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Councl |
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Soientitic uind Technical Information are authorized to reproduce this document.
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DIGEST

, WHITEis ‘.llj"-flcrbicidc used extensively as a defoliant and weed Killer. Thc[i[lrpose of
this study was to assess the biological effects of this system in animals under conditions of
moderate and high temperature and humidity.

Toxicological studies indicate that a single, direet exposure to a spray of WHITE
would not be likely to constitute a hazard to the skin nor 2 systemic hazard by inhalation.
Contamination of the eyes by droplets as large as 0.2 mi would not be expected to produce
permanent damage. Temporary irritation and corneal opacity could result from droplets of 0.05
to 0.2 mi.

Repeated exposures of the same skin area could result in local cutaneous damage that
would be reversible when exposures were discontinued.

Based on intragastric and oral toxicity studies in several animal species, 2 man would
have to swallow grams per-kilogram quantities of WHITE (or a single dose to be lethal.
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TOXICOLOGICAL STUDIES ON THE HERBICIDE "WHITE" IN ANIMALS

1. INTRODUCTION.

WHITE is a herbivide that may be used over wide arcas. The purpose of this study was
to assess the biological effects of this material in animals under conditions of moderate and high
temperatures and humidities.

. WHITE is the military designation for TORDON 101 Mixture.,* TORDON is the
registered  trademark for 4-amino-3,5,6-trichloropicolinic avid and its  potassium and
triisopropanolamine salt formulations. TORDON 101 Mixture contains the following:

10.2% triisopropanolamine salt ot $-amino-3,5.6-trichloropicolinic avid
39.6% triisopropanolamine salt of 2. 4-dichioiophenoxyacetate (2 .4-1)

The remaining 50.29% is not identiticd by Dow Chemical Company other than as water and a
surfactant, According to information supplied by the manufacturer, the proportions of the
ingredients may vary slightly from batch to batch. The specific gravity of WHITE is 1.135.

The toxicological studies of WHITE previously reported** are as foliows.

A. Acute Oral Toxicity of Single Doses.

Species Dose of WHITE Effect
mgikg
Rat 3080 LD50
Sheep 1265 No il effect
1900 No il effect
2200 Dead in 3 days
5000 3/3 dead in | day
Cattle : 1265 No ill effect ) _
1900 Toxic signs followed by recovery.
- 2530 Toxic signs followed by recovery.
363 Toxic signs followed by recovery.

*

*Dow Chemical Company, Midlands, Michigan.
*#Lynn, G. E. A Review of Toxicology Information on TORDON Herbicides. Down to Earth {a Dow Chemical
- Co. publication) 20, 6-8 (1965). [n some instances, the cited publication does not give all. the details of the
CeXPErImenis.



B
T he

< ,ﬁ* _I_‘:. B “
8 Ropeated Oral Doses 'n Shedp.

T

Nunther Baly dose
of \heep ot WHITE . Results
ml Ay

I TN One died on the tifth day
of teeding: 1 died 10
duys, 1 died |1 days,
and 2 Jied 10 days after
5 days of feeding.

Il o 011 . No  udwerse  effect  un

wesight gain; no deaths
in 30 days of feeding.

€. Chronie Oral Toxicity of TORDON in Dogs and Rats,

The deamine-3.3 6-trichloropicolinic acid component of WHITE was fed to beagles®
aud ras** o daily doses of 15, SO, and 150 mg/kg for 2 years. The study in dogs revealed no
adverse efteets on the tollowing:

Body weight
Food consumption
Survival :
Buehivioral patteros
~ Blood chemastry
Vinne
Liver function
Physical fitness
Oraans, gross atd microscopic chatacteristics
Body weight and organ/weight ratios

The stidy 1n rats revealed no formation of tumors and no adverse effects on the following:

CSsunnal . .
Ceromih : K
Foad vonsumphion and utidization
1 ning .
Bloed chemistry
SO, gross and microscopic characteristics
Boads werght and organfweight ratios

CUHeLae T ocvear lion o toxicny of TORDON Beagle Dogs. Dow Chemical Company. 27 June
e U sl Tosians of FORDON Abinu Rats. Dow Chemical Company. 21 October 1968,

N




0. Single Bosesh the Skin of Rabbits, S \e

Two grams of WHITE per kilogram of body weight. applicd under an impervious cuft
to the clipped dorsal skin of rabbits for 24 hours caused shght hyperemia and slight pecrosis.
Otherwise, the animils appeared normal during and after exposure,

E.  Repeated Doses on the Shin of Rabbits and Men.
I.  Rubhbits,

Prolonged contact « t undtluted WHITE with rabbits’ vars resulted m slight irritation.
Exposures of abraded and intac. -reas of skinof the belly and occlusion with o bandage resulted
in slight irritation and somv swelling, Repeated, prolonged, confined contact resulted in scabs.
The intact and abraded skin areas returned to normal following cessation of application.

