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A) Oral 1Dy (Rats, Mixed Sex)

. The undiluted compound was fed by stomsach tnbo to Sprague-Davley strainm albino
1 sale and female rats.

After the approximate Minimus Lethal Dose was doteninod, groups of sale and
female rats vere fod in increasing doses at increments of 0.1 fraotional log
intervals at four levels designed to blanket the toxicity range thereby
supplying data for calculatioa of the LDy which was done aceordu‘ to a
sodification of the method of B. J. do Boor.

1 _ Observaticns were made for toxic sysptoms and the viscers of the animals that
succumbed were examined macroscopically.

The data are showm ia Table I.

. -

B) Skia Absorptiem MLD (hbbltl_, Mixed Sex)

. The undiluted compound was applied im {mereasing ‘doses at incresents of 0s2
e fractional log intervals to the cloul; cu.ppod, utoet sicin of ln Zealand
]= "- . white male and female rabbitss - _ .

The treated areas vere covered vith plastic strips and the animels placed in
vooden stocks for periods wp to tweaty-four hours, after which tiame they were
assigned to individual cages.

Oboervations vere mde for toxic symptoms and the viscera of the anisals that
succunsbed were examined macroscopically.

The data are showa ia Table II.

4 EXHIBIT
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EXPERIMENTAL PEOCEDURE = (Continued)

€) Skis Irritatioa (Rabbits)

The undiluted compound was applied to the clipped, intact skin of albine
rabbits and removed after twenty-four hourse The applicatioa was covered
vitk plastic strips to retard evaporatioa and avoid contasinatios.

Cbservaticas were sade over a period eof several days for irritatics.

The data, scored according to the sethod of Draige, Woodard and Calvery
(Jouraal of Fhara. and Exp. Therapeutics, Volume 82, December, 1944) are
" showa ia Table 1II. )

D) Xye Irritation (Rabbite)

Oel Milliliter of undiluted sample was placed in the conjunctival sac ef the
right eye of each of three aldino rabbits and observatioas made over a period
of several days for iaflammation.

The eyes woere rinsed with wars isotoaic saline solutioca after twenty-four hourse

The data, scored ucoﬁh. to the msethod of Draise, ot al, are showa ia
Tabdle IV, N . AN

%) Vapor Inbalatioa (lll. Bats)

8ix mature msale rats vere placed in a metal chamber ¢f 35-1iters capacity aad
exposed for six hours to a concentrated atmosphere of vapors produced by passing
a stream of air through 150-milliliters of the compound contained i a
300-milliliter Erlenmeyer flaske Vapors from the flask passed into a one liter
bottle to remove droplets and then into the chamber,

Adr flow through the sample was six liters per minute as seasured by a calibrated
rotameter, This was sufficieat to vioclently agitate the liquide No supplemeatary
air vas introduced 1ml a8 tlo abeve supply was asple for the animals oxygea
requirenentse

The animals were observed for behavior and, since there vere no deaths, all were
held for ten days observation.

The data are showa ia Table V.

SUNMARY -

e8-293 o AR -
: A . ;

1) om m,. (Rats, Mixed Sex) : N

The Ozl IDyq for male and: teulo rats s yhcd at 4200 silligrass per kilogras
with lower ul upper limits of 3T40 te 4700 milligrams per kilograme

The compound was classed as slightly toxic by oral ingestioa ia -10 and fesale
rats.

D) Skin Absorption MLD (Rabbits, Mixed Sex)

- The Minisum Lethal Dose by Skim Absorption im male and female rabbits vas fowad
to be greater tham 501 milligrams per kilogras and less than 794 =illigrass per
kilogras.

The compound was classed as moderately toxic by sicis abserption ia male ud female

rabbits.
) GBRNDO2720
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SOURY = (Coatinued)

C) Skia Irritatios (Rabdits)

The compound was claseed as a lodorlto skia h-rtmt shen nppliod undiluted
to intaot rabdbbis akime

The Anmo saxisus score ves 43 out ot a pouu:l.o 8 in twenty-four hours.

R4

D) Eye Irrtattu (Rabbits) - : g ’ $
The compound was classed as a moderate eye ux-!.tnto
The average maxisus score vas 41.‘ out of a possible 110 ia tweaty-four hours.

B Yapor Iabalation (Male Bats)

A1l animals survived the six hour exposure as well ss the folloving tem day
observation periode

It was concluded that the uporl vere prlctiel.ny loa-to:dc under conditions
of the tut- : i 1

-

YOUNGER LARORATORIES
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THE ORAL ID,. OF 'NCS-295' FOR RATS

Sample r.a vam.uu

|

N

1= Femle
2= Peasale
3= Male
4= Male
5« Female

6= Pemale
, " T= Male
8- Male
- 9= Female
10= Female

T - 1l= Male
12- NMale
13 Temale
14~ Temale
15 Male

16= Male
17= Female

18~ Female =

19« Male
20~ Male

DISCUSSION =

'Aninllo.-!u

.

TABLE I

loicht Dose

Jate

S8, ¥/l
20 3160
228 3160
230 3160
as 3160
220 3160
230 . 3960
243 3980
233 3960
223 7380
220 3980
250 5010
240 5010
215 5010
230 5010
243 5010
240 6310
230 - 6310
. 24% 6310
250 6310
255 6310

Survived
Survived
Survived
Survived
Survived

Died
Survived .
Survived ] i
Died
Survived -

Died
Died
Died
Died
Died

Died
Died
Died
Died

The Orsl LDgg for male and female rats wes placed at 4200 milligrams per kilogram
vith lower u‘l upper limits of 3740 to 4700 silligrasa per kilograse

The compound was chuod as slightly toxie by oral ingestioa ia male and female

rats,

~

S~

'

Survival tise was ome to four daxo with most deaths occurriag ia tlru to four day®e
Toxie symptoms included severe diarrhes, increasing weakness, tresors, and collapsee

At autopsy there was rensal and liver hyperesia ae well as inflamsstion of the Mtf“
sucosa by macroscopic examinatioa.

GBRNO02722
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- TABLE I

. THE NINIMUM LETHAL DOSE QF *MCSe 29%¢
BY SKIN ABSORPTION IN RAEBIZS

Sample Applied Undiluted

Veight Chasge

Veight Dose S Days Later
Animal Nos - Sex  Kg., Mg /Lg: Ig: Fate

1 = Male 3.2 502 0.0 Survived

2 = Female 2.6 9 - 0e2 Died == § Days
5« Male " 302 1260 .. « 0o} Died == 7 Days

4 = Temale 2.9 2000 - © esses % Died == 4 Days

'S = Nale 3e4 ¢ 3160 =03 " Died == 5 Days -
6 = Female 2.8 5010 coeee Died == 4 Days

7 - Male 3.1 1940 e Died == 3 Days

DISCUSSION - .
The Minimum Lethal Dose by Skin Absorption im male and fesmale ftbbitc was found te
be greater than 501 milligrams per kilogram and less thaa 794 silligrass per kilogram.

The cospound was classed u'lodontoly toxiec by skin absorptioa ia male and femals
rabbits.

Survival time was three to seveas days.

Aside from reduced appetite and moderate lethargy there was little show of toxicity
until approximately tweaty-four hours preceding death. Iacreasing weakness, tresors,
and dyspnea appeared at this tims. .

Autopey findings uqludd ldver with youomp coloration and renal hyperemia.

Y .
. LN - ~

GBRNOO2923
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- TABLE I
SKIN IRRITATION DN RABBITS AFTER APPLICATION OF 'MCS-295'

Sample Applied Undiluted

: - Muaerical Evaluation At The End Of -
Animal Nusber 1 Hour 24 Hours 48 Hours ]2 Bours 120 Bours 168 Hours

b § B § 4 3 2 1 o
2 1 4 2 2 0 0
3 2 5 4 2 1l 0
Average L3 &3 30 2.0 06 0.0
:: B . ! 2 ' { 1
DISCUSSION - i o ) -

The compound was classed as a moderate sicia irritant shes applied undiluted to
intact rabdbit akise

The average maxisus score was 4.3 out of a possible 8 in twenty-four hours.

Barely perceptible to well=defined redness was present after one hour. Overnight
there was moderate redness and edema for an average score of 4eJ. There was no
blistering. Inflammetion gradually reduced following reamoval of the compound se
that within five days only a trace of erythess remained oa two animsls.

GBRNOD2724
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- TABLE IV
EYE IRRTTATION IN RABBITS AFTIR APPLICATION OF 'MCS= 295¢

Sasple (0.l Milliliter) Applied Undiluted
S ‘  Numerical Evaluatica At The End Of '
ra) Nusber 1 Howr 24 Hours 48 Hours ]2 Houre 120 Hours 168 Bours

1 35 47 aQ 30 19 é
2 20 36 29 19 ] o
3 J2 @ 33 22 12 )
Average , 51.6 Q.6 343 23.6 13.0. 2,0
DISCUSSION -

The compound was classed as a moderate eye irritant,
The average saximum score was 41.6 ocut of a possidle 110 ia tweaty-four hours.

Discoafort was moderate immediately following applicatiome

Mild redness and edema, moderats lacrimation, and wild dullness of the cormeal area
developed withim ome hours Congestiom increased someshat ia tweaty-four hours

at which time the average score was 4l.6. Discharge had ceased snd odema vas still
xild but iris details were not as clear compared to the ome hour reading. ¥Within
seven days tvo animals were free of inflammation. Slight redness of the conjunctivas
was still present oa the third animal.

GBRND02925

TOWOLDMONOQ002016



-

To: Nonsanto Cospany ° ' : ! -

St. Louis, Missouri
Younger hbontor&u Certificate of Analysis = Page 8 (6/13/64) = T-64=49

- TABLE V
3 _ - : INEALATION OF 'MCS e~ 295' VAPORS BY RATS

- ".ﬂ‘. T..p.ﬂm‘ Inside Chamber 90000000000 0000000000000000 _ 75. } 8
! A'.t!‘. Relative Humidity Inside Chamber secccvescesecccecsccee 49 %

; Asount Of Suplo o= To Start seccccessscccsssccee 15 ea

t_f Bocovered coccscceccsccoccees 149 o0

=4 Vaporized or left ia

= .p”ﬂtu ®000cc0s0s0000coce 1 oo (OO"’
x X

- . 59.151. Noe = Bex Tate Observations Durisg Exposure

- 1- Male . Survived  Normal breathiag rate ...

i 2= Male ~ Survived .

3 ¥o at the nose « -

: 3~ Nale Survived paviag at the aose o
— ; Male . Survived . No nasal discharge ...

Male Survived
& Male . Survived No discomfort .o
_— . ) No weakness.
3
~ DISCUSSION = ,
A1l iniuln survived the six hour exposure as well as the following tea day

= observation periods

' It wvas concluded that the vapors were practically non-toxie under conditions

of the teste
4 The snimals appeared usaffected by the vaporse They showed no discoafort during

exposures No inflammation of the ocular or aasal sucosao was detected when the
animsls were reaoved from the chambers

The team day observatioa period was uneveatful.

. . : .
L ; !

. . e .
~ . - N, - . S e [

GBRNOD2926
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Toxicelogisal m-iu-n- of: Fi-~15%9
Moasanto Sample Nusber 87
Monsante Projeet Mumber Yebd~77

STY COIDUCTRD FOR -
Momsaato Companry, 8s. Louis, Rissowri

EPERDOITAL PROCEORE -

s, M) Oral iDye (Mte, Mized fer) | .
Tae ustiluted compemnd ms fod by stemssh tube to Sprugee-Dasley struia albise
sals ex femnle TRtB.

