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ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON D.C. 20460

Date: December 7, 1973
Reply by
Aty of:
Aldicarb - Answer to CB's questions deferred to
Aufjet: TR in the memo by Dr. M. J. Nelson - 12/2773

To: Mr. Lee TerBush, Acting Chief
Coordination Branch
Registration Division

Pesticide Petition MNo. 3F1414 Union Carbide Corp,
1730 Penn. Ave., N.W.
Wash., D. C. 20006

1. Dr. Nelson stated that a slight over-usage of the ma: imum
application rate (1.7x) may result ina 3 - 4 fold increa-e in the
carbamate residues on potatoes. According to a 2-year rat study -
reported in my memo of 9/25/73 - the metabolites, aldicarb sulfoxide
and aldicarb sulfone, are approximately 3 times less toxic than the
parent compound. Therefore, if a slight over-usage was made the
aimount of toxic substances would only be equal to the parent compound ,
In additior to this there would not be any economical advantage of
ovar-use. The cost per acre at the proposed use is approximately $30.
Increasing this cost with no increase in insecticide protection would
prove to be an economic loss.

2. In regards to the "Hogging Down" of peanuts this practice i{s not
done anymore due to the more efficient harvesting processes. If hogs
are to oblain peanuts to prodice specialty meats, they are fed pre-
scribed amounts to obtain the desired effects, Not allowed to roam

a field to get what they can. ‘

3. Dr. Helson states that the metabolite residues sulfoxide/sulfone
will have an average ratio of 3.6/1 in tubers. According to Dr. Back
and date in the petition the combined toxicity of these two compounds
will be approximately 3-fold less than the parent compound. However,
when taken separately the sulfoxide metabolite hag approximately the
same toxicity as the parent compound while the sulfone has only 1/10
the toxicity of the parent compound. In projecting these residue
ainounts to actual residues ane could easily approach the 1 ppm level
oF just the sulfoxide metabolite,
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In a memorandun of conference 6/29/71 Dr. G. E. Whitmore stated that
"enough raw potatces are consumed that the question of the safety of
0.5 i is commodity would be most important and that

‘ed that consumption of the 0.5 ppm on new
potatoes would not be an acute hazard." The toxicity of the sulfoxide
metabolite is approximately the same as aldicarb,

Recommendations

T8 finds that the proposed tolerande of 1 ppm of aldicarb and ts syl-
foxide and sulfane metabol{ites on potatoes cannut be supported by the
toxicity data and therefore must reconmend against the establishment
of such a tolerance, Hovever, residues of 0.5 Ppm in peanut hulls and

1 ppm in peanuts will not presant a hazard and therefore reconmends
these tolerances be established.

Ketet P Ll clF l/-.a/,y, 3

Robert P, Schmidt, 0.V.M,
Toxicology Branch
Registration Division

ce:
c8

EEB

Div. File

Br. File .
PP No. 3F1414

RPSchmidt/cew 12/7/73
R/D Init: CHWI1)iams 12/7/73
Init: CHWilliams
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SUBJECT: Temik - Reauest for the establishment of tolerances DATE: September 25, 1973
for comblued rvesidues of the insecticide and aematicide Aldicarb (2~methyl-
2-(methylthio)propionraldehyde O-(methylearbamoyl)oxime) and 1its

FROM: cholinesterase inhibiting metabolites aldicarb sulfoxide and aldicarb
sulfone in or on the RAC potatoes at 1 ppm, peanut hulls at 0.5 ppm and
peanuts at 0.1 ppm,

Mr, Lee TerBush
Acting Chief
Coordinarion Branch

Pesticide Petition No.: 3F1l414 Union Carbide Corporation
1730 Pennsylvania Ave., N,W.
Washington, D.C. 20006

Related Petitions: 6G0473, 7F0573, 8F0637, 9F0798, OF1008, 2F1188.