, Fifteen miltiliters of a 5% solution of WHITE in water was applied 5 days/week for 3
wecks (o about 30 sq in. of intact and abraded rabbit skin, The solution was kept in contact
with the skin for 7 hours/day by application to a cioth pad under a plastic wrapping. At the end
of each exposure period, the area was washed. There were no signs of skin irritation or
interference with healing of abrasions. All animals appeared normal and none died. Microscopic
examination of various tissues showed no cffecis attributable to WHITE.

Y. Man,

Repeat-and-challenge applications of a 5% solution of WHITE in water produced no
skin irritation or skin sensitization. :

F.  Appiication to the Eyes of Rabbits.
WHITE, applied directly to the eyes 'of rabbits, prod.uccd some conjunctival redness
and slight swelling, accompanied by transient corneal injury. The irritation and injury subsided
in | weck.

"G, Vapor Inhalation in Rats,

There were no adverse effects in rats exposed for 7 hours to an atmosphere produced
- by bubbling air through WHITE. :

“1l.. STUDIES CONDUCTED AT EDGEWOOD ARSENAL RESEAR(‘ H LABORATORIES
A. Matenals and Methods.
l. Malenals
A standard™ of WHITE obtained from the manufacturer. was r;imilar to the

commercial product except that it contained exact quantities of analytical grade TORDON and
2.4-D. (The commercial produut contains technaical grade materials.) The standard contained the

' follomng
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T Based o gend toam riisopropanclamine sali
LORDON o oS 1.7
2AD A N1 44 .9

Lie remanung constituents of the standard were not divulged by the manufacturer, but the
mor portion presumibly was water, The total active ingredients were assayed chemically by
relating ultraviofet absorption ol the standard and unknown preparations at u wavelength of 222
Vibl .

Two samples of WHITE, obtained from Fort Detrick, were used in the toxicity
studies conducted in this laboratory, Ultraviclet assay showed that both of the Fort Detrick
samples and the manutacturer’s standard were identical, and all three preparatlons were 4s
pradent gs -.ummc rial WHITE.

2. Methods,
a. Bare Skin of Rabbits.
The various bare skin tests in rabbits were as follows:

{1 Local cffects of single doses under temperate conditions (69° to 88°F;
3% 88 RHLY _ - : :

(2 Loeal effects of single-_doscs under tropical conditions (92° to 95°F,
937t 9% RH). ' ' : '

(3) Local cl‘fec ts of doses apphed on ﬁve successwe dnys under temperahe
conditions (64° 10 90°F; 46°7 1o 79% RH).

_ _ (4) Local effects of doses applned on ﬁve succesmve days xmder treplca! "
conditions (93 10 93°F: 937 to 9‘)‘/ RH).

The backs of albino rabbiss were cllpped the day before WH!TE was &pplt«l The
_ undlluud liguid was dispensed from 0.25- to 0.5-ml syringes for doses greater then 0.1 mi.
Stnaller doses: were dispensed from a Hamilton microliter syringe. The doses were applied only
to undamaged skin arcas. The arca ot applu.anon was examined twice daily for 30 days

All rabhits were kept in mdmdunl cages. For studies under temperate conditions, the
antnitls were housed in the animal-holding facility. For studies at slevated: temperatures and
homudities, the animals werg howzcd in the climatic facility under controlled environmental
conditions continuously  from 2 weeks before exposure until observations were completed after
caposure, Many controb and test rabbits a{ the hggh temperatures lnd liumiditieu died before
and atter WHITE war applied.

Nt e n-. Cisoseasaad changes in the temperamre of lhe anmlaholdtns floﬁitios

10
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b, Clothed Skin of Riahbats,

Fhe various tests on clothed skin vere s follows: (11 L ovid efiects of single doses.
Ambiint comditions were 777 10 BR8VF and 370 10 659 RH. €2) Local etfects of doses applied
on § successive dayvs. Ambient condition wore 727 o 847 and 4577 1o 877 RN,

The rabbits were clipped and andied as in 1he bare skin stadics. Cotton F-shirt
material.covered by sateen was taped over the bae. undamged shin 20 nunutes betore WHITE
wis applicd. The liquid was placed on the outer Liver of sateen, and the contaminated clothing
remained in plice for 48 hours, Followimg this, dhie skin was examined twive daily for 30 days.
Many of the control and fest anials succumbed to the climatic condittons when elevated
femperatures and humiditics were used.

<. l'iyr.'S ot Rabbits,

The various tests performad on the eves ol rabbils were as tollows: (1 Local effects
of single doses under moderate conditions of temperature and refative bumidity. No measures 10
prevent infection were taken, €2) Local effects of single doses under moderate conditions of
temperature and humidity. The eyes were treated daily. (3) Local effects of single doses under
tropical conditions (92 to 95°F . temperature 93% to 997 RH). The eyes were treated daily.