‘s the epposninste iniamg lethal Dose mas deteruined, groupe sf sale and
) rats vers fod i3 insressiag doees At iasrenemts of 0.l frestiocmal lag
. tatervels a8 four levels doxigned 4o dlamket the fexicity reage theredy

. m:uwmu-.rmu,.m-oammu.

- of the aothed o€ B J. &0 Dowr.

Oboarvatisas vere ande for teuis aqyuptess end the visserw of the amimals that
sasoushed sere atamined secrescopieslly.

h_‘n-.m‘-hﬁh!c

. EIB esryties WD (Mebbite, Rized Sex)

' e watilated sonpound was spplied 12 iscressiag dases at iacrements of O.2
. frastiam) 1qg intarvals o the slosely clipped, intast siia of Nev Sealamd
mud}g'-’lwm :

The treated arens bore sovered vith plastis etrips sad the axisals plaeed ia
_qutudrt-rm.mcﬂdumaqm

vesden stocits )
sssigned o ml sages.

Choarvatisns wepe sadie Jor texis sysptoss sad the viseesh of the aximls that .
suseusbed vere ammgiagd Sasvesseyically. . :
The data, are shomt {s Jmdle II. .

EBRNDO2927
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EPEIONTAL PRICEVES - (Costimied)
C) Sxia Irritatica (Mebuits)

The uadiluted eampound wms anplied to the clipped, iataet axin of ilbismc
reabsits asd resoved after tee.ty-four hours. Ihe applicatias ves covered
with plastis etripe to retard esvaporatia. asd avoid coatagiaation.

Ohserveticas sere mede cver a period of severul days for irritatioss

The data, scored sccordiag to e wetdod of Draise, Soeiard and calvery
(Journal of Pharn. and ixp. Therspeutics, Volume 82, Jecember, 1344) are
showa ia Tadle 1I1I.

aye Irritation (Badhits)

Cel Miliiliter of undiluted sample sas placed is the coajunctival aac of the
rigat ove of each of three alcinc raboits and cbservatioas made over s perisd
of aeveral days for iaflamation.

Tie eyes were rinsed vith wure lsotamie saliae solutiocm after teeaty-four homwrs.
The data, scored secordiag to the sethed of Draise, ot al, are shomm ia

Table V. .
E Yascr lshalation (Male iata)
! S1X mature male mts were placed 1a s zetal chamber of 35 Liters capaeity
wd expoeed for 3ix howrs to & concemtrated atscephery of vapere preduced
by passing & streas Of aip tarough 150 ailliliters of the ammpeund contaimed
iz a 25%0-milliiiter tall fore gas sashing botile with fritted diss. Vapors
from the bottle passed 1280 8 eas liter bottle to remove drojlets and them iate
the chamber.
Alr flow through the muple was 7 liters per miammts as measured by & calidbrated
retaseter, lois saa suffigieat to violeatly agitate the liquid. Ne
seupplemeatary sir was iatrodased ipamsuch as the 2dove mupply wms waple for
the asimals oxygWR requirwmeats.
The animels sere cheerved for behavier sad, 2ince there eere as deaths, all
were jeld for tem days ehbeervatios.
’ The data are shown ia Table V.
3
SeLRY -
18-132

L) Orul LBy, (Bats, Mixed Sex)

The Orel LDyy for male and femmle ruts vas placed at 39500 milligrams per kilogres
with lower asd upper limits of 850 to lvy1<5 siliigrams per Kilegras.

{Be cempound was classed as preastically mom-toxic by orsl :agestioa in male
asd fewnle rets.

GBRNODZ2928
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e

X AN - (Gentimged)

’ 2 Sxis Absorptien KD (Madiits, Mixed Sex)

" The Rinisut lLethal Oose Wy Sxia Abecrptica 12 @sle and femmle rebbits was found
A %0 bo greatsr thas 1500 milligreas per kilogres aad lees thas 2510 wiiligrese
"_'.. - per kilegres.

i o covpount wms claseed an miidly torie by skia abeerptics ia male and femmle
sobbd te.

) C) Mxia Irritation (Mabtite) _

ﬁ! he scapound ws claseet as & sederate skia irritant vhes applisd andiluted to
bty istast rebbit skin. :

£

Y The average mMIisem score was &) out of a poasible § iz twenty-four hewrs.
ki 27 D) Nye lrrisatics (Rebbits)

" The sompound vas slassed as & sederate eye irritaat.

'_."; T™he sverage mxisam score vas 27.5 cut of a possidle 110 ia cme hour,

%

3 K) Yeper Iadalstion (Male Mess)

X All aximals survived the siz hour sxpesure as well as tae followiag tem day
=, . cbserwatian period. '

‘ It was eomsiuded that Whe vepors were prastieslly moe~toxis wnder coaditioms
ox.. of the test.

Mt i
.v f‘: “ 1
)4 — i
<3 KANGER LADORATORIES
X ) \ ;

\ _%'—_—\‘_j/%]-> .. Sl ':}l —_— ‘J‘

*e N: TEB N mln ;
& !
0
S
_-; ¥ . ﬂ"e matr rirl in this rerort 2 82 be ue-d in dev i ~—emt +f

X T FR . it —‘r.' .- ,. . A .l ‘. ’ ! ' ,: !

'-w 1 ey { N

" ° e b lgree 4,

e r T . ' . '

. L HEC ol SO ) e e oot : '.'

- mact i ot Lous tor g o ’

.f ’ ' - M--‘-;v U L uie . 8.
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!ulc-r laderuteriss Certifieats of l-l)dc - Page & (1/20/64) = 16477

TABLE I
THE QBAL LD 4g OF ‘PR 153’ FOR MTS

3ample Fed Uadiluted

veight

Dese
Noe_=_dex g8 ng. [ Kgs

1- Female 10 0, 310
I- Female %) 8, 510
= Male 25 6,510
Rele 20 6, 310
Femnle A0 6,510

Female 209 7,940
Male 435 19940
Rale 240 Te 940
Female - 220 1,940
Pemale ns 7,930

L Male 245 10,000
12- Male e 10, A0
13 Female a2 10,000
14 Fesale as 10,000
13 Nale 230 10,00

16~ Wmle 260 12, 6Q0
17= Female as - 12,600
18 Temle [ - 12,000
15 Male 2% 12,600
20~ Male 230 12, Goo

OLSCUSSIUN -

The Ursl LDyq for sale aad f-male rets was jlaced at 3,700 milligress ;er
kilagreaa with lower aad upper limits of 7, 130 t2 10, 1‘3 wll.igress per kilograsme

The compenad was classed 20 prastically aan-.axu by oral ingestioa ia male and
fomnle rets.

Survival tise was seversl heurs to four days with moat deaths oceurrisg ik two
to three days.

Texie ayeptons inelnded ssvere diarrhe:, ucrcuxq sesakness, oollapes, rad coma
of four to wight beure duratios.

At autopey there was inflagmatios of the geetrie sacoss asd reoal aypsremia.

GBRNOD2930
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3te LOuWiSs, Rissourt
Tounger iasorstaries Certificate af Anml sis - rage ;i (s../%4, -

rABLE II

THE WIN UM THAL JCS& .F 'FH- 15 ¢
BY 3KIN ABSORPTION IN MMBHITS

Sample Applied Usdiluted

Asimal ko o 3ex

1L - Female
2 - Male
3 « Femmle
4 = Male
S « Famale
6 - Nale

DISCUSSIN -

Seight

"y O
<ol
oY
e
217
Jed
el

JOs e

% [ Kge
631
1046
1580
2910

<510
520

deight Chunge
S Deye later

»
cevnconBevacsa

¢ Jel
* Qe
0.0

LT T

Jied -~ Overnight

Ihe Miaimmm Lethal Jose by Sxia Absorption 12 male and female rabboits was ‘ouad
to be greate- thas 1790 milligress per cilagres and iess tham ()10 milligrems  er

ki logrus.

Ihe campound s elassed as mildly toxie by skin absorption is male and fosale

rabdl te.

Survival time was sevearasl heurs to taree days.
loxic sysptoms {acluded ll.rm weakmess, tresore, smlivation, aBd COlliapas.
At autopsy thers sas pulmonary hyperesia and liver discoloratiom.

GBRNOO2931
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St. Lemis, Nigseuri
Tounger Laborateries Certifieste of imslysis - Puge 6 (1/20/64) = I=0é=77

TARLES 11I
SKIN IREITATION IR MABBIPS AFTRR APPLIZATION OF 'BR- 199*

Sample Applied Undiluted

Nseriesl Lveluatios At The Mad 0Of
Agimel Nusher 1 3our 24 Bourg 48 Sours ]2 3eurs 120 Hours

1 2 1l
b 3 2 P
2 2 1

l-j 4 10’

J1SCUSSIVN -

Tae compound was ciassed 20 & ®OQerate axin irritact shes applied undiluted to
iatact rabdit skin.

The average maxisus score ms (o) out of & possible 3 in twenty=four hours.

fter eme Bour theare was sell-defined redaess sith cge instanse of very elight edems.
Is tematy-four Bours scderate rednese and eiight swelling iocreesed the initisl
average ssore of 2.5 te 4.3 lafismmation greduaily redueed followiag remcvsi of
the applicaties. Barely pereeptible to elight erythema presest after five daye
disappeared vithin eeven days.

GBRNOD2932
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Te! Noassate Compexy .
8te Leuis, Miasouri :
YTounger [aberateries Certificate 2¢ Analysis « Page 7 (7/20/84) ~ Y=04-17

TA3LE IV

SYIE (REITATION IN RABBITS AFT-R AFFLICATION oF 'FB« 156

Sample (Os1 Milliifter) Applied Undiluted

Numericel cvaluation At [he End Of
Apgmal Nustep ldour <4 dours 42 Wours ]2 Hours 1.0 dours 166 _Hours

e ecan 4111 ——— ececawees Sesmeses

L 23 18 2 é 0
2 b)Y 21 i 12 4 ]
3 <3 21 i b 4 Q
Average 273 2000 1de 3 3.0 2.0 0.0
DISCUSSI.N -

Thae compound sas clussed as a moderate eye irritaat.
The average mximus score wms 27.) out of a possidle 110 in ome hour.

Dissomfort was soderate imsedistely followiag sppliesticm.

8light svelliag and lasrimatiom, scderate redness of the cosjunctivae, and m.d
iris congestion were soted in :me hour. Discharge cessed overaight aad iris
clarity isproveds A alight degree of redness that remained ca two an.sals efter
five days disappeared sithin sevem days.

GBRNOO2933
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.- 3t locis, Missouwri
Tomger ladoratories Cortificate of Aamlysis - Fage 8 (7/20/68) - Y=v4-17

TasLy ¥

MUV ATIM JF 'Fid= L5 ¢ VAmES 37 mAlS

Average Temversture 13u3de Cha®tar se..iiiiiievecscansrcnrasses  BY F,

Average Belative Jumidity .33i:e ZEIMDPP seecnccatesinirninsece 3 ¥

ABGUET Of S8BPle == [0 JLAPL cetvteciiitiviacossnsans 1A GO
HR20VWOPr2d ssrccocsancnrssencacass 14 €0

daporized < Lelft la Kquipeens .. Ce (W,
Anise: Moo dax  _ Tets ___ _____Rservations uriag ixposmre |
1- Male 3urvived No aasal iischarge ...
«* Male survived \
L Maia Survived o blasiag ...
4 NMalo surv.vad Neraal Sreathiag ...
S= Baie Survived )
> Male Survived 3ome activity ...
slizat iiscoefort after four ' .« re.
SISCUARICN-—~

All asimals survived tne six Aour expoeure as well as the followirg tem day
obesrwmtion periode

It vas comsluded tast the vapors vere practica.iy scs~texic under :.aii:i cs :f
tae teste

The vapors had little ~»r 80 effect upot *he An:mals 1250f8F &8 ..7ward «iiedariices
revealed. Oculasr aad 0asa. Moosae vere a.t :nflamsed wnen the inlam.s azfe
resoved from the caamber sad respiratios ems aurmal.

