv 25 mg/kg/day - 6 days Bleeding gunma, leg Ibid
. : ulcers
s 50 mp/ke/day - 2,3 days 2/2 deaths
2,4 D Dogs iv 10 mg/kg, 5 times/uweck~90 days No eifect e Drill & liiratzka
2,3,5T 20 me/kig 5 timesfucek-90 days Destha Arch 1 Hyg Occ Med,
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EFFECTS OF REPEATED DOSES OF PIIEHOKYACETATES S - . *
Conipound Animal _ Route Dosage Effects Referenca °
2,4 b Mice sc 1/3 LD50 (90 wmp/kg/day) No effects Bucher, Proc Soe
Na for 3 wmonths Exp_Riol & Hed, 1946
2,4 D Rata Feed About 6 wp/kp/day-24 days No effects - 111 & Carlisle, 194
nalts : :
, 2,40 Rats Feed ¢ 95 mp/kg/day-100 wecks . - Ho effocts ' Fitzhugh
Ma )
2,4 D Dogs Feod 12.5 mp/kg/day=-100 weeks Mo effects Fitzhugh
N . 'S
2,40 Chicks Oral 200 wi/kg, 3 timesfucel:, 4 wceks No effects Bjorn & Northen
allk: damine (ecute oral 1.D50 = 380-765 me/kp) Science, 1748
2,4 D Sheep Pascure About 2,77 lbs/acre for 12 days No effects Hitchell, et al.,
Cous - J Anlwal Sci, 1946
2,% 9 aalt lloraes  Pasture 4 1bdfacre) Grigsby & Farwell
soprc ;yleater Caccle ) Mich Agr Exp Sta
2.4 D Sheep 3.3 Ibs/acre) - for 12 days No effects Qt Bull, 1950
.Bopruyylester Suwine
: Chicks 3.3 1bs/acred )
2 ) 3. 5 N T ) - -
2,4,57T 8 Steers Oral 16, 17, 52, 55, 114, & No effects Aadergon, Arndt,
161 mg/kg/day-78 days ' . Godbey, Jones
| JAVMA, 1949
2 Steers Oral 50, 58 mp/kp/day-154 days No effacts
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CONCLUSIONS : .
In summary und after cureful review of tuxicological .

dute refuted to 2,4-1 and 2,4,5-T olas the knowledge as
used for defoila-

g to the mouncey Lhese muvterials have heen
tion in wmilitury sitnutions in Southeust Asiao, ne _heanlth

huzaurd is or wos involved to man or domestic aninmuals f[rom

the amounts or munner these muterinls were used in the .

aforementioned exercise,




ACUTE TOXICITY OF PURILE

Route &

Doses . Racs Rabbits Dogs
ng/xg
Oral »
"LDS0 566
LDl 213
LD1 (95) 124
o _
LD50 585 1954 - oo Tie—@ 22
1Dl /L) i 363——— 30— > 250
LDL (95) 66 178
it
LDS0 569 - - - - @500
0] 264 - - - -~ 250
LDl (9S) . 107
pc .
LD50 5562 12034 S
LD1 3178% 493 1250
1Dl (95)

2034 40
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ACUTE TOXICITY OF PIMPLE

Daaths
2as h.abtits Tozs
Oral i3 it ne i» it ne i it T
&7 x=z/kg '
12.5 4/4
7.5 5/6 .
6.25 6/8
. 5.0 2/6
3.75 0/8 -
3.13 . 6/6 ) 3/6 2/8
2.50 6/6 0/6 8/10 - 8/6
1,88 - 207 2/6 0/6
1,25 10/10 0/6 3/8 176 /4
0.94 7/10
0.75 8/10 0/4
0.63 6/10 6/10 0/6 1/5 0/6
0.50 4/10 2/6 ‘ 26 2/8
0.47 0710 0/6 \
0.33 0/10 . 1/6 -
0.31 1/10 8/6 0/6 O0/6° X
0.25 1/10 0/6 0/4 06/4 0/4
0.16 2/10 o/86 .
0.125 0/10 0/6 0/4 0©/4
0.08 3 0/6
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POSSIBLE HEALTH HAZARD GF PHENOXYACETATES AS RELATED TO DEFOLIATION”  °
. CPERATIONS IR VIET NAM - . \u}‘
"I.' Formules, - T e

Y- - -, 'Y
.