Rabbits were housed at moderate or elevated temperatures and humidities, as
expiained above. The undiluted WHITE was applied to one ¢ye from a Hamilton microliter
syringe. The other ey served as a control. Al eyes were examined twice each day for 30 days
. following application. Some groups of rabbits were given no treatment. The eyes of other
- groups were cleansed of exudates and irrigated daily with water, and a ) 5% ophthalmic solution
- of sodium sulfacetamide (Alcon Lab., Fort Worth, Texas) was applied once daily to prevent
iinfection. Many control and test :nimals died at the hlgh temperatures and humidities before
and after WHITE was applied. '

d. Intragastric Toxicity in Rabbits ahd Rats.

Undnlutcd WHITE was administered to rats and rabbits by stomach tube, and the
LD50 values that cause death within 48 Inurs and within 5 days, respectively, were caluuhted
by the method of Bims .

e. Inhalation Toxicity in Rabbi'!s and Rats.

The -inhalation toxicity of 1u aerosol particies of WHITE was determined by

. simultaneous total-body exposure of 10 individually caged rats and 6 uncaged rabbits. Four
- volumes of WHITE wure diluted with six volumes of water and dispersed in a chamber. The
_airborne sampie of 2.4-D plus TORDON was coltected using glass-fiber. fHiter discs and: vapor
bubbters in scrics. The samplu. were analyzed on an ultmnolet spettrophotometer at "22 mu. -

*RBliss, C. |. The S.altsu’cs. ot Bioassay. Academic Press, Inc.. New York. 1952,

It
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B, Results,

L. Bure Skin of Rahbits,

Single doses of .03, 005, .10, and 0.50 m! of WHITE produced nothing more
serious than erythema when applied to the bare skin of rabbits under moderate or clevated
temperature and humidity, The skin of all animals appeared normal within 4 days (tables T and
] T

By the time of the tifth daily dose of 0.001, 0.02, 0.03. 0..0, or 0.50 ml at moderate
tempetatures and homidities, only ervthema had appeared. Three days after the fifth dose, most
of the rabbits had necrotic arcas, Except for one rabbit at the highest dose, all necrotic arcas
bsd healed within o days after the fast dose (table 11D,

When temperitture and humidity were elevated and 0.02 ml of WHITE was applied to
the bare skin of ribbits, the tinst dose produced erythema, and necrosis occurred after the third
dose. Somwe of this damage remained as long as 10 days. Many control and test animals
succumbed to the climatic conditions and the experiment was terminated (table [V).

2. Clothed Skin of Rabbits.

Single doses of 0.001, 0.02, 0.03. 0.10, and 0.50 m! applied to sateen over cotton
i-shirt material worn for 48 hours at moderate conditions of temperature and humidity
produced only erythema, which disappeared 3 days later (table V).

‘When WHITE was applied in five daily doses of 0.001, 0.02, 0.03, 0.10, and 0.50 m}
to the same clothing assembly under moderate conditions of temperature and humidity, the
three lowest doses produced no noticeable effects (table VI). The dose of 0.10 ml-produced
only erythema, which disappeared by the fourth day after the last application. After the fifth
dose of 0.50 ml. erythema was seen in all animals and one rabbit had necrosis. The erythema
had disappeared by the ninth postexposure day, and the necrotic area appesred normal on the
1 Ith postexposure diy.

3. Eyes.

Under conditions of moderate temperature and humidity and no treatment, single
douc«. of 0.005 mi had no etfect and 0.01 mi caused some blepharitis, iritis, and conjunctvitis,
which disappeared in 10 days (table VII). Doses of 0.05, 0.10, and 0.2 ml produced the
previously merntioned signs plus corneal opacity in both treated and untreated eyes. The corneal |
opacity disappeared in 21 and 28 days in treated and untreated eyes, respectively (table VIII).

The cyes of the rabbits tested at elevated temperatures and humidities were treated
Jdaily with antibiotic. Single doses of 0,005 ml produced no ocular effects (table 1X). Doses of
0.01 ml caused blepharitis which disappeared within 1 week. Some blepharitis was still
noficehle H) days after exposure to 0,05 ml. The experiment was terminated.at 10 days
hecause the climatic conditions were killing the rabbits. The local ocular damage was similar to
that seen under temperate conditions.

| mh . I lhrr\luJl ’(ll[ mas be 1ound a1 the end of the text.
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4, “IntedBastric Toxicity in Rabbits and Rais. s L o

The LD5O for undiluted WHITE administered to rabbits by stomach tube was 167
(1.02 to 2.71) mil-kg for u S-duy obsenation period (table Xy The amtmals became inactive but
exhibited no other signs of toxicity betore dying. All deaths occurred within 24 hours. Survivors
appeared normal within 24 hours.