Activity aad appetite returned juick.y.
The ten day cbesrvation period sas uneventf 1.

GBRNOD2934
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133 CLIFY CAVE ROAD

-YouNGER LABORATORIES o o zoAD

M .o PMM . tquaéfaﬁ PEONE: rn.:u 62840

Certificate of Aualysis

August 1llth, 19€4

SUBJECT - 4/4 |
Toxicological Iavestigatica Of: FPydraul 280 ‘\ X
Mozsanto Sample Number 102 \'

Monsanto Project Number Ye64-91

STUDY CONDUCTED FOR2 -

Monsanto Company, St. Louis, Misscuri

EXFaRIMENTAL FROUCiURL =

A) Oral LDgq (Rats, Mixed S
ube to Sprague~Jaaley strain

Ccse was determined, groups of male
fas doses at ipcrements of C.l fractional
desigzned to blarcket the toxicity rangze thereby
tion of the LDy wiich was done according to a

of E. J. de Beer.

Observations were made for toxic symptoms and the viscera of the animals
tkat succumbed were examined macroscopically.

"The data are shoma in Table I.

B) Skin Absorption MLD (Rabbits, Mixed Sex)

The undiluted compound wms applied in increasing doses at increments of Ce2
fracticnal log intervals to the closely clipped, intact skin of New Jealand
vhite male and female rabbits.

The treated areas were covered with plastic stripe ani the sznimals placel in
wooden stocks for periods up to twenty-four hours, after which tize t.hcy
were assigned to individual cages.

Cbservations vere made for toxic symptcas and toe viscera of the uiula that
siccumbed vere exaxined mnmp:l.ean;

The data are shown ia Table II. ‘ - -4 EXHIBIT

K-57

This eeafidential repert is not to be used in sny form of advertising without writtan permission
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Tot Monsanto Company

St. Louis, Missouri

Younger Laboratories Certificate of Analysis - Page 2 (8/11/64) = Y=-64-91

EXPERIMENTAL PROCIDURE « (Coatinued)

C) 8kin Irritation (Rabdbits)

D)

The undiluted compound was applied to the clipped, intact skin of aldino
rebbits and removed after twenty-four hours. The application was covered
with plastic strips to retard evaporation and avoid contamination.

Observations were made over a period of several days for irritationm.

The data, scored according to the method of Dreise, Woodard and Calvery
(Journpal of Fhars. and Exp. Therapeutics, Volume 82, December, 1944) are
ahown in Table III.

Eye Irritation (Rabdits)

0.1 Milliliter of undiluted sample was placed in the coajunctival sac of the
right eye of each of three albinc rubbits and observations cads over a period
of several days for inflammation.

The eyes were rinsed with warm isotonic saline solution after twenty-four hours.

The data, scored according to the method of Orsize, et al, are shown iz
Table 1IV.

8) Vapor Inhalation - 35C° F. (Male Eats) o
3ix mature male rats were placed in a wetal chamber of 35 liters caiacity and
exposed for six hours to a concentrated atmosptere of vapors produced by
passing a streas of air throughk 150-zilliliters of the compound contained :in
a 300~millilicver &rlenseyer flask placed in a sand bath on a hot plate =nd the
contents maintained at a temperature of 350° F.
Vapors from the flaak passed into a train of two cne~liter bottles to remove
droplets and then iato the chamber.
Alr flow through the sacrle was five liters per minute as measured by a
calibrated rotameter. This was sufficient to violently agitate the lizuid.
No supplementary air was introduced izasmuch as the above supply was azmgle
for the animals oxygen requirements.
The animals were observed for behavior and, since there were no deaths, all
were held for tez days obserwvationm.
The data are shown ia Table V.

SUMMARY »

Pydraul 260

A) Oral LD,o (Eats, Mixed Sex)

The Oral LDgq for male and fezale rats was placed at 11,750 milligrams per
kilograa with lower and upper limits of 9,570 to 14,390 ailligrams per kilogram.

The compound was classed ss practically moa-toxic by oral ingestion ia male
and fesale rats.

GBRNOD2736
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.‘bt Monsanto Cowpeny §
Ste Louis, Missouri
Younger Laboratories Certificate of Analysis - Page 3 (8/11/64) - Yeb4e91

SUMMARY = (Contimied)

B) Skin ibsorption MLD (Aabbits, Mixed Sex)

The Minimum Lethal Dose by 3kin ibsorpticn in male and fesale rebLits was found
to be greater thas 1260 milligrams per kilogram and less than 200C milligrans
per kilograz.

The compound was classed as mildly toxic by skin absorytiocn in male and female
rabbits.

C) Skin Irritation (Rabbits)
The compound was classed as & moderate skin irritant.
The average maximus score was J.J) out of a possible 8 in twerty-four hours.

D) Eye Irritation (Rabbits)
The compound was classed as a mcderate eye irritant.
The average maximua score was 31.3 ocut of a possible 110 in twenty=four hours.

L) Vapor Inhalatiom ~ 350° F. (Male Zats)
All animals survived the six hour exposure as well as the following ten day
observation period.
It wvas concluded that the vapors were nildly toxic under ccnditions of the
test.

YCUNGER i S0RTCId

‘_j,\— &l Tyt ‘ié‘a .__;}'..» _;

BY: JFi0 M. Y

2‘::‘;'””' in this repert s 0 Faue.iq develo-ment of
et ead miuy Le given 2 i

b - YR salos
butxhsxw "“'ho. c responaille : contacts,
souree of'. o
fa el ;
me;, .

hl'xew'd.a; )
HIE 19 Wi Lirdiaas Jeprrie
-utanbt.Louu for zepiy, e
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To: Monsarmto Company

St. Louis, Missouri

Tounger laborutories Certificate of Anl:tu = Page 4 (8/11/64) = Y-64=71

Sample Ted Undiluted

TABLGE

I

THE ORAL LDgq OF 'Pydraul 280°' FOR RATS

Veight

Animal No. -~ Sex dm.
1= Female 220
2= Female 230
3= Male 245
4~ Male 235
5 Female 225
6= Female 230
T= Male 250
8= Male 245
9= Female 215
10= Female 235
1l- Male 250
12= Male 260
13 Female 225
14~ Fezale 210
15~ Male 24¢
16= Male 235
17= Fecule 22¢
18~ Female 25
19= Male 24
20~ Male . 250

DISCUSSICN =

Dowme

Mg: /Kg:

1,940
74945
7,940
74940
7,94C

10, 000
10, 00C
1G, UG
10, 000
10, 000

12,600
12,60
12,600
12,600
22,60,

15,80
15,8cC
15,600
15,80C
15,800

The Oral ilgq for male and female rats was placed at 11,750 milligrema per kilegras
wvith lower and upper limits of 9,570 to 14,330 milligrams per kilogram.

The compound was classed as practically noa=toxis by oral ingestion in male and

female rats.

Survival time was several hours to six days with zoat deaths occurrins in taree

to four days.

Toxic sysptous included loss of appetite, severe diarrhea, increasing vuknou.

and collapas.

At autopsy there mas rensl and liver hyperenia as wmell as inflammaticn of the

gastric mueosa.

BGBRNOO2938
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Tos Nonsanto Compan) }
St. lLouis, Missouri
Younger Ladorantoriss Certificate of Amalysis - Page 5 (8/11/64) - Y-64-91

TABLE II

THE MINIMUM LETHAL DOSE OF 'Pydraul 280°
BY SKIN ABSORPTIUN IN RABBITS

Sample Applied Undiluted

Weight Change
Neight Dose S Days Later
Anisal No., - Sex Kg._ Mg. / Kgo Kgs Tate
1l = Male 2.7 1,260 - 0.1 Survived
2 = Female 2.3 2,000 - 0.2 Died == 8 Days
3 = Male 340 3,160 - 0.4 Died =~ 7 Days
4 = Female 2¢4 5,010 = 03 Died == 8 Days
5 « Male . 2.6 7,940 - 0u4 Died — 5 Days
6 = Female 2.8 12,600 - 0.5 Died =~ 7 Days
DISCUSSICON =

The Minimum Lethal Dose by Skin Absorption ia male lnld female raddbits was found to
be greater than 1260 milligrams per kilogram and less than 20CC milligrams per
kilogranm.

The compound was classed as mildly toxic by skin sbsorptiocan in male and female
rabbits.

Survival time was five to eight days.

Toxic symptoms included reduced appetite, veskness in two to three days, and
muscular impairment particularly anoticeable in the neck muscles causing the head
to droop. ) : :

At autopsy there was liver dhco‘l.ontién and pulmonary hypersaia -cn-ccpiedly-

GBRND0Q2939
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To: Moasanto Company ¥
St. Louis, Missouri
Younger Laboratories Certificate of Analysis = Page 6 (6/11/64) ~ Y=64-31

TABLZ I1I
SKIN IRRITATION IN RABBITS AFIER APFLICATICUN OF 'Fydraul 280!
Sample Applied Undiluted

Mumerical Evaluation At The End Of
Animal Number 1 Hour 24 Hours 48 Hours ]2 Hours 120 Bours 163 Hours

1 1 3 2 ] v

2 1 3 3 2 1 4

3 2 4 3 2 1 c
Average 1.3 3.3 2.6 2.0 Oe6 0.0

DISCISSION =

The compound was ciassed as a amoderate skin irritant.
The average maxiaum score was 3.3 out of a possible 8 in tweaty=four hours.

After one hour there was barely percertible to welle=defined redness with no adexa.
dell=defined to moderate erythema witn very slight edema in tweaty-four hours
produced an average score of 3.3. Following rezoval of the compound the averagze

score reduced to Oe6 in five days at which time barely percevtible erythema was
still rrecent on two animals.

A aaRNﬂozq“o_
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To: Monssnto Compaxn, . - -
St. Louis, Misscuri
Younger laboratories Certificate of Analysis - Page 7 (8/11/64) - 1-64-91

TABLE IV
EYE IRRITATION IN RAEBITS AFTER APPLICATION OF 'Pydraul 280

Sample (0.1 Milliliter) Applied Undiluted

Numerical Lvaluation At The End Of
Apimal Nusber 1 Bour 24 Hours 48 Hours ]2 Hours 120 Hours 168 Hours

1 35 29 2 15 9 4
2 33 25 18 11 4 2
3 26 19 12 8 4 0
Average 31.3 24.3 17.0 1.3 5.6 2.0
DISCUSSION -

The compound was classed as a moderste eye irritant.
The average maximum score was 31.3 out of a possible 110 in tweaty-four bours.

Conaiderable discomfort developed following administration.

Slight edema and discharge, moderats erythema of the palpebral coajunctivae, and
mild iris congeetion and coraeal dullness were noted withiz an hour. Edema and
discharge disappeared overnight. Improvemeat contimued following irrigatioa
leading to an average score of 2.0 in eeven days. '

GBRNDO2941
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To: Monsanto Cowpan) | 4
8t. lLouis, Misscuri
Younger laboratories Certificate of Analysis = Page 8 (8/11/64) - T=64=91

TABLE V

INHALATION OF 'Pydraul 280° VAFOLS BY RATS

(350° F.)
".ﬂ‘. T“p.nm' Ingide Chamber ®esesecercsrecssrccene 1? ¥
Average Relative Humidity Inside Chamber ceceecesccccase 53 «

‘.’mt (¢} 4 s“pl...TO StArt ccevecscctescscccsccssonvone 150-0 ce
!”‘md e0scs00c000000s0000000000s 1}200 ee
Vaporized or left in apparatus sceee 745 cc (5%)

Condensate in let liter dottle sceee 1065 ce
Condensate in 2nd liter bottle «..o. 0.0 ec

Apizal No. - Sex Iate Observations During :xposure __ ..
i - ::110 gmiv:: Moderate discomfort in thirty minutes ..
3 : )hl: Survi:od Occasional irregular breathing ..’
4 = Male Survived Mcderate nasal discharge ...
2 : ::i: ;:;::;:: Some weaknese but no danger of
collapse.