Toxicity Stuilies:

In his veview of PP# 6G0473 (3/18/66) Dr. G. E. Whitmore reported
the followinz data:

Acute Studies:
Ret oral 1% Temik in corn oil LDgy ~ 0.95 mg/kg
Rabbit dermal 5% Temik in propyleac glycol LDsg - 5 mg/kg
Inhalation 1Djgg 200 mg/M3 = 5 minutes 6 rats, & mice and
3 guinea pigs
Subacute Study:
Rat oral 93-day N 0.1 mg/kg/day

Chronic Study:

Rat oral 2-year NEL 2
3

ppm
Doy oral 2-year NEL 3

3-Generation Rat Reproduction Study KEL 2 ppm

Dr. Whi:more concluded that these data were sufficient to ellow
a temporary :olerance of 0.2 ppm in or on cottonseed and potato tubers.

EPA Form 13208 {Raw, 6:73)
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In his review of 3/28/67, PPI 7F0573, Dr, Whitmore stated "The
largest amount of Temik that can be considered safe in the whole human
diet would be 1/100 of the demonstrated no-effect level of 2 ppm or
0.02 ppm. Based on a 1500 gm intake, not more than 0.03 mp daily
intake could bo allowed, The requested 0,5 ppm In or on potatoes
would reeult in a pessible intake of 0.0525 rg. He concluded that the
above data would not support the proposed tolerance of 0.5 ppm in or
on potatoes,"

In the review of 9/8/67, Dr. Whitmore states that "More recently
data obtained via PHS have indicated this material is extremely toxic
to humans, This "human exposure" material was not aveilablé tc us
at the time of our original evaluation.”" Me concluded that a tolerance
of 0.5 ppim on potatocs would not be considerecd safe,

In petition 9F0798 review 4/16/69, Dr. Whitmore states that 2,25
mg/kg body weight did not produce any signs of demyelination in mature
white leghorn hens, A teratogenic study in rats was submitted and
vesults show that levels of 0.06, 0.3 and .0 ppr produced no'
abnormalities or ancmolies.

Subacute studiec of the sulfoxide and sulfone metabolites, The
no-effect ChE diet levels were found to be:

Temik Sulfoxide (ASO)

Rats 0.125 mg/kg (1.5 ppm)
Dogs 0.125 mg/w (3 ppm)

Temik Sulfene (ASOZ)

Rats 0.6 mg/kg (12 ppm)
Dogs 0.6 mg/kg (24 ppm)

In PP# OF1008, reviewed by Dr. G. E. Vhitrmore 4/6/71, the petitioner
submitted an acute human study. These dat: showed that man was no
more acutely sensitive to oral ingestion o aldicarb than the Ttat,
Dr. Whitmore concluded that an infant rece .ving 1000 cc of milk per day,
wilk containing 0,002 ppm, would have a to:al intcke of 0.002 mg/day.
This study demonstrated a ChE no-effect level for adult human males
as 0.025 mg/kg.

No vew data were submitted with PP 211188,

Data submitted wich thig petition are in reference to the taxicity
of Temik 10GV and 156GV, the two formulatior.s involved in this petition.




' Page 3 - PRI 3FA4LL [

007611

Rats oral LDsg - 7.07 mg/kg of Temik 10GV
Rats Dermal IDgqg - 2.5 gm/kg of Temik 10GV
6.2 gn/kg of Temik 15GV

A skin penetration study was made with Temik 10GV and Temik 15GV
in comparison to 5 other pesticide formulations. The test was made
on 5 rats per dose level with application of the pesticide to the
elipped skin of the belly area for 4 hours. The following table show
the results of the study.

Formulation Physical form LDsq

Diazinon, 146 granular > 12,8 gm/kg .
Di~syston, 15G granular > 12.8 ga/kg
Calecron, 5P solid > 12.8 gm/kg
Temik, 10GV ~ granular 4,58 gm/kg
Temik, 15CV granular 6.32 gm/kg
Metz-systox R liquid 1,49 ml/kg
Vapor (Vapona) liquid 2,99 ml/kg

A 2-year feeding study was submitted to show a comparison of the
NEL's of aldicarb (a), aldicarb sulfozide vAS5C), aldicarb sulfone
(AS0y) and a 1:1 mixture of ASO:AS0p. These materials were fed to
20 male and 20 female Green Acres Laboratovy Controlled Flora rats
per dose level., Levels fed were 0.6 and 0.3 wg/kg (ASO); 2.4 and 0.6
mg/kg (ASO3); 1.2 or 0.6 mg/kg of a 1:1 mixture of AS50:AS0y, and 0.3
mg/kg aldicarb (A). Additional groups of 16 male and 16 fomale per
level were kept in parallel for serial sac-ifice. Four of each sex
vere killed after 6 months and the remaindasr after 12 months to
detercine organ weight and histological ef’ects. The following table
shows the maximum dosage levels that the rits received in their diets
for 2 years without 111 effects:

Material Fed No Ill Effect Levels Fed

1:1 of AS0:AS0, 0.6 mg/kg (12 -pm)
ASO 0.3 mg/kg (6 pom)
ASOy 2.4 mg/kg (48 >pm)

A 0.3 mg/kg (6 pom)

These results are considerably different from those previously
reported (see page 2). Groups of rats were killed after & months,
1 year and 2 vears for gross and microscop:c examinations of their
tissues. A considerable number of tumors were found with the most
frequent type being adenoras of the pituitary and thyroid or
Pheochromocytoma of the adrenal. However, the similar percentage was
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found in the controls consequently were considered not to be dose-
related. This conclusion was also concurred with by K, J. Davis, D.V.M,
9/20/73 (sce Sec. €, No. 5 of the present petition),

In summary of the ChE inhibition at the end of the 2-year study
the data show the following.*

0.6 0.3 0.6 0.3 0.0
ASQ:ASO, AOD ASD AOD | ASO, AOD A AOD Control AQOD

Male
Source

Plasma
RBC
Brain

Female
Source

Plasma
REBC
Brain

These data show that at the lowest levels given for 2 years there
is only a slight ChE depression in the plasma of the male rats while
all other levels ave statistically insignificant., This indicates
that the metabolites when fed together at 1:1 are approximately 3X
less toxic than the parent compound.

A 7-day dog teeding study was completed where 2 male and 2 female
beagles per group were fed aldicarb at levals of 0.7, 0.3 or 0.2 mg/kg/
day. It was reported that there were no deletevious effects noted in
the eriteria examined; mortality, appetite, body weight changes, plasma
and RBC ChE inhibition and liver and kidney weights. Brain ChE activity
significantly depressed but was considered not to be dose related.

* ChE determinations were made using DTNB (5,5'-dithio-bis-~(2-benzoic
acld) based on wodification of colorimetri: method of Carry & Routh,
€Clin. Chem. 11, 91-96 (1963). Heparinized blood samples were
centrifuged at room temperature, plasma removed, rbc made to criginal
volume with cold 0.9% saline and used immediately. Brains were
homogenized and diluted with 0,25M sucrose.
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Conclusions

About the only thing the newly subnritted data have established
i1s that the metabolites A. sulfoxide and A. sulfone are less toxic
than the parent compound when fed in a 1l:1 combination,

Previously submitted data indlcated that both the ChL NEL and
systemic for aldicarb per se based on the 2-year rat study is 0,1 mg/kg
or 2 ppm, Therefore the maxinun residue that could be safely supported
by these data is 0.2 ppm cn edible crops such as potatoes., Since
peanut hulls are not an edible coumodicy a residue of 0.5 ppr would be
considered safe as it would not be transferred to meat or milk vhen used
as for fiber in cattle or poultry feed. Peanuts make up only 0.6%
of the total 1500 gm diet consequently would not make a significant
contribution to the total intake, The amount received from potatoes
at 0,2 ppr would be 0.021 mg which 1s below the 0.03 maximum calculated
by Dr. Whitwore,

1f we use the reasoning in Dr, Vhitmore's memo of 3/28/67 (re
PP# 5G0473, 7r0573) that the safe ADI for aldicarb per se is 0.03 mg,
we cannot support 1 ppm of aldicarb on potatoes. However, CB has
concluded (memo of D. V. Reed, 1/24/72, PF#/ 2F1188) that "the past
plant retabolism studies, the residuzs present at harvest are couprised
of aldicard sulfoxide, aldicarb sulfone. ., . and possible traces of the
parent compcund, " Since the NEL for a mi>ture of the sulfoxide and
the sulfone was shown to be 0.6 mg/kg then conservatively using the
1/100 fold tafety factor instead of the usual 1/10 for ChE inhibition,
& value of (1,006 wg/kg or 0.306 mg could be supported in the total diet
of a 60 kg ran. With potatces at 10% of the total dietary, at a 1 ppm
tolerance tle amount of the sulfoxide-sulfone (in a ratio of 3:1)
contributed daily would be 0.15 mg. This is tess than the ADI, and
would be safe,.