The £D30 tor undilited WHITE administered by stomach tube to rats was 4,17 (3.02

5.76) mb/kg for a 48-hour observation period (table XD, These animais became inactive, but

showed no other signs of toaiity betore dving. A deaths oceurred within 24 1o 30 hours,
Surviving rats appeared normal within 24 hours.

C. Inhalation Toxicity i Riabbits snd Rats,

The inhalation LOISO for a single exposure (0 acronols of WHITE in rabbits is
150982 (79358 to 287.252) mg-mtinfcu m ttables X1 and XHIk The snimals kept their eyes
closed and became inactive during exposuare, but their respiration appeared normal. Immediately
after exposure, there were no signs of ocular or nasal irritation. Foor to 8 days after exposure.
mild o moderate blepharitis was noted. The eyes were partially closed and the lids were
erythematous. The eyes were normal 8 days after exposure. Two rabbits died within 24 hours
after exposure. Four others died on the fifth, sixth, ninth. and 14th days. respectively.

The rats hept their eyes closed and became inactive during the exposure. There were
no postexposure signs and no deaths.

111, SUMMARY AND CONCLUSIONS.

The toxicological studics performed indicate that a single. direct exposure to 2 spray
of WHITE would probably rot constitute a hazard to the skin nor a systemic hazard by
inhalation. Contamination of the eyes by droplets as large as 0.2 ml would not I'e expected to

- produce permanent damage. Temporary irritation and comeal opacnty could result from-
- droplets of 0.05 to 0.2 ml. .

: Repeated exposures of thc same skin area could result in local cutaneous damsge
which would be reverslhlc when ex posures were discontinued,

Based on intragastric and oral toxicity studies in several animal species, 1 man would
have to swallow grums-per-kilogram quantities of W.ITE for a single dose to be lethal. -

3



Table ). Cutaneous Effects of Single Duses of WHITE in Clipped Rabbits
at Moderate Temperatures and Humidities

Effects during postexposure period
Rabhit Dose I Day 2 Days 3 Days 4 Days 6 Days 7 Days
Nn X
Temp (°F) 64 83 81 7
RH (%) 72 70 76 6l
mi
L 0.5 E- E R R
2 0.5 E R R R
3 0.5 E R R R
] 0.5 0 E R R
5 0.5 E- E R R
o 0.5 E- E- R R
7 0.1 E- E- R R
R 0.1 0 O 0 0
9 0.1 0 0 0 0
1] 0.1 0 0 O 0
1 0. ' - R R R :
i 0.1 0 0 0 0
Temp (°F) 79 88 | 85 6 | 82
RH(%) 88 65 60 58 60
13 003 E R - R ‘R R
14 003 E “E R R R
13 003 E E+ E R R
P 0.03 E E R R R
7 0.03 E E E: R R
I8 0.03 E R R R R
Legend for tables § to VI _ _
0 = Noceffect N = Moderate necrous
F> = Mild erythema Nt * Scvess aecrosls
£ = Moderate erythema S » Swelliag
FF - Scvere orythema R = Recovery

i4
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Tatic 11 Cutancous kifects of Single Doses of WHETE m Chpped Rabbits
at High Temperatures and Hutmidities
H
': l Effect dunng postexpuosure period
Rabbii | i Day 2 Days 3 Days 4 Days
Dose -
No -«
Tewmp (F)y 93 93 9§ Q2
RH (‘") 93 98 99 99
m i
3 i 05 E- E- R R
2 0.5 E- E- R R
3 0.5 E- E E- R |
4 05 E- E~ R R
5 G.1 E- E R
6 0.1 0 E- R R
7 0.1 E- E E "R
8 0.05 E- E- R R
9 0.05 E- E~ E- R
10 .05 o 0 (4] o
o ) 0.05 E- | E- - R R
Hu 0.05 E- E- E- R
13 0.05 0 E- R R

NOTE: See legend. table .

1%
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“able 1. Cotancous Fitects of Five IJ;nIy: Deoses of WHITU m Chipped Rabbias a1 Moderate
' Temperatures and Humidities

Raubbal
Nll

O G - O U b e N —

22
23
24

Dly
dune

0.50

0.50
0.50
0.50

0.50

0.50

0.10
0.10
0.10

- 0.0

0.10
0.10

0.03
0.03
0.03
0.03
0.03
003
0.02
0.02

002

0.02
002
0.02

Effects during exposure and postexposute penid

1 Day 2 Days 3 Days 4 Days 5 Days % {3ay 4 Days 10 Days 11 Days
Temp (°F) 64 68 72 73 90 74 79 7% 7T
RH (%) 68 62 46 53 o4 7% 47 o8 79