Fiqura | shows the for=ulas for 2,4-@,dlchlorophenéxy-ecaflc aczid
.and 2,4,5=7, trichlorophencxyacstic aclds Thosa substances are usad as the
aclds, salfs, esters, and othar chsmical farms, The mixture, “Purple,”

consists of 504 n~butyl 2 4—0: 302 n-bu?yi 2,4,5=T; and 293 lsobufyl 2 4,5-T,

2. Esffmafod Pessible Doss of 'Purale. . ’.

Table | I1lustrates an attowpt to estinzte the dosa of "Purple®
which migh? hava reachad men who vere exnosed to tha sprsy. Tha moximun

- quantlity of "Purple™ dallverad In eny zroa was 24 lbs 2ar acra. Twentyefour

pounds par acre ls eaual to 259 m/sg fr, The slze of thase droplets wouls
ninlmiza Inhalatlon and favor dadv surfzce contaaination. Iaforeation of cthe

.ehemical agants shows tnat tha amount of acent faliing on a man per unit of

ar=sa Is sbout 753 of that falling en an agquzl area of tha ground. A 11318
xan would have about 16.2 sq ¥ of body surfaca, Only halt of this, 5.1 sq ¢
woiid bs axnosed to tha sporay.  Thus, the maximum quantity of sprzy which
could reach the can would be 32 mg/kge .

3. The Toxicity of Sln=le fosas of Phonoxvammtates.. -

Table 2 shows LDSO doases of phanoxyscatates In varlious soacles of
animsls by various roufes of administration, Most of tho pudblished data ro=-
far to the parant ac!qs or salts, Howevar, this Information Is portinent
sinca the toxigity ef tha varlaus forms can ba Intarrclateds In foxic doses,
all forms of tha compounds produca muscle stiffness, ataxla, paralysls, cora,
and daath, These effects are sinmllar {n all animal species, In very hish
dosagos, ecufo vantricular flbrlllaflon =AYy OCCUr,

. No?a fhaf all forms of 2,4=D and 2,4,5=T havo rcunhly slﬂl!ar'fax!-
clfles, In all anlmal species and by all routes of administration, othor than
the nercutancous routa, ™Purale™ Is much lass toxlic parcutaaecusiy thaa by
the cther rcutas of ad=inlstration, Clothing glves adglitional arctecticn and
It has not boen oossible to kil ciathed rats with asplications of 12.5 5mv/kq.
Coqs may be rors sansitive than o*her soecles to tha sarent cozocunds, Howe
aever, even for dogs the Intrajeritoneal and the Intratracheal LTS5Cs are 358

and 305 w»3/ka, respectively. Tha LD5O by the Sam percuimnsous routa is

. greatar than (.25 ow/kg In thils species.

4; Tha Toxliclty of Senentad Intrenaritcneal Desas af "Surala® In f=ns,

Table 3 shows that 5 dally dosas of 30 m~/kg of "Purplie®™ 4ld nct
producs any toxic signs or causes dsath in any of 6 doqgs. Lamer dosas, 122
es/kg, dld cause waakness and walght less on the 4th day of compound 3deiaistr:
tlen.’ Dasths occurrod ca the Sth = 15th day cf tha test. Tha LD33 for "Pum!
by the Intraperitoneal routa In dogs Is 358 mq/kqe



.

- .
L]

-

- [
.
.
- .

Ya
.

.
- -
0>
. -
- -
-,
" - e
- Te -
.
- - '
LR} ..
.
-
<
- =
. «
-
. K
- -
e
2 -
[ ]
B
-
-
- .
-
- * L4
" -
.
- .
T
. .
.
o
. M .
, .
-
- ‘e .
* .
-
p) .
.
.
\.'J .
- “
~ -
- Ta
. .
-
“ .
P
e L4
-
-
-
e
-
-~
ey
e ? M e



- - e N AT
i e e e ) TABLE ’-'_.'
] . - . ” o E
\ POSSIBLE DOSE CF TPUPPLE™ BY TELIVERY METHDOD
] T .
. . Ground Cosane , -
s’ - . :
24 1bs (10,9 kq/acre = 43550 sq ft)
C o 250 mg/sg % : P
& . . L .
. - - .7  Ground=Man Cmsacs Ratlo .

! my/sq f+ cn 2round = 0,75 my/sq £+ on man

Avallahle Body Area on Prona Man (Naked)

.-

. _ - 0.75 3q ==tars (8,1 53 #1)
(250 mg/sq #+) x (0.75) x 8.1 sq #+) = 1519 mg

(ground dosage)"x {ran/qround ratio) x(avallable boay area) = {519 mg.