SI3CUSSION -
All animzls survived the six hour expoeure as well as the following tea day
observation period. ) :

It was concluded that the vapors were amildly toxic under conditions of the
test.

A temperature of 350° F. was reached in approximately tweaty micutes. The
blue color changed to pale green and gradually turmed to light brown in
four hours. A soderate degree of haze was preseat in the chamber
throughout the test. Discomfort increased with time. Moderately severe
inflammation of nasal and ocular mucosae was noted wvhea the animals were
resoved. All had a mild degree of bronchial rales. There was no gasping
but breathing was someshat difficult.

Inflammtion reduced in twenty=four hours and within three to four days
breathing was nearly normal. The animals appeared in good condition at the
end of the ten day observatiocn period.

GBRNOOZ2742
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123 CLIFF CAVE ROAD
SAINT LOUIS, MO, 63129
®
PHONE: TILDEN 6-25340

.

3 SIBJECE = Pyreaut 3ia
' Poxicological Investigation Of: MCS 312
Monsanto Sample Number 146

Monsanto Projest Nusber Y-64~133

STUDY CONDUCTED FOR =
Noasanto Coapany, St. bonil. Missouri

EXPERINENTAL PROCIDURE = ~

The undiluted ccapound sas fed by stomach tube to Sprague=Dawley strain zlbiae
sale and female rats.

After the approximate Minizum Lethal Dose wvas determined, groups of sale and
female rats were fed in increasing doses at increments of 0.l fractional log
intervals at four levels designed to blanket the toxicity range therebdy
) supplying data for calculation of the LD,o which was done according to &
sodification of the method of Ee¢ Jo de Suro

Observations were made for toxic symptoms and the viscers of the animals that
succunbed were examined macroscopicallye

The aatn are shovs in Table Ie

B) Skia Absorptioa MLD (hbbitl. Mixed Sex)

The undiluted compound was applhd ia iacreasing doses at ucr-ents of Oed
fracticaal log intervals to the closely elippod. intact skin of New Zealand
white sale and female rabbits.

The treated areas were covered with plastie ltr.lpc and the animals placed im
vooden stocks for periocds up to twenty-four hours, after which tizmé they were
assigned to individual cagese

Observations were made for toxic symptoms and the viscera of the animals that
succusbed were examined macroscopicallye

The data are shown ia Table II.

GBRNOOZ2743
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To: Monsanto Company
Ste Louis, Missouri
Younger Laboratories Certificate of Analysis = Page 2 (11/12/64) = Y=64=133

EXPERIMENTAL PROCEDURE = (Continued)

C) 8kia Irritatica (Rabbits)

- The undiluted compound was applied to the clipped, intact skin ef albino
rabbits and resoved after twenty-four hourse The application was covered
with plastioc strips to retard evaporatioa and aveid contexinatione.

Observations were made over a period of several days for irritation.

The data, scored ascording to the method of Draizs; Woodard and Calvery
(Journal ef Pharm. and Exp. ‘!‘houpoutiu, Volume 85 Deceaber, 13944) are
showa in Table IIIe

D) Eye Irritation (Babbits)

- Oed Milliliter of undiluted sample was placed in the conjunctival sac of the
Tight eye of each of three aldino rabbits and observations mmde over a
period of several days for inflammations

The eyes were rinsed with warm isotonic salise solutiea after tweaty-four hours.

The dats, scored aecord:l.n‘ to the nthod of Dniu, st ll, m cuu ia
Table IVe .

E) Vapor Inhalation (Male Rats)

Four 150-gram male rats were placed ia a glass desiccator, 250 mm in diameter,
end exposed for six hours to a concentrated atmosphere of vapors produced by
passing a stream of air through 100 milliliters of the compound contained in a
250-milliliter Erlenmeyer flask. Vapors from the flask passed into 8 cne-liter
bottle to remove droplets and them inte the chambere

Alr flow through the sample was five liters per mirute as measured by a
calibrated rotametere This was sufficient to violently agitate the liquid,
No supplementary air was introdueed inasmuch as the above supply was ample for
the anisals oxygen requirementse

The animals were obaerved for behavior and, since there were no deaths, all
were held for tea days obaservatioa.

The data are showm ism Tadble V.

SUMMARY = _ [
ucs 322 . f ; i .
‘) Oral m,. (’t.’ m.‘ s" - - .

The Orel LDyq for male and female ruts was placed at 6500 milligrass per lr.uogm
with lover asd upper limits of 5460 te 7735 milligrams per kilograme

The compound was classed as pncunny aco=toxic by oral ingestioa ia male
and feasle ratse

B) Skia Absorption MLD (Rabbits, Mixed Sex)

The Minimum Lethal Dose by Skim Absorption im male and female rabbits was found to
be greater tham 2000 milligrams per kilogram and less thaa 3160 silligracs per
kilograme

The compound was ¢lassed as slightly toxic by skia absorption in sale and female.
rabbita.

GBRNODZ7uY
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To: Monsanto Company
© 8te Louis, Missouri
Younger laboratories Certificate of Analysis - Page 3 (11/12/64) = Y=64=133

SUMMARY » (Continmed)

C) Skia Irritatioa (Rabbits)

The compound was slassed as a slight ekin irritaat whes applied undiluted to
intact reabbit skime

The average saxisus score was l¢3 cut of a possidle 8 in twenty=four hours.

D) Eye Irritation (Babbits) ,
The ccapound was classed as a slight oyo' irritant. )
The average maximum score was 13+0 out of a possidle 110 im twenty=four hours.

E) Vapor Inhalatioa (Male Rats)
Al apisale survived the six hour exposure as well as the following tem day
obaervation periode

It was concluded that tho vapors were pnettcnlly non-eo:i.c undu- conditions
of the test.
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To: Momsaato Compeny
8t. Louisy Missouri
Tounger Laboratories Certificate of Analysis = Page 4 (11/12/64) =~ Y-64-133

TABLE I
THE ORAL m,. OF 'MCS 312' FOR RATS

Sample Fed Undiluted

. Veight Dose g
t ipisal Noe = Sex  _gm..  Mge/Ifs Pte

1- Feasle 195 5,010 Survived

2= Female 210 5,010 Died

3= Male 230 5,010 Survived

& Mals 225 5,010 Survived

5=~ Femmle 229 . 95y010 Survived

6= Female 210 6,310 Died

7= Male - 240 6,310 . Survived

8= Made . 20 60310 . Survived

9= Feanle 20 64310 Died

10- Female a 6,320 Survived
1lle Male 5 Ty 940 Survived
12+ Nale 230 79940 - - Died -- -
13= Female 215 74940 Died

14= Female 225 1,940 Died

15= Male 245 74940 Survived

16= male 230 10,000 Dled
17= Female 210 10,000 Died

18« Female - 225 10,000 . Died .
19« Male 240 . 10,000 Died ;
20- Male 250 10,000 - pled

DISCUSSIOR =
The Oral LDyq for sale and femsle rats was placed at 6500 uilligrams per kilogrea
with lower and wpper lizits of 5460 to 7735 milligrass per kilograme

The compound was slassed as practically non-texie by oral ingestion in male and
feaale rats. i ~ .

\’\ 4 { % ' \
Snrvinl. time was one to four dqo with most dnﬂu oscurring in two dayse )
Toxie sysptoss imcluded severe diarrhes, tremors, dyspnes, and collapses

At autopsy there waa inflammationm of the gastric mucosa and resal hypersaia
sacroscopically.

SBRNQO2746
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_ To: Momsanto Company

_

'y

St. louis, Missouri
Younger laboratories Cortificats of Analysis = Page 5 (11/12/64) = Y-64-133

TABLE I

* THE NININUM LETHAL DOSE OF ‘MG 8 312'
BY SKIN ABSORPTION IN RARBITS

” - -

. Sample Applied Dadiluted {\ e : ‘i
s B T “Ioight Chm' o
Weight Dose . S Days later
Animal Noe = Sex Kge Mge / Kge - Kge Fate
1 - Male 2.7 794 + 0ed Survived
2 = Temale 3. 1260 A = 0ol © Survived
3 - gale 2.8 . 007 - -0 * ,  Survived
4 Female 2,7 3160 T = 0.4 Died — 6 Days
5 = Nale 2.6 5010 - 04 Died == 6 Days
6 « Female 2.8 ‘ 7940 ‘ B Died = 4 Days
DISCUSSIM = -~ - - —

The Minimum Lethal Dose by Skia Absorptios in male and femsls rabbits was found
to be greater than 2000 d.lnpm per kilogras and less than 3160 nilligrau
por kiligreme :

The compound was classed as slightly to:l.e by skin absorptioa in sale and {fmsals
rabbitae

Survival time was four. to six dayse

Toxio syaptoms imcluded gradual less of appetite, increasing veaknsss, and tremsors.
Violent convulsions and squealing were moted approximmtely tunty-tour hours before
doaths

At autopay there were hnorrhgio areas in the lungs as wsll as liver dluolaution
and rensl congut:lon ncnocopiaux g « 4 :

~

.- . ® - P
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ﬁn' Nonsanto Company
Ste Louis, Missouri
Younger lLaboratories Certificate of Analysis = Page 6 (11/12/64) - 1-64-133

TABLE III

SKIN IRRITATION IN RABBITS AFTER APPLICATION OF 'MCS 312!

Saaple Applied Undiluted

Numerical Evaluation At The End 0f
Anisal Nusber ! 1 Howr 24 Hours 48 Hours 72 Hours 120 Hours
1 0 1 1 0 °
2 o 2 1 1 o

3 [ 1 0 o o

Average 040 1.3 0eb 03 040

DISCUSSION =

l.ﬁn—‘}“. id. . i
N\
-
” \‘

The compound was classed as a elight ekia irritaat whem applied undiluted te
intact rabbdit skia. )

The average maximum ecors was 1.3 out of a possible 8 ia twenty-four hourse

¥o skin changes were noted in one hours Overnight there was barsly perceptible
redness oz two animals and well-defined redness on the third animal for am
.average score of le3e No edema developeds Within seventy-two hours two animals
vere free of coler and all received a score of zere in five dayse

~ daa Il i

-k
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29: Moassnto Company )
8t. Louis, Missowri
Younger Laberatories Certificate of Analysis - Page 8 (11/12/64) - r=64~133

TABLE V
s . INHALATION OF ‘NCS 512' VAPORS BY BATS
Average Temperature Inside Chambder ceecccecscsccsccccsoe 70 ».
Anngo Relative xud.dity Iuido cu-bu- seesscrsercance 62 %

Amount 0f 8-’1. we 0 Start cecccceccces m.ﬂ O. o
Recovered ccceccccecs 995 eo
Yaporized seccecscses 0eJ 00 (0e3%)

Animsl Ne.= Sex Mate Obgervations During Exposure

1l=Male Survived ¥o nasal discharge .
; 2~ m._‘ ’ - Slfﬂ:"‘ No dyspnsa «.e
3 = Kale . Survived Mi1d lethargy eee A
4 - Male . Survived Ko weakness or discomfort ...