0 0 E E E+ N.E+ N, b+ E 13

0 0 E E E+ N. E+ N. b+ R R -

0 0 E E E+ N, k4 N, k+ N.E E

o 0 E E E+ N.E+ N, E+ N.E+ £

0 0 E E £+ N, L+ N.E+ N.S E.N

0 0 E E E+ N, c+ N. E+ E E

0 0 E E E+ N N E E
.0 o E E E+ N- N.E E E

0 0 E E Fr N- N-.E R R

0 0 E E E+ E+ E R R

0 o E E E+ N-.E+] N-.& E E

o 0 E E E+ N-,E E- R R

0 0 E E E+ N-.E+| E R R

0 0 E E E E+ E R R

0 0 E E E+ N-.E E R R

o 0 E E E N-.E E- R R

0 0 E E E E R R R

o 0 E E E N-.E R R R

S o E E E E R R R -

0 ) E E E N- E R R

o o E E E E R R R

0 0 E E E E R R R

0 0 E E E N-.E E E- E

- *Died, diarrhes apparent on first day.




Table H1. Continued

Ll

Effects during exposure and posiexposure period
. " [~
Rabbit | Daily IDsy | 2Days | 3Days | 4Days | SDays | 8Days | 9Days | 10Days {1 Days .
No. dose | remp(CF) 64 68 72 73 90 74 79 78 |
RH (%) 68 62 46 33 64 78 57 68
—T:mmr e r—
ml .
25 0.001 0. 0 E E E E R R R
26 0.001 0 0 E E E N- R R B
27 0.001 0 0 E E E E R R R
28 0.001 0 Q E E E Nk R R R
29 0.001 0 0 E E E N- R R R
30 0.001 0 0 ‘E E E N- R R | R
NOTE: See table I for legond.
Table 1V. Cutaneous Eﬂ'ec.ts of Five Daily Doses of WHITE in Clipped Rabbits at High
. Temperatures and Humidities
Effects during exposu-re and posléxposu re period
1 Day . 2 Days 3 Days 4 Days "7 Days 10 Days 14 Davs
Rabbit | DNBY 1 Temy F) 03 93 95 92 03 9s |
: RH(%) 93 98 99 99 98 99 ,
# ———— et Rl '.‘_’.‘:‘.".’:‘.L‘-’ ST —=—
] 0.02 E- ES | ‘LS N.S N.S N.S Dead | ES
2 002 E-~ E E E- R R R i
3 | oo 0 E E E+ E- R Dead |
4 0.02 E- E E+. S E+ S. N S.N SN Dead
$ 0.02 E- E E+.S.N E+ SN E+ SN Sloughing R
6 0.02 0 E E+.S,N E+. SN E.S.N N Dead '
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Fable V. Cutancous Effects of Single Doses of WHITE Through I’.}ini:_?ﬁﬁ«crs
o Clotlng (F-Shirt nd Sateen)* m Clipped Rabbits

! LEffects during postexposure period
Rabiwi 2 Days 3 Days 4 Days 5 Days
! N Duse o
; o Temp CF) %8 85 76 77
: RH (%) 65 60 58 57
1
| mf
1 .50 B+ E E R
2 0.50 E+ £+ E R
3 0.50 E R R R
4 0.50 E E R R
5 0.30 E+ E . R R
o 0.50 E R R R
? 0.10 0 E+ E- R
% 0.10 0 E+ E- R
_ 9 0.10 0 L+ E- R
! 10 0.10 L4 E+ E- R
] | 0.1 O 0 0 4]
12 ‘ 0.1¢ O 0 O 0
13 0.03 O O - 0. O
= 4 0.03 4] 0 0o 0o
i 15 0.03 0 0o 0 )
6 0.03 0 0 0 o
- 7 0.03 0 0 0 0
18 0.03 -0 0 0 0
19 0.02 0 o -0 0
20 0.02 0 0 0 0
_ 21 002 0 o 0 0
) n 0.02 0 0 0 0
;’ 23 0.02 0 o o o
; 24 002 0 (4] 0 O
E 25 0.001 0 o o o
' 26 0.001 o 0 -0 o
7 0.00} 0 0 0 0
28 0.001 0 0 0 o
j 29 0.001 0 0 0 0
} 30 0.001 Qo 0 0 4
1

" I cantaminated clothing was removed afice 48 hours,

N See table | For legend,

i8
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Table V. Cutancous Effects of Five Daily Doses* of WHITE Through Two Layers of Clothing
* {Tshirt and Sateen) at Moderate 1emperatures and Relative Humidsties in Clipped Rabbits

 *See factnote at end of table.