1519 ma/man ' *
50 k3 (o0dy walght) . = 30 ma/kg
-
' ..-. - < -
. L *
* - ) .
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TOXIGITY OF PHENOXYACETATES

Woute of - 057 Gen/ka) 2,40 IDST T /FnY 2,351 LDS0 (wn/¥al
Spieclos . Admlnistration® Acld Salt MIxad Butyl Acld T 1t xad utyl Wisrplo
K Fstars . Estors
Fat Ip 51202)~599(2) .o -, 43
I3 37501, 666(2)=503(1) 62001) 527(1) 491()) 440
T : 543
pe 3809
pcc 212,500
Fabl i Iv 400 (2) )
' Ip : , 578 -
19 . 850 (2) 424(1) 112¢4) 438
It . oY)
pc 1351
pce > -
Doy co ip : ' 358
C 19 100 (3) 100 (3 .-
i, ' 30%
pc - >1250
Vouie Ip 369(2)=426(2) . :
Ig x0t1)  375¢1) ' T3 0 389(8)  940(0)
fulnen Plg Ip 576(2)-610(2) | '
' I 46901)  S551(1)-1000(2) B46C 1) 38101) T3001)
Cnicks o 5411) 20013 3joch) B

(1) Rowa & Hypes, An J, Yat Mad, Vol XV, Wo. 573 p 662, 1954,
(2) W) & Corllslo, J. Ind, Hyg & Tox, 29185, 1947,
(2) Drlll & Mratzke, Arch Ind Hyq & Ceccup *ad, 7361, 1953,

(17 canL

* In = lntropsritonanly g w latranastricy It » Intratrachosy pc = porcutansous, baraj



TASLE 3

TOXICITY OF FIVE DAILY INTPASERITNZAL DOSES OF "PURPLE® IN DOSS

“Datly  Ns, of _ H3m3rvs
{oss Dons JoX1C 517ns e Uy -1 '2aths
‘ng/ kg ) °
100 6 Walght loss and weakness én 6/6 5062607,7,10
- 4th da'f. e -
b’ 6 " No toxle signs 0/6

-



3. . Safoty PRecord of FPhenoxyacatates,

The outstanding safety record establlishad by those substancos
‘Enrlng mora thon 20 years of extensive ooerafionat vsa Is also garmans tao
hls discussion,

Fron §1947=1953 mre than thres~hundred miillea pounds 9ere producad
and used to contrel vagstation on mora than four-hundred =million acres of
1hnd In tha Unltad Statos., Zatas of appllcation ranned from 1716 « 1€3 1bs
paer acre. The annual producticn as of 1963 was sstimataed to excasd flfty
mlliion pounds and f1fty miliion acres wers treated.

. . .

Thasa harbleldes are ragisterad by the US Deparirent of Agricuiturs
which meansg they are considared to bo (i) non=poisonous, (2) nonecorrosive,
(3) non=inflammable, {4) avallable In quantity, (5) econcmical, and (5) .
etfective., The Cecartmant of Aarlculture maintalns constant can?rol in arsas
whera horblicldes are applled. During flft2en yaars of extensive use, the
Dapartmant of Aqriculturs had not recsived a slngle complaint of injury T
humans, |lvastock, wiidlife, or soil from the phenoxy harblclides. Major
manu facturars have certifiod that none of tho workmen In thelr facteries hava
shown zay 11l eftzcts, Ceommarcial snray oporaters report ng adverse sffects
excapt for s very fow allerqic skin reactions.s Thase companies raport very
faw clalims for domage to livastock 2nd none of these have bsen proven, Only
tive suspectad human [ntoxicaticns have zppsarsd In the |itarature 4n all of
the years that thesa herbicldss have been used (as ot 1363),

" The use of theso harbicldes Is not rastricted to tha United States.
The Russlan sclentlfle publlcation, "Protection of Plants frem Pagts and
Diseases,™ 1961, pp 55~57, raports that In the rocent years, flvo milllon
hectares of cralan crops In the Soviat Unfon hava daen freszted .2naualily with
2,4=D. Furthar, systeratic treatmant for three or four coneraflons has not
affecfad the quall?y of tha grain,

Anofheﬁ‘publlcaﬂon, "Broblems In Economics,™ iioscow, Noo I‘I,
pp 86-90, 1961, states that it Is piasanad ta uso 33,750 tons of phencxy-
acatates on thirty mlillicn hectares in an sffort to Increasa food production.

A third publlcatlon, "Pr:hlems in Nuytrition™ by the Medical State
Publishling Housa, Moscow, Ma. 4, 1381, statas the toxicity and carclinezenicity
of agricultural chamicals was investigated by the interdepartmental Commlttoe
for the Study and Reaqulation of Toxic Chemlcals at the State Sanitary Insnsctior
Qffice, USSR, The phenoxyacetates wers among 18 aoproved for appileaticns.
1+ was statad that crops trsated as prascribed with 2,3-D prasant no dannsr
when consumad as food.

Friday, 26 April 1963, a cormittes of Americen excerts on herble .
cldes mat at Ednewood Arsenal, *aryland, to consider the use of phenoxyacatates
in Viet Noo,. They concluded that no hazard to health was lacurrod as a rasult
of the quantity or the mothod ot use in that operation.
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