Animals appear umaffested. .

DISCUSSION =
All anizals survived the six hcu- exposure 88 wall as the touo-h; ten day
observation periode

It vas oconcluded that tho ‘vapors were ;nctiuuy ua-toxie under conditions eof
the teste

As mentioned in the table, the animals sppeared to be unaffected by the six hour
exposures Discomfor$ was at a miaimus and the only changs iz bebavior waa mild
lethargy after approximately oae houre

The tea day obumua period wvas ucnnttuo

- - -
- . . - g
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OUNGER LABORATORIES Snree Lovio, o e
Bischemists. . . . Pharmacslogists . . . Analysts paone: Tieomn coanen

Cortificale of Analyis

January 10th, 1966
SUBJEGT = PYORA4L 3¢ :
Toxicolegical Investigatiomn Of: MCS8 395

Monsanto Sample Number 244
Monsanto Project Number !§65-215

STUDY CONDUCTED FOR ~

Monsante Company, St. Louls, Missouri

EXPERIMENTAL PROCEDUEE =

4) Oral 1Dy, (Rats, Mixed Sex)

The undiluted compound was fed by stomach tube to sPra‘u-Dtilq strain albino
zale and female ratse

After the approximate Minimus Lethal Dose was doteniaod, groups of male and
female rats were fed in increasing doses at increments ef 0.1 fractional log
intervals at four levels designed to blanket the toxicity range thereby
supplying data for calculation ef the LDgq which mms done according to a
modification of the method of Ee Je de Beere

Observations were made for toxic sysptoms and the viseora of the animals that
succumbed wers examined macroscopicallye .

The data are shown ia le].o I.

B) Oral MID (Rabbits, Mixed s.x)

The undiluted compourd was fed im incressing doses at increments of 0.2 .
fractional leg intervals by stomach tube to New Zuhnd white male and female -
rabbits.

Observations were lldo for toxic smtou and tho viscon of the u:iuh thnt
succunbed were examined ucroscopicauyo :

The data are showa ia Table II. 3 EXHIBIT

GBRNOO2951

Thia conbidential report ié wot to be woed ia any form of advertising without written permissien

- = —— - _

TOWOLDMONO0002041



To: Moasanto Cocgany

Ste Louis, Missourl

Younger Laboratories Certificate of Analysis - Page 2 (1/11/66) - Y-65=213

EXPERIMENTAL PROCEDURE = (Continued)

C) Sxin Absorrtioam MLD (Rabbits, Mixed Sex)

D)

"E)

F)

The undiluted compound was applied in increasing doses at increments of 0.2
fractional log intervals to the closely clippod, intact skin of New Zealand
viite male and female rabbitse.

The treated areas were covered with plastic strips and the animals placed in
wooden stocks for periods up to tventy-four hours, after which time they were
assigned to individual cages.

Observations were sade for toxic symptoms and the viscera ef the lnimaln that
succumbed were examined macroscopicallye.

The data are shown iz Table III.

Skin Irritation (Rabbits, Mixed Sex)

The undiluted compound was applied to the clipped, intact ekin of male and
female albino rabbits and removed after twenty-four hours. The application
was covered with plastic strips to retard evaporation and avoid contanination.

Observations 'ero pade over a period of several days for irritation.

The data, scored according to the method of Draize, Woodard and Calvery
(Journal of Fharm. and Expe Therapeutics, Volume 82, Deceamber, 1944) are shown
in Table IV.

Eye Irritation (Rabbits, Mixed Sex)

0.1 Milliliter of undiluted sample was placed in the conjuamctival sac of the
right eye of three albino rabbits and cbservations made over a period of
several days for inflammation.

The eyes were rinsed with warm isotonic saline solution after twenty-four hours.

The data, scored according to the method of Draize, et al, are shown in
Table Ve

Vapor Inhalatioa (Male Rats)

Four mature male rats were placed in a metal chamber of 35 liters capacity
and exposed for six hours te a concentrated atmosphere of vapors produced by
passing a stream of air through 100 milliliters of the compound contained ia
a 300 milliliter Erlenmeyer flask. Vapors from the flask passed into a

one liter bottle to remove droplets and then into the chamber.

Air flow through the sample was five liters per minute as measured by a cali-
brated rotameter. This was sufficient to violently agitate the liquide Neo
supplementary air was introduced inasmuch as the above supply was ample for
the animals oxygen requirements.

The animals were observed for behavior and, since there were no deaths, all
were held for ten days observation.

The data are showm in Table VI.

GBRNOD2952
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To: Monsanto Company

Ste Louis, Missouri
Younger Laboratories Certificate of Analysis - Page 3 (1/11/60) - 1=-63-213

SUMMARY =

A) Oral LDy, (Rats, Mixed Sex)

B)

C)

D)

E)

b))

The Oral LDyo for male and female rats was placed at 4615 milligrazs per
kilogram with lower and upper limits of 4060 to 5260 milligrazs per kilogram.

The conpound was classed as slightly toxic by oral ingestion in male and
female rats.
Oral MiD (Rabbits, Mixed Sex)

The Minimum Lethal Oral Dese for male and female rabbits was found to be
greater tham 1580 milligrams per kilogram and less than 2510 milligrams per
kilograme :

The compound was classed as slightly toxic by oral ingestiocrn in male and
female rabbitse.
Skin Absorptioa MLD (Rabbits, Mixed Sex)

The Minimum Lethal Dose by skin absorption in male and female rabbits was found
to be greater than 2510 milligrams per kilogram and less thaam 3380 millizra=s
per kilegrame

The compound was classed as slightly toxic by skin absorptioa in male and
female rabbits.

Skin Irritation (Rabbits, Mixed Sex)

The compeund was classed as noh-irritating when applied undiluted to the intact
skin of male and female rabbitse.

Eye Irritation (Rabbits, Mixed Sex)
The compound was classed as a slight eye irritant in male and female rabbits.
The average maximum score was 8.3 out of a possible 110 in one houre.

Vapor Inhalation (Male Rats)

All animals survived the six hour exposure as well as the following ten day
ebservation periode

It was concluded that the vapors were practically non-toxic under conditions
of the test.

YOUNGER LABORATCRIES

' '/97L/'6 c:;Z:1~.;_~
BY: FRED M. YOUNGER

GBRND02953
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To: Monsanto Cozpany
St. Louis, Missouri
Tounger Laboratories Certificate of Analysis - Page 4 (1/10/66) - 7-€5-213
TABLE I

THE ORAL LD 4o OF 'MCS 395' FOR RATS

Sample Fed Undiluted

Weight Dose
Apimal Noe =_Sex Gs . Mg: /K& Tate
1- Female 225 3160 Survived
2- Male 240 3160 Survived
3= Female 220 3160 Survived
4~ Male 255 3160 Survived
5~ Female 235 3160 Survived
6= Male 260 3960 Survived
7- Female 230 3980 Died
8- Male . 270 3980 Survived
9~ Female 235 3980 Survived
10~ Male 255 3980 Survived
11~ Female 230 5010 Died
12- Male 255 5010 Survived
13~ Female 225 5010 Died
14~ Male 265 5010 Survived
15~ Pemale 235 _.. 5010 . _ Died
16~ Male 280 - .. 6310 Died
17~ Female 229 6310 Died
18- Male 245 6310 Died
19- Female 240 6310 Died

20~ Male 265 6310 Died

DISCUSSION =

The Oral LDy, for male and female rats was placed at 4615 milligrams per
kilogram with lower and upper limits of 4060 to 5260 milligrams per kilogram.

The compeund was classed as alightly toxic by oral ingestion in male and

female rats.

Survival time was several hours to three days with most deaths occurring overnight.
Toxie symptoms included severe diarrhea, increasing veakness, tremors, and collapse.

At autopsy there was inflammation of the gastric mucosa and renal hyperesmia

macroscopically.

GBRNODZ29754
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To: Monsanto Cozpany
Ste Louis, Missouri

Younger Laboratories Certificate of Analysis - Page 5 (1/10/66) - y-65-213

TABLE II

THE MINIMOM LETHAL ORAL DOSE OF 'MCS 395' FOR BAEBITS

Sample Fed Undiluted
3 : Yoo :
: Weight Dese

Apimal Mo = Sex  KK:. ¥ge/Kge
1l = Female 2.6 631
2 - Male 3.0 1000
3 = Female 2.7 1580
4 = ¥ale b3 § 2510

» 5 = Female 2.7 3980
6 = Male 2.9 - 6310

lci..‘ht Ch;.uo A

5 Days lLater T
Kgs Fate
0.0 . Survived
+ 0.1 Survived
= 0. Survived
= 0«4 qi.d == 8 Days
;=03 ., DPied == 5 Days :
C—— " Died = 2 Days -

. The Minimus Lethal Oral Dose for male and fesale rabbits was found to be greater

thas 1580 milligrams per kilogram and less than 2510 milligrams per kilograsm.

The conpound vas eluud as slightly tox:lo by oral 1ngut£on in ulo and tmlo

rabbits. . . .

Survival time was two to eight dasv..

L}

Toxic syaptoas in animals #4 and #5 included poor appetite in twe to three days,
weight loss, increasing weakness, tremors, and collapse.
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To: Monmsanto Company
St.Louis, Missouri
Younger Laboratories Certificate of Analysis - pPage 6 (1/10/66) - Y-65-213

TABLE III

TRE MINIMUM LETHAL DOSE OF 'MCS 395'
BY SKIN ABSORPTICN IN RABBITS

Sample Applied Uadiluted
Weight Change

¥eight Dose 5 Days later
Anizal No. = Sex  _Kg. M2/ Kge Kg: Jfate

1~ Male 3.0 631 + 0.2 Survived

2 = Pemle 2.5 1000 + 0.1 Survived

3 - Male 2.8 1580 + 0.l Survived

4 - Female - 2.4 2510 = 0ol Survived
5 « Male - 2.5 3980 ~ 0.3 Died = 7 Days

6 = remale 3.1 6310 - 0e2 Died = 9 Days

DISCUSSION -

The Minimum Lethal Dose by Skin Absorptioa in male and female rapbita vas found
to be greater tham 2510 milligrams per kilogram and less than 3980 milligra=zs
per kilogram.

The compound was classed as slightly toxic by skin absorptioa in male and
female rabbitse

Survival time was sevea to nine days.

Toxic symptoms in aaimals #5 and #6 included reduced appetite and activity im
three to four days with increasing weakness, dyspnea, and paralysis.

At autopsy the lungs were hemorrhagic and there was liver discoloratioa
sacroscepically. '

GBRNOD2956
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To: Monsanto Company - -
Ste Louis, Missouri
Younger Laboratories Certificate of Analysis = Page 7 (1/10/66) - Y-65~213

TABLE Iv

SKIN IRRITATION IN RAEBITS AFTER APFLICATION OF 'MCS 395'

Sample Applied Uadiluted

Numerical Evaluatioca At The End 0f
Animal Noe = Sex 1 Hour 24 Hours 48 Eours ]2 Hours 120 Hours

1l - Female (o] (o] o 0 (]
2 = Male 0 (o] () 0 (]
3 - Female o (] +] 0 o

DISCUSSION =
The compound was classed as non-irritating to imtact rabbit skin when applied

" undiluted.

No edema or erythema developed on any of the animals as a result of a
twenty-four hour expesure to the undiluted compound.

All aninmals received a score of zere throughout the observation period.

EBRNOO2 ?57
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To: Monsanto Cempany
St. Louis, Missouri
Younger Laboratories Certificate of Analysis = Page 8 (1/10/66) - 1-65=213

TABLE V
EYE IRRITATION IN RABBITS AFTER APPLICATION OF 'MCS 395!