Effects during postexposute period (following 5th dose)
Rabbit . 1 Day 3 Days 4 Days 5 Days 8 Days 9 Days 10 Day's 1 Days
Ne. - Temp CF) 77 75 73 73 74 72 74 _ 7.
" RH(%) 95 78 87 96 48 74 78 96:5.5 %
F
ml
! 0.50 E R R R R | R K .‘ R
2 0.50 N N N- N- E+ F+ E- : R
3 0.50 E+ E- E- R R R : R j R
4 0.50 E+ E- E- E- R R ! R R
5 0.50 E- R R R R R | ®rR 1 R
6 0.50 E+ R R R R R R R
_ 7 0.10 E- R R R R R R f R
(S 010 - R R R R R R ; R
J 9 0.10 E- R R R R R R ' R
10 0.10 E- R R R R R R R
11 0.10 E- R R R R R | R ;R
12 0.10 E- E- R R R R R : R
13 0.03 E- R R R R R R ' R
14 0.03 0 &
15 0.03 o i -
16 003 0 :
17 0.03 0 1 |
18- 0.03 0 i
19 0802 o ! %
29 0.02 o i. : o
21 002 0 1 =
22 0.02 o * :
23 | o0 o I |
24 002 o ‘ |




Tabte V1. Continued.

Rabbn
No,

Etfects during postexposure periad (following Sth dose)

1 Day
Temp °F) ~ 77

3 Days
75
18

4 Days

13
87

5 Days

73
96

# Drays

74
48

9 Days

72
74

Jots ot

JR—

10 Drays

74
=

F] Davs
73
U6

=

25
2%
y1h
28 E X
29
30

0.00}
0.001
0.001
0.001
0.001
0.001

RH (%) 95

©0 ooo

“—

1 82°F

61%

2 82°F 6%
3 84°F %
4 8°F 77%

5 8o°F

*“Died 4tk day of
'NOTE: See table 1 for legend,

M

*Temp and RH oa days of dosing:

dosing (appeared sick, had diarrhes peior 10 application).



Table IV.II. Ocular Eﬂécfs of Single Doses of WHITE in Untreated Rabbits at Moderate
' Temperatuces and Humidities

NOTI::

Effects during postexposure periad
. | Rabbit A Day 2 Days 3 Days 6 Days 8 Days 10 Days i3 Davs [ 15 bays | 21 Days | 28 Days
No. Temp CF) 69 83 81 19 82 ’
RH (%) 72 70 76 (3] 60
mi
i 0.2 B+, i+ B+, I+ B+, 1+,CO | B+, I+,CO B+ I+, CO B.1.CO | B~ CO B-.(G o R
b 0.2 B+, 1+, 00 | B+,14,CO § Bt I+, P, I+, CO- C+.CO- Co- R R R R
3 0.2 by, 1+ B, I+ B+, 1+ Bt I+, CO B-.1+.CO 1,CO O cO i O [
4 0.2 B+, 1+ B+, 1+ I B+ b B+, 1+, CO. 8§ B+ I+, CO B.1.CO B.{O B.CO o R
5 0.2 B0+ | Be by B, I+ B+, I+, CO. S B+, I+,CO B, 1,CO B.(O .00 o R
6 0.2 B+, 1+,CO | B+, 1+, CO | B+ 1+, CO | B+, 1+,00,5 | B+, 1+, CO Bi.CO LCo 1) | R R
o1 0.1 B+, 1 B+.1+,CO | P+, 1+,CO | B+, 1+,CO B+, I+, CO 8.1.C0 | (o E o i o R
8 0.1 B+, 1 B+, 1+,CO | B+, 1+,CO [ B,1,CO 31,00 B, 00 R R DR i
9 0.1 B.1- B B C+, 1.CO C.CO co- R 1R I R
10 0.l B+ I+ B+, I+ Bt I+ 1,C+.CO Cr, CO- C-.C0 R | R iR R
1 0.1 B+, | B+.1 B+ ] B.I-.C0, 8 | B-.C- o P €O O N S
12 0.1 B+.1 B+ ] B+, § B+, i+, CO B+ 1+, CO B.LCO | B L COE RCO co R
. i ; | !
1 0.05 B+.1 B+, | B+,1,CO0 | B,1+.CO.S B,1+.C0. S B-1.Co | (o 1 R , R R
14 0.05 B+ | B+, 1 B 1+ B+, 1+, CO 8, CO BCO | w.co . co . R R
15 0.05 B~ B+, | B+,1 B+, 1+,CO,8+ | B+ 1+,C0.§ g.1.C0 | BCO | B PR R
i6 0.05 B+.1 B+, 1 B+, I+ B+, 1+, 00,8+ | B+ i+.C0.S #.1.CO { B.CO | HCO | R R
A7 0.0s B+, 1 B+ I+ B+.1+,CO | B+ 1+, CO.8+ | B+ I+ CO 8 B.LLCO ' B(O | (O R R
18 0.08 B, 1+ B+, b+ B4,i+ B-.I+,CO B.),CO B, (O I H.CO o (O R R
19 005 B+ | B+.1 B+, 1,CO | B+ I+.CO. 8 | B. 1+, 00,8 B ,CO €O ok R R
20 0.05 B+ | B, I+ B I+ B+. 1+ C0O,§8 | B+, 1+, CD h <o U T o R R
24 0.05 B~ B+, I 8+, 1 B+, I+, 00,5+ | B+ I+.C0O. S B GO B B K R
22 0.05 B+ B+.1 B, 1+ B+, 1+, CO, 8¢ 1 B+ 1, COS Bico @ Bo vy R ¢ R
- 23 0.05 B+, I B+, I+ B+, 1+, CO | B+, 1+, €O, 8¢ | B+ 14,00 8 BLCO (RO coo R R
M4 1 005 B+, 1+ B+ 1+ B+, 1+ B-.+.CO B.l.Co B.Co DB oo o R R
25 o001 B- - B+ B B B- C- : | R ‘ R | R:
26 0ol 0 B+ B B-,C 8,0 . | PR ! R R
27 ]| B- - B~ B c- - R R R ! " R
28 0.01 B- 8- 8- C- R 3 iR , R i R PR
‘29 | oo 0 I- R R K R PR | R g R
30 | o0 B B- "+ c- R R | R l R R | R
{
See legend a1 end of table,
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Tabke VIE. Continucd
- y oo oT e e P s
s § ) L Fifects durmg portenposury porkd _
| I | - - . Rl TR e oy N - —
i Rabbat =1' I Thay i 2 Days 3 Days b DAY 8 Days !T 1 Das~ % LR FYITSS G £ YTE N I T DR § P
U ne E Do )
P Temp 1 2 69 ]2 8l 79 82 ;
. RHAT) "N 10 7% 61 &0 : N
T mi ; 1 e
31, 0005 0 0 0 o o 0 o | o 0 T
320008 o o o o o 0 0o o 0 2
33 | 000s| o o 0 o ') o ' o I o0 s ')
34 0.005 o O O 0 O O o N ¥ o Q
35 0.005 ! K. R R R R & i & R E
36 0.005 O o o o O 0 (4] i 0o ;, o o ¥
Logend for sables VU 1o IX:
- Mikd blepharivis Q0 Modeiate coeneal opacity T Mid conpis inats
8 mm €Ot Severs currcal opacity ¢ Moderatr compue to vt
B Saaeb!qhmu S MiMd swelling Cv  Sewerr conges tv e
- mm . s Moderzte yorlling $~ Ml ory ihwens
I Moderate iritis S+ Severe el t Shoderstr covtheme
b Sewase litia Rk Recovery E+  Scewrre envtiema
oD ﬁmm 0 No effect S Shougiung