Sample (0el Milliliter) Applied Undiluted
T Numerical Evaluatiom At The End Of
Animal Noe = Sex 1 Hour 24 Bours 48 Hours ]2 Hours 120 Hour

1 = Female 7 4 2 0 )
2 = Male 1 4 4 (¢] o
3 = Female B b § 6 4 2 o
Average 83 | 4.6 3.3 0.6 0.0

DISCUSSION = .
The compound was classed as a slight eye irritant in male and female rebbits.

The average maximum score was 8.3 out of a possible 110 in one hour.
Little discomfort was shown immediately following applicationm.

After one hour there was slight discharge and redness, practically ac edema,
and very slight corneal dullmess. Iris and cornea were clear in twenty-four
hours and withia three days only a trace of redness of the palpebral
conjunctivae remained oa one animal. '

GBRNODZ958
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To: Monsanto Ceapany

Ste Louis, Missouri
Younger Laboratories Certificate of Analysis - Page 9 (1/10/66) - Y-65-213

TABLE VI
INHALATION OF 'MCS 395' VAPORS BY RATS

Average Temperature Inside Chamber seesccccecccescscsccocsce 76° F.
Average Relative Humidity Inside Chamber seccceccccccecsccas 43 %
Amount of Sample = To Start ccececcscsccccce 10060 cc

7 Becovered ascsesescacscace 99.7 (-1

Vaporized or left
iﬂ equiplent eevccvcece 003 (14 (O.x)

Animal No.= Sex Fate Observations During Expesure

1l - Male Survived No immediate reaction ...

2 - Male - Survived Normal breathing rate ...

3 = Male Survived No discomfort er nasal discharge «..
4-Male Survived No weakness ...

Moderate lethargy after two hours.

DISCUSSION -

All animals survived the six hour exposure as well as the following ten day

observation period.

It was concluded that the vapors were practically non-texic under conditions of
the test.

 The animals appeared to be unaffected by the exposure. Nasal and ocular zucosae
vere normal when the animals were removed from the chamber.

The ten day observatioa period was uneventful.

EBRN002959
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October 17th, 1966
SUBJECT - |
Toxicological Investigation Of: MCSi80O
Moasanto Semple Number 176 .
Monsanto Project Nusber Y=66=151 in

STUDY CONDUCTED FOR - trti T e e T
) went is i .. Fhee e - B S
Monsanto Company, St. Louis, Missouri T meeBEelod Laelntioe e B

EXPERIMENTAL PROCEDURE -

A) Oral LDyo (Rats, Mixed Sex)

The undiluted compound was fed by stomaech tube to Sprague-Dawley strain albino
male and female rats.

After the approximate Minimum Lethal Dose was determined, groups of male and
female rats were fed in increasing doses at increments of 0.1 fractional log
intervals at four levels designed to blanket the toxicity range thereby
supplying data for calculation of the LDsq which was done according to a
modification of the method of E. J. de Beer.

Observations were nade for toxic symptoms and the viscera of the animals that
succumbed were examined maeroscopically.

The data are showa in Table I.

B) Skin Absorption MLD (Babbits, Mixed Sex)

The undiluted compcund was applied in increasing doses at increments of 0.2
fractional log intervals to the closely clipped, intact skin of New Zealand
white male and female rabbits.

The treated areas were covered with plastic strips and the animals placed in
wooden stocks for periods up to twenty-four hours, after which time they were
assigned to individual cages.

Observations were made for toxiec symptoms and the viscera of theanimsls that
succumbed were examined macroscopically.

The data are shown in Table II.

SBRNDD2760
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To: Monsanto Company ﬁ
Ste Louis, Missouri :

Younger Laboratories Certificate of Analysis - Fage 2 (10/17/60) - T-oco-131

EXPERIMENTAL PROCEDURE - (Continued)

C) Skin Irritation (Rabbits, Mixed Sex)

The undiluted compound was applied to the clipped, intact skin of albino male
and feasle rabbits and removed after tweanty-four hours. The application was
eovered with plastic strips to retard evaporation aad avoid contamination.

Observations were made over a period of several days for irritation.

The data, scored according to the method of Draize, Woodard and Calvery
(Journal of Pharw. and Exp. Therapeutics, Volume 82, Deceaber, 1944) are
shown in Table III.

D) Eye Irritation (Babbits, Mixed Sex)

0.1 Milliliter of undiluted sample was placed in the conjunctival sac of the
right eye of each of three albino male and female rabbits and observations
made over a period of several days for inflammation,

The eyes were rinsed with warm isotonic saline solution after twenty-four hours.
The data, scored according to the method of Draise, et al, are showmn in
Table 1V,

§) Vapor Inhalation (Male Rats)

Four mature male rats were placed in a metal chamber of 35 liters capacity and
exposed for six hours to a concentrated atmosphere of vapors produced by
passing a stream of air through 100 milliliters of the compound contained in
a 250-milliliter Erlenmeyer flask.

Vapors from the flask passed into a one liter bottle to remove droplets and
then into the chamber.

Air flow through the sample was four liters per minute as measured by a
calibrated rotameter. This was sufficient to violently agitate the liquid. No
supplementary air was introdueed inssmuch as the above supply was ample for thc
animals oxygea reguirements.

The animals were observed for behavior and since there were no deaths, all
were held for ten days observation.

The data are shown in Table V.

SUMMARY -
MCS 90

A) Oral LDyq (Bmts, Mixed Sex)

The Oral LDyq for male and female rats sas placed at 3260 milligrams per
kilogram wvith lower and upper limits of 2740 to 3880 milligrams per kilogram.

The compound was classed as slightly toxic by oral ingestion in male and
fesale rats.

GBRNOO2961
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To: Monsanto Company !
St. Louis, Missouri ..
Younger Laboratories Certificate of Analysis - Page 3 (10/17/66) =~ Y=56=151

SUMMARY - (Continued)

B) Skin Absorption MLD (Rabbits, Mixed Sex)

The Minigus Lethal Dose by Skin Abeorption in male and female rabbits was
found to be greater than 2000 milligrams per kilogram and less than
3160 milligrams per kilogram,

The compound was classed as slightly toxic by skin absorption in male and
female rabbits.
€) Skin Irritation (Rabbits, Mixed Sex)

The compound was classed as a slight irritant when applied undiluted to
intact akin of male and female rabbits.

The average meximum score was 1.6 out of a possible 8 in twenty-four hours.
D) Eye Irritation (Rabbits, Mixed Sex) '

The compound was classed as a moderate eye irritant in male and female rabbits.
The average maximum score was 28,0 out of a possible 110 in one hour,

E) Vapor Inhalation (Male Rats)

Ail anipals survived the six hour exposure as well as the following ten day
observation period.

It was concluded that the nporl were p.nctically non~toxie under conditions
~ of the test.

YOUNGER LABORATORIES

. s
_/\ ¢ 7 //) ~ _/‘ -
BY: FRED n.‘foumn

GBRNOOZ27462
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To: Monsanto Company
~3t. Louis, Missouri
Younger Laboratories Certificate of Analysis - Page 4 (10/17/66) ~ Y=r6=151

Sasple Fed Undiluted

TABLE

I

THE ORAL LD 49 OF 'MCS 90' FOR RATS

Weight
Animal Nos = Sex Gn .
1= Female 215
2= Male 245
3= Female 230
4= Male 255
5= Female 210
6= Male 255
7= Female 220
8= Male 245
= Female 225
10= Male 265
1ll= Femmle 215
12= Male 250
13 Female 230
14~ Male 245
15= Female 220
16~ Male 240
17= Female 235
18= Male 255
19= Female 225
20= Male 260
DISCUSSION -

Doae

Mg./Xge

2510
2510
2510
2510
2510

3160

3160

3160
3160
3160

Fate

e
73_,3’

Survived
Survived
Died
Survived
Survived

Survived
Died
Survived

Survived

Survived
Died

Survived
Died
Died
Died
Died
Died
Died

The Oral Lb,o for male and female rats was placed at 3260 milligrams per kilogram
with lower and upper limits of 2740 to 3880 milligresms per kilogram.

The compound was classed as slightly toxic by oral ingestion in male and female rats.

Survival time vm several hours to four days with moat deaths occurring in two days.
Toxie symptoms included weakness in two to three hours followed by treamors,

dyspnea, and comsa lasting for several hours.

At autopsy there were hemorrhagic areas in the lungs and renal congestion macroscopically.

GBRNOO2953
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To: Monsanto Company
Ste Louis, Missouri
Younger Laboratories Certificate of Analysis - Fage 5 (10/17/66) ~ {=66=151

TABLE II

THE MINIMUM LETHAL DOSE OF 'MCS 90
BY SKIN ABSORPTION IN RABBIIS

Sample Applied Undiluted

Weight Change
Weight Dose 5 Days later
Anipal No. = _Sex LR Mg./Kee Kg. Fate _____.
1 = Male 2.8 501 + 0.1 Survived
2 = Female 2,5 794 + 0.2 Survived
3 - Male 2.9 1260 0.0 Survived
4 - Female 2.5 2000 - 0.2 Survived i
5 - Male 2.8 3160 - 0.4 Died =~ 6 Days
6 - Female 2.6 5010 ————— Died =~ 2 Daya

DISCUSSIN ~

‘The Minimum Lethal Dose by Skin Absorption in male and female rabbits was found
to be greater than 2000 milligrams per kilogram and less than 3160 milligranms
per kilogras.

The compound was classed as slightly toxic by skin absorption in male and female
.rabbits. :

Survival time was two to six days.

Toxic syaptoms included weakness in tweanty-four to forty-eight hours, loss of
appetite, and tremors.

At autopsy there was pulmonary congestion; otherwise mo visceral changes 6!
consequence were noted macrossopically.

GBRNOOZ2764
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To: Morsanto Company ,g
St. Louis, Missouri 3

Younger Laboratories Certificate of Analysis - Page 6 (10/17/66) - {=66=151

TABLE III

SKIN IRRITATION IN RABBITS AFTER APPLICATION OF 'MCS %0*

Sample Applied Undiluted

Numerical Evaluation At The End Of
Animal No. = Sex 1 Hour 24 Hours 48 Hours ]2 Hours 120 Hours

1 = Male 0 1 1 (o] 0

2 = Female 0 2 1 1 0

3 - Male 0 2 2 1 0

Average 0.0 106 1.3 006 0.0
DISCUSSION -

The compound was classed as a slight irritant when applied undiluted to intact
alkin of male and female rabbits. '

The average maximum score was 1,6 out of a possible 8 in twenty-four hours.

No skin changes were noted at the end of one hour. Slight redness on all animals
and two instances of slight edema were recorded in twemty=four hours. One animal
was given a score of zero in three days and all were free of inflammetion within
tive days. ' ’

GBRNDO2965
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To: ‘Monsanto Company . 74%

St. Louis, Missouri
Younger Laboratories Certificate of Analysis - Page T (10/17/66) -~ 1-66-151

TABLE IV
EYE IRRITATION IN RABBITS AFTER APPLICATION OF 'MCS 90'

Sazple (0.1 Milliliter) Applied Undiluted

Numerical Evaluatiom At The End Of
Aninal Noo = Sex 1 Hour 24 Hours 48 Fours ]2 Hours 120 Bours 168 Hours

1 = Male 29 20 13 9 4 o]

2 - Female 24 17 9 4 o] o]

3 - Male n 24 15 9 4 o]

A'.m. 28-0 20.5 1205 7o5 2.6 0.0
DISCUSSION -

The compound was classed as s moderate eye irritant in male and female rabbits.
The average maximum score was 28,0 out of a possible 110 in ome hour.