AR



Table Vlll Ocular Effects of Single Doses of WHITE in Rabbits (Treated Daily W:th Antibiotics)
at Moderate Temperatures and Humidities

Rahblt - Effects during postexposure periou
No Dose _
! Day 2 Days 5 Days 7 Days ; 14 Dins
—t -
mi ; '
1 0.2 B+, 1+,CO | B+, . CO B+,1,CO \ . R R
2 0.2 B+, I+, CO . By R#.CO B+.1.CO L B+.CO B.CO R
3 0.2 B+, 1¥,C0, 5 B+ 1+.C0O. S B+.1.CO B-.1.CO- (N} R
4 0.2 B+ 1+,C0,8 B+, 1+.CO,S B+.1+.CO |  (O- "R R
5 0.2 B+, I+.CO,§- Bt, I+ €O, S- B+.1.CO | B.CO R R
6 02 B+ 1+,(0, 5 8+ 1+.CO, S ~ B+,1.CO L B.CO R R
7 0.1 B.1.CO- B,1.CO- : B.1.CO B .CO e R
8 0. B+ 1+,CO-,8 B+, I+, CO-, 8- B+.1.CO i B+.CO R R
9 0.1 8.1.€0-. 5~ B.1,CO-,5- B+.CO I CO- 0 R
10 0.1 . B.1,CO, 58 B,1.CO,S- B+.CO ! R R R
11 0.1 B.1,CO- B, [.CO- B+ 1.CO oL By.CO co R
2 o1 8-.1-.CO- B-.1-.CO- C+ i R R R
13 005 B+.1,CO- B+.1,CO- B+ 1LCO- | R - TR R
4 0.05 B+, 1, CO- B+, 1. CO- "B+ 1,.CO ! B.C+.CO : R R
15 0.05 B.1.CO- B.I,CO- B.1.CO | B.CO R R .
16 0.05 B+,1.CO- . B+.1,CO- B.A.CO LoBcoe B.CO R
17 . 005 B+ 1. CO- B+, 1,.CO- B.1.CO I Bt R R
18 a.05 C i, 1, COx, S5 B+, 1,CO+, 8¢ B+.1+.CO 1 B+ 1t (O Be L0) R
. . i e e P .

NOTE: See table V11 for legend.