There was blinking but no pawing at the eyes following application.

Moderate erytheams, edema with mild eversion of the lids, copious lacrimatioa,
and moderate corneal cloudiness developed within one hour. Discharge nearly
ceased overnight and iris clarity improved. Edema disappeared within three days
and only slight erythema remained on two animals after five days.

GBRNQO297566
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To: Monsanto Company

St. Louis, Missouri
Younger Laboratories Certificate of Analysis - Fage 8 (10/17/66) - {-66=131

TABLE Vv

A'.r‘s. Teﬂp.r.t“r. mid. Chamber . . ® o 0 @ ® o o s 0 ‘ 77. F.
Average Relative Humidity Inside Chamber « « ¢ ¢ ¢ ¢ & « o 51 %

Asount of Sllpl. e To B8tart ceceeccessss 100.,0 ce
Recovered cceeccecces 9909 (~1-3
Vaporized or left
in equipment ...... 0.1 ce (0.1%)

Animal No, = Sex Fate Observations During_ Exposure

1l = Male Survived No initisl effect ...

2 - Male Survived Normal respiration ...

3 - Male Survived No discomfort ...

4 - Male Survived No nasal or ocular iaflammation ...

Moderate lethargy.

DISCUSSION -

All animals survived the six hour exposure as well as the following ten day
observation period. ‘

It was concluded that the vapors were practically non-toxic under conditions of
the test.

The animals appeared to be relatively unaffected during exposure. The eyes resained
open and respiration was normal, Nasal mucosae were free of inflammation when
examined upon removal of the animals from the chasber.

No respiratory complications developed during the ten day observationm period.

GBRND02967
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November 9th, 1966

SUBJECT =

Toxicological Investigation Of: FYDRAUL F=9 u

Monsanto Sample Number 184 l/k \5

Monsanto Project Number Y-66-159 \\\ W ’

STUDY CONDUCT:D FCR =

Monsant> Company, St. Louis, Missouri

EXFPIRIMNTAL FROCEDURS =

A) Oral lD4qo (Rats, Mixed Sex)

The undiluted compound wa
albino mals and female ra

After the approxi
fezale rats wer
log ictervals
suz;:lying data
moiification o

A\pnbe to sSprague-lawley straia

oe was deterzined, groups of male and
gfsds at increme=t: of C,1 fractionsl

: to blanket the tcoxicity range theredy
tie Ligg whick was douze acccriing tc a

Ze J. de Beer. ‘ :

oxic symptoms and the viscera of the animals
ned macroscopically.

Observations wer
that succumbed were

The data are showa i.n"l\blc I.

B) Skin Absorption MLD (Rabbits, Mixed Sex)

The undiluted mpom"u applied in increasing doses at increments of (.2
fractional log intervals to the closely clipped, intagt skin of New Zealand
white sale and female rubbits.

The treated areas were covered with plastic strips and the animals placed in
wooden stocks for periods up to twenty=four bcurs, after which tire they
were assigned to individual eages.

Observations were made for taxic symptoms and the viscera of the animals that
succumbed were examined macroscopically.

The data are shown in Table II.

GBRNDD29%48
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To: Monsanto Cowpany
St. Louis, Missouri
Younger laboratories Certificate of Analysis - Fage 2 (11/9/66) = Y=66=159

 SUMMARY -
FYDRAUL F= 9

- S e S -

A) Oral Ldgp (Rats, Mixed Sex)
The Oral LDgg for male and female rats was placed at 11,200 milligrams per
kilogrse with lower and upper limits of 3,855 to 12,770 milligrams per kilogram.

The compound was classed as practically son-taxic by oral ingestion in sale
and female rats.

B) Skin Absorption MLD (Rabbits, Mixed Sex)
The Minimum Lethal Dose by Skin Absorption in sale and female rabbits was
found to be greater than 501 milligrams per kilogram snd less than
794 milligrans per kilograz.

The compound was classed as moderately toxic by skin sbsorption in male and
fezale rabbits.
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To: Monsazto Company
St. Louis, Missouri
Younger Laboratories Certificate of Analysis - Page ) (11/9/66) = Y=66-159

TABLzZ 1

THi Oinl LDgg CF 'FYumala Fe3' ik sATs

Sasple Fed Undiluted
deight Jose
Animal No. = Sex Gm . Mg. /Kg. Fate
l- Feaale 215 7,34 survived
2= Male 260 1,940 survived
3~ Fevale 225 Ty 946 Survived
4 Male 240 7.940 survived
5= Female 23C 7.940 Survived
6~ ¥ale 245 16,000 survivea
7~ Female 220 10, 0w Sed
6= Male S5 10, 0CG Survived
9= Female 215 10, LU wied
10~ Male 25¢ 1c,CSC Survived
11« Femle 23¢C 12,60 2ied
12- Male ‘ 245 12,600 Jied
13= Female 220 1z, 600 Survived
14~ Msle 26C 12,60 Survived
15= Female 225 12, 6C Died
16~ Male :T 15, 500 vizs
17= Female i P sies
18- Male 245 1,0 Jies
19= Femzle 225 15,800 Jied
20~ hale 24 19,60 Jield

DISCUSSICN =

The Orel LOgo for male and female rits wae placed at 11,200 ajlligrims :er ‘p.i13gr=m
wvith lower and upper limits of 9,855 to 12,770 milligrems per kilogran.

The compound was classed as practically mon=taxic by orul ingesticn in male azd

female ruts.

Survival time was two to five days,

Toxic sywptoas included weakness after several hours, diarrhea, loss of appetite,
tresors, and dyspaea.

At autopsy there was renal and liver hyperemia by l;ncrucoyic’ examination.
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To: Monsantc Coupany
5t. Louis, Missouri
Tounger Laboratories Certificate of Analyeis = Page 4 (11/9/66) = Ye66-159

TABLE II

THE MINIMUM L:THAL DUSE OF ‘PYDRAUL F= 9°
BY SKIN ABSORPTION IN RABBIT:

Sample Applied Undiluted

. Weight Change
weight Dose S Days Later
Anisal No. - Sex  Kg. — Mg./Kg. Xg. Fate
1 = Female 2.3 36 0.0 Survived
2 = Male 2.6 501 - 0,2 Survived
3 - Female 2.4 134 - 0.3 Died == 7 Jays
4 - Male 2.8 126C - 0.3 Died == T Days
5 .= Female 2.4 200C - 0.2 Died =~ 6 Days
6 - Male 2.6 3160 - 0.4 Died == 5 Days

~ DISCUSSION -

The Minisum Lethal Dose by Skin Absorption in male and female rabbits was found
to be greater than 501 milligrams per kilogram azni less taan 734 milligrams per
kilogran.

The compound was classed as moderstely toxic by skin absorption in sale and female
rabbits.

Survival time was five to seven days,

Toxic sysptoms included loss of appetite, lethargy, and noticeable weakness in
two to three days.

At autopsy there was pulsopary hyperemia; othervise no visceral changes of
consequence vare noted macrescopically.
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g Youncer LABORATORIES St Lovis, Mo. ea1zs

Lischemisds . . . ﬂémmo(a:;dét ces 14114W PaoN-:: TILDEN 6-2540

Cerlifioate of Analysis

heverber Jti, 19%%

SUBJZCT -

Toxicclorical Investigation Cf: FYDRAUL 260G
Monsanto sample Number 186
Monsante Froject Number Y-66-161

STUOY CuIOUCT.D Fun =

Monsantc Company, ot. Louis, Missouri

BXPUIMANTAL FaCCEDU N =

A) Ural lDgo (Rats, Mixed Jex

The undiluted compound waf ch X\ ¢ to ..r-gue-lasley stroi-n ali.no
e co was deterzined, groups of male and
- gsses at increments of ..l fracticze]l loz

male and female rats

ge fc tlanket the toxieity range thereby
n of the Lugp which was done according to a
f Le Jo de Seer.

intervzie at f
supclying data
modification o

Observations were toxic symptoems =2né the viscer: ¢l the animels tact
succumbed were examined macroscopically.

The dats are shown in Table I,

B) Skin Absorpticn MLD (Rabbits, Mixed Sex)

The undiluted compound was applied in ipncressing doses at increments of C.2
Iractional log intervals to the clauly clippod. intact akin of New nealand
white male ani fexale rabbits.

The treated areas were covered with plastic strips and the animals placed in
wooden stocka for periods up to twenty-four hours, after which time they
were assigned to individual cages.

Observations were made for toxic syaptoms and the riscor:. of tne animals that
succumbed were examined sacroscopically.

The data are shown in Table 11l.
GBRNDDZ'?BU
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To: Moosanto Coapany
St. louis, Masouri
YTounger Laboretories Certificate of Aulylh - Fage 2 (11/9/66) = 1-66=-161

SUMMARY - =

FYORAUL 280

A) Oral L34y (Rats, Mixed Sex)

The Oral 1Dgo fdr male and fesale rats was placed at 6,440 gilligrams per
Vkilosna with lower and upper limits of 66835 to 10,360 milligrams per kilogranm.

The compound was classed as practically mom=toxic by cral ingestias ic male
ani female rats.

B) Skin Absorption MLD (Rabbita, Mixed Sex)
The Minimum Lethal iLose by skin Absorption in mele and female rabbits was
found to be greater tham 20{y milligrams per kilogram &ni less than
3160 milligrams per kilogram,

The compound was classed as slightly toxic by akin absorption in male and
female rabbits,
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To: Monsanto Company
St. Louis, Misaocuri
Younger Laboratories Certificate of Analyeis -~ Page 3 (11/9/66€) = Y=66=161

Sazple Fed Undiluted

TA3LE 1

THE ORAL LDgg OF 'FYDRAUL 280* FOR RATS

teight Dose

Animal No, = Sex Gm. Mg,/ Kg.
1« Female 22u 6,310
. 2= Vale 255 £, 310
3~ Femle r3 6,310
4~ Male 240 6,310
5~ Female 215 6, 310
6~ Male 260 7,940
7= Female 225 71, 940
8~ Male 250 7,540
9= Female 22L 1. 54C
10= Male 270 7,940
1le Female 225 10, O
12- kale 265 1y, 00
13> Female 23 1C, Wi
l4= Male 25C 10, v
15= Female 225 10,0050
16~ Male 260 12,26
17- Female 215 12,600
18- Male 255 12,60C
13- Fezale 210 L,60
20~ hale 24y 12,69C

DISCUSSILN =

Fate

survived
Survived
Survived
Survived
wied
survived
Jied
Survived
2Aed
Survived
Survived
Jied
Jsied
Survived
Survived
Jied
Died
Jied
ied
Jied

The Ural iJ4¢ for male and female rats was placed at 6, 440 milligrass per kilogra
with lower and upper limits cf 6,E25 to 10,380 milligrats ver kilograw.

The compound was classed as practically mom-toxic by oral ingestion in male and

fenale rats.

Survival tize was several hours tc four days.

Toxic syzptoms izcluded tremors after two to three hours, lethargy, loss of
appetite, and collapse.

At autopsy there was inflammation of the gastric mucosa as well as liver hyperec

GBRNOO2782
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To: Monsanto Company
8t. Louis, Missouri
Younger Laboratories Certificate of Analysis - Page 4 (11/9/6€) = Y=-66-161

TABLE II

THZ MINIKUM LETHAL DCS= OF *PYDRAUL 280
BY SKIN ABSOKPTICN IN RABBITS

Sample Applied Undiluted

eeight Change
seight Dose S Days Later
Animsl No, = Sex Kg. Mg,/ Ke. Kg. Fate
1 - Male 2.6 194 c.0 Survived
2 = Female 2.3 1260 - 6.2 Survived
3 - Male 2.7 200 - 0.2 Survived
4 - Female 2.5 3160 - 0.4 Died - 10 ays
5 = Male 2.7 5C10 - 0.3 Died == 7 Jays
6 = Female 2.3 7940 - 0.3 Died == 7 Days

PISQUSSION = —

The Minimum Lethal Dose by Skin Absorption in male and feamale rabbits was found to
be greater than 2000 milligrams per kilogram and less than 3160 milligrams per
kilogram. )

The compound was classed as slightly toxic by skin absorption in male and female
rabbits.

Survival time wvas seven to ten days.

Toxic symptoms included weakness and inactivity after twc to three days followed by
tremors and collapse,

At autopsy there was liver dehydration and discoloration as well as yulnonix—y
congestion.
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123 CLI1FF CAVE ROAD

YOUNGER LABORATORIES SAINT Louts, Mo 63129
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SUBJECT -

Toxicological Investigation Of: FYDRAUL 135
Moasaato Sample Number 185
Monsante Project Number Y-66-160

STUDY CCNDUCTZD FOR =~

Monsanto Company, St. Louis, Missouri

EXFERIMANTAL FROCEDUR: -

A) Oral LDgg (Rats, Mixed Sex

The undiluted compound
mals and female rats.

be to Sprague=Dawley strain aldino

- bse was determined, groups of male and
female rats we S pe”dsses at increments of L,)l fractional log
0 blanket the toxicity range theredy

on of the ilgg which was done accordiag to &
modification o £ E. J. de Beer.

Cbservations we toxic symptoms and the viascers of the animals that
succumbed were examined mmcroscopically.

The data are shown in Table I.

B) Skin Absorptios MLD (Rabbits, Mixed Sex)

The undiluted compound was applied in increasing doses at increments of C.2
finctional log intervals to the closely clipped, intact skin of New Zealand
white male and female rabbits,

The treated areas were covered with plastic strips and the sanimals placed in
vooden stocks for periods up to ‘twenty=four hom. after which time they
were assigned to individual clgu. : ,

Observations were made for taxic syamptoss n& the viscera of the animals that
sugcusbed were examined sacroscopically.

The data are shown in Table II.

P

GBRNODZ984

This confideatial report is ot to be wsed in eny form of advertising without writtse permission
o — .
« EXHIBIT

K-&5

TOWOLDMONO0002066



To: Monmanto Co-puu
St. Louls, Missoursi
Tounger Laboratories Certificate of Analysis - Page 2 (11/9/66) - Y-66-160

SUMMARY =

PYDRAUL 135

A) Oral LDy, (Rats, Mixed Sex)

The Oral lD,, for sale snd femals rats was placed at 4200 milligress per
kilogras with lower and upper limits of 3025 to 5840 milligrams per kilogrea.

The compound wvas classed as slightly toxic by oral ingestion in male and
female rate.

B) Skin Absorption MLD (Rabbits, Mixed Sex)

The Minimum Lethal Docse by 3kin Absorption in male and fewmale rabbits was
found to be greater than 126C milligrems per kilogrum and lesa than
2000 milligreama per kilogras.

 The compound was classed as mildly toxic by skin absorption in male and
female rabdita.
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Tot Momsanto Company
St. Louis, Missouri
Younger Laboratories Certificate of Anmlysis « Page 3 (11/9/66) = Y=-66-160

TABLE I
THE ORAL LDgq OF 'PYDRAUL 135° FJOR RATS

Sasple Fed Undiluted

- weight Dose
Anisal No, - Sex Gm. Ng. / Kgo ate
1= Femle -210 3160 survived
2~ Male 215 3160 Survived
3~ Female 220 3160 vied
4~ Male 245 3160 Survived
5= Female 215 3160 Survived
6~ Male 255 3980 Died
7= Pemale 225 3980 Died
8= Male 25C 3930 Survived
9= Female 220 3980 Died
10= Male 265 3980 Survived
1le Female 215 5010 survived
12~ Male 240 5010 Died
13~ Female 230 5010 Died
lé4= Male 265 5010 Survived
r 15 Pemale 225 5Q10 Died
16~ Male 270 - 6310 Died
17~ Female 230 6310 Died
18« Male 245 6310 Survived
1y= Female 230 6310 ' Died
20= Male 265 6310 Died

DISCUSSION -

The Oral LDyy for male and female rats was placed at 4200 milligrass per kilogram
with lower nd upper limits of 3025 to 5840 milligreams per kilogrum.,

The compound was classed as slightly toxic by oral iageation in male and fezale m

Survival tise sas several houre to three days.

i Toxic symptoas iacluded tremors in two te three hours, diarrhea, 1ou of appetite
; apd coma of six to eight hours duratioen.

At autopsy there was reaal, liver, and pulmcaary hypsremia in addition to
inflammation ef the gastrointestinal mmcesa.
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Tos Monsanto Company
St. Louia, Missocuri
Tounger Laboretories Certificate of Analysis - Fage 4 (11/9/66) - Y=-66-160

TABLE II

THE MINIMUM LETHAL DOSs OF 'PYDRAUL 135
BY SKIN ABSORPTION IN RABBITS

Sample Applied Undiluted

Animal No. = Sex

1l = Male
2 = Female
3 = Male
4 = Female
5 = Male
6 - Female

DISCUSSION =

veight
kK.
2.8
2.4
3.0
2.6
2.8
2.5

Dose

Mg,/ Kg.

501
794
1260
2000
3160
5010

The Minisum Lethal Jose dy Skin Adsorption in mle
to be greater than 1260 ailligrazs per kilogram and less than 2000 milligrsas

per kilograa.

Weight Change
9 Days later
Kg. Fate
- 0.1 ‘ Survived
- 0.1 survived
- 0,2 Survived
- 0.2 Died = 11 Days
- God died —~ 9 Days
-C.3 Died — 8 Duys

and female rabbits was found

The compound was classed as mildly toxic by skin absorption in male and female

rabbits.

Survival time was eight to eleven days.

Toxic sysptows included reduced activity, loss of appetite, marked weakness, and

collapese.

At autopsy there was liver discolorstion and remal hypereauia macrogcopically.

GBRNDOO29B7
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128 CLIFF CAVE ROAD

YOUNGER LABORATORIES SAINT Louis, Mo. 63129
BW s pmw e ’4""@4‘3 PHONE: T!I..nlN 6-2840

C)%Z%mfea/ﬂﬂdw )

SUBJ<CT -

Toxicological Iavestigation Uf: FYDmaUL AC
Monsanto .ample Number 183
Monsanto Eroject Number Y-66-156

STUUY CUNUUCTD FCR -

Monsanto Company, ot. Louis, Missouri

IXPERIMLNTAL FPROCEDURL =

A) Oral Ligg (kmts, Mixed sex

The undiluted corzpound
aldino male and ¢

e to Lprague~lavley strein

bse was determined, groups of male .

g doses at increments of C.1l fractionmal
log intervuls four levels du gned to blanket the toxicity range thersby
supplying data B of the Liso wmhich was done according to a

f 2« J. de Beer,

Observations were or toxie lnp'tou. and the viscera of the animals
that succuabed were exasmined mscroscopically.

The data are showa in Table I.

B) Skin Absorption MLD (Rabbits, Mixed Sex)

The undiluted compound was applied in increasing doses at incrememts of 0.2
fracticaal log intervals to the closely clipped, intact skin of New Zealand
white sale and female rabbits.

The treated arsas were covered with plastic strips and the animals placéd in
wooden stocks for periods up to tweaty=four hours, after which time they
vere assigned to individual cages.

Observations were made for toxic symptcas and the viscera of the animals that
succusbed were examined macroscopically.

The aata are shomn in Table II. - - .
+« EXHIBIT
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To: Monsanto Company
St. Louis, Migsoursi
Yourger Laborstories Certificate of Anslysis = Page 2 (11/9/66 = Y-66~158

SUMMARY -
PYDRAUL AC

A) Orad w,o (Rats, Mixed Sex)

The Orel Ligq for male and female rats was placed at 18,520 milligrans per

kilogras with lower and upper limits of 16,270 to 21,950 milligrams per
kilogram.

The compound vas classed as practically moo~taxie by orsl ingestion in male
and female rats.

B) Skin Absorption MLD (iabbits, Mixed Sex)
The Minimum Lethal Jose by ikin Adsorption in male and femmle rabbits was
found to be greater than 794 milligrams per kilogres and less than
1260 mill{graas per kilogras.

The compound was classed as sildly to moderately toxic by skin absorptioca
in male and female rabdbits.
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To: Monsanto Company
St. hui.. Missouri

Younger laboratories Certificate of Analysis -~ Fage 3 (11/9/66) = Y-56=158

TABLLL 1

THE OxAl lugg OF 'FYOnAUL AC ' FOR RATS

Sample 7ed Undiluted

Animal Ko. = Sex

l= Female
2= Vale
5~ remale
kale
Female

Hale
Ffemale
Hale
Y= Female
10 -~ Male

lle femle
12« hale
13 Fezale
14~ Male
15~ Female

16= Male
17= Female
18- Male
15 Femmle
20~ Male

PITYY

DISCUSSION =

«eight

Gm .
———

215
250
295
26C
22¢

52
235
295
215
260

245
245
22v
260
20

235
220
256
230
265

015,800

15' S
15,6
15,8
15, 80C

F{S VAW
ZC| ¥
2v, v
20, 60
20, G
25. 100
25,10C
25,1
25,0
25,100

Fate

wurvived
survived
~urvived
vurvivel
survived

Survived
vurvived
Jurvived
vied
survived

wied
survived

~led
Survived
ourvived

Jiad
Jied

ot 4
T

vied
sied

Tae (ral L)gg for sale and female rats was placed at 18,920 milligra=s per kilosrem
with lower and upper limits of 16,270 to 21,950 milligrams per kilogrem.

The compound was classed as practically non-toxic by oral ingestion in male and

fezale rats.

Survival time was several hours to nine days with most deaths oceurring in

three to five days.

Toxic syaptoms included severe diarrhea, loss of appetite, trevors, and increesing

veakness.

At autopsy the gastrointestinmal trect was gsseous and inflammed. Liver discoloratic:n
and remal congestion were also noted. :
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To: Monsaato Coampany
St. louis, Missouri
Younger Laboratories Certificate of Analysis = Fage 4 (11/9/66) = Y=66~158

TABLE 1I

TEE MINIMUM LETHAL DOGa OF *FYVRAUL AC '
BY SKIN ABSORETIVN IN RAEBITS

Sample Applied Undiluted
veight Change

weight Dose 5 Jays later
Animal No, = oex LY ¥ rg. /KB Kg. Fate
1l « Male 2.8 501 + 0.l Jurvived
2 - Female 2.4 794 V.0 survived
3 « hale 3.1 1260 - 02 Died == J Days
4 ~ Female 2.6 2000 - 0.3 Died = 10U imys
5 = Male 2.8 3160 SN | Lied == 5 vays
€ - Female 2.5 5010 - G2 vied = 6 Jays

DISCUSSION =

The Finimum Lethal Dose by Skin Absorption in male and fesale rabbits was found to
be greater than 794 milligrams per kilogrem and less than 1260 milligrams per
kilogrum,.

lhe compound was classed as mildly to moderately toxiec by skin absorption in male
and feaale rebdbits.

survival tine ves five to ten days.

Toxic syaptoms included reduced activity and weakness in two to three days
followed by paralysis in animals 43 through ;6 inclusive,

At autopsy there were hemorrhagic areas in the lungs and liver hyperemia. |
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