Table 1X. Ocular Eftects of Single Doses of WHITE in Rabbits (Treated Duly with Antibiotios) o

Righ Temperatuzes and Humdities

Effects during postexposure penod
! . e .._.
Rabbit Dose ! Day 2 Days 3 Days 4 Days 7 Days [ HWDavs
No. Temp (°F} 93 93 95 92 ul ! g2 '
RH (%) 93 98 99 vy YK | 4 _
m ‘i_
. f i
[ 0.05 B+ 1 B, Pus B 8 B B i
2 0.05 B B 8- R . Dead j
3 0.05 B B B- B- B- B- !
4 - 001 0 D 0 0 0 0 !
5 001 B- B- B- R R K i
6 0.01 B B B 3 R R :
7 001 B- B- B- R R R
8 0.005 0 0 o o 0 o
9 0.005 0 0 0 O 0 0O
10 0.005 O o 0 o 0 o) ‘
11 0.005 0 o o o 0 (1)
12 0.005 0 O 0 O 0 o
13 0.005 0 O 0 0 0 0

NOTE: Ses tsbie VI for legend.

ey
e



Fable X dmragastne (Stonrach Tube) Toxwirty of WHITE a Rabbi

l.‘t'-du_\ ohaervation pornnd |

— o ] B o e
5_ ] Bliss regression line
Duses Deaths I CTT LJS,
Deaths Duse Lo 4
. > 18 Confidence limits Slope
mitkg i miikg mi‘kg
6 b/t | 0.56 0i51 202
_ 4 6/6 i6 1.04 34910 2.0
i 3 5i6 30 1.30 07210 236
!. l 16 50 167 10210 271 4.9
1 0.5 0/e 84 266 14910 4.79
I 99 498 17310 1436
Table X1. intragastric (Stomach Tube) Toxicity of WHITE m R...s .
[48-hour abwrvation pesiod | o
:BIiss regression line ' _
Doses Deaihs. 1 g&og Si
Deaths Dose Cunfidence timits - Sope
il . mijky mifkg
8 5/6 1 1.04 03210 340
t 316 16 230 1.30t0 406
4 i 36 30 ) Jos- : 20510 453
3 i RYL) 1 50 4.17- S 38210 576 39
hR 5 TS " 188 P 404101413 e
\ R o6 - 1 o S| tb 74 o 4?8 to 5861 -
A : o 1 S D | T e
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Fable XEL. Tovieny of WHITE i Rats and Rabbits Following a Single
lnhalation Exposuse '

. Deaths '

1, based v total Ct, cale as ¢, cale as Expusure Day of
DUON s 24D aeids wWiHITE WHITE time Rats Rabbits death
R R ‘l'

Mg T | mg-minfcu m mgleum . min
11771580 RERN L] 1419 270 0/10 36 i, 1,9
LE5 a8 Wyl ] 1576 240 0/10 2/6 5.6
ST 147,542 1230 120 0/10 /6 11

Table XIi1. Bliss Regression Line for Inhalation Toxicity

 of WHITE in Rabbits
! E For;ululinn '. . ' -y
; dymg Ct 95% Confidence hm.m.
F )
i " mg-minfcu m
. 'l . s .
| N 8370 636 10 : -
: 16 43842 3406010 110138
30 78 ,659 33.563 t(_‘l 184’3“
50 150,982 7935810 287252
. R4 519947 8647310 3,126,350
D] 2.733_,560 ' 61916101 19,803,810
Stope  18S
- 2%
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1. SUPRL EMENTARY MOTES 12 SPONSORING MILITARY ACTIVITY
Riot Contrpl and Chamical Training Agents,
Chemistry and Madical Evaluation of HA
. | Training Agents. '
L LTS

. LTI Ad "
pwm is an herbicide used extensively as a defoliant and weed killer. The purpose of
this study was to assess the biological effects of this system in animals uvadar cem~
ditions of moderate and high tewperaturs end humidity, Tha tozicological studies per~
formsd indicate that a single, direet exposuvre to a spray of VEITE would wot be likely
to constitute a hazard to the #kin ner a systemic hazard by inhaletican. Comtsmination
of the eyes by droplets as large as 0.2 ul would not be expected to prodece permansmt
-demage. Tewporsry irritation and cornesl opacity could result from droplata 0.05 to
0.2 'ml. Rapeated exposures of the same skin srea could result in local cutansous:
damage that would be raversible whan exposures ware discontimved. Bssed on intra-
gastric snd oral toxicity studies in sevaral amisal species, 2 men would have to -
asvallov grams~-par-kilogtam quantities of WHITE for a single dose to be lethal,

14. KEYWORDS
Herbicide Inhalarion haszerd
WHITE Rat
TORDON 101 . : _ Sheep
Defoliant Cartle
2,4-D Oral toxicity or ingestion haszard Rabbit
Skin hazard Meagle
Eye hazard : Map

Repeated exposure : .
Modarate and high temperatures and lumidities
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