Further assurances of safety are basicd upon petitioner's statement
in Section G that residues of aldicarb anc its ChE inhibiting metabolites
are further lowered by cooking.*

Recomznendat-.on
Chemistry Branch considerations permitting, TB finds the proposed

tolerance fcr residues of aldicarb and its cholinesterase inhibiting
metabolites at 1 ppm on potatoes is safe.

* We defer to ©B for concurrence with petitioner's clainm,

Robert P, Schmidt, D.V.M. CB
Toxicology Branch, ABPR , EEH

' : Division File
R/D Init:CHWilliams:9/26/73 Branch Reading File
RPSchmidt:sss:9/26/73 PP# 3F1414
Init:CHWilliams QL
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D, drew o laver, Chief
Yazitions Concrol Jranch
rescicides Tolarances givision

asticide Petition MHo. 2F1158
Taqicity daza (8 Aoril 1971, PP# 1008 memorandum) supporiing the safaty
£ astanliznzd aldicard residuzs domcnstratzd the following:

2 com no effect in rats diets fad for two years and in a
3-generation rat reproduction study. ‘ T

3.3 ppmn no effect in dog diets Ted for tuo yeers.

Adult suman males, 0.025 mg/kg as a non-ChE {nanibiting cose, | -

canclusion S -

These data are adequate to support the safety of the raquestad residue.
tolerancas ot this petition., . .- - . o

Diseussion . - .~ . :J,',, . i; . 'i  L f_ L
£3's 24 Jan., 1572 memorandun discusses somz toxic aspecis of faeding
exreriments as presented in Sec. C. They specifictlly refer to an acuia

(7 day) mouse feeding experiment demonsirating the fed matarial was more -~ .
toxic as rolated to other reportad mouse feeding experiments.  -- SR

T3 has taken due note of tiis same information and rates it unimportant .
in respect to our safety responsibilities. The study that CB is con----~ - -
cerned mbout is acuta toxicity data, providing about the same.ipformation |
as an LDgy determination. The differsnce recorded batween two 7 day. .. -
trials on a faw mice is actually within an experimental error range,

In answer to a C3 snecific question (24 Jan., 1372 memo) relative to the . -
acove toxicity information, 13 is of the opinion it isn't necessary for

tiie netitioner to furnish more completa chenmical charactarization of

samnles used in past toxicity studies, We baifave the petitioner has
adesuately 2xplained tne noticed difference in the mcuse acute toxicity -
studies, -
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oo jbonas IPEN detarnined thav plants and animals {cov & rat) metans0lisn
i similar (24 Jan., 1572 Cd mdmo) the yvarious plant mecabnlites Jogrease
i sionificancs gince tiey would have been develoced in Lne animal and
iz SUA Letal toxic reaction in gha tast animal would raflect excosure
“n tae parznt comwound and its deyaloved setabolites. Ta's long stand-
2y nolicy Far such a situation 13 shag safety consideration of possinle
Liant rasidugs 3B o adequacely su;sortzd without datailed roxicity data
jnFarmation about toe cacasnlites. Wi aut TouW gxoanbions, mapaboliles
apa 1255 toxic to fed animals tnan Lood QuTant comzadnd, ThoSEe ryatannlitas
nap pgva bes found to be more roxic than tae narent gainsoud aran’ L omore
i Seyartsd C8¢ as. To ve significant. tae mataboiites would nave
~oxjc or wmeors SO than tie parant apd present in tne sam arount
rraater amaunt than ine parant compound.,

1sove discussion i in response ro Conclusions 1{a}, 1(9), 1{c) in
., 1372, PP Mo, 2F1188.m2morandum(- .

seorge E. aitmora, gV
Section Chiaf - - .
Toxicology franch

pagticides Tolerancas Division

cCs

CGFitznuah

J3Cunmings -

PROJEPA o o
Perrine.Eranch..-“.~‘ .
Atlanta Branch‘(CLewis) S
Division paading File- ..: . - =
3rancii reading File A
op No. 2F1188 .- oo .
agdni tmore/€ed 37221172

Init: ciidillians




UNITED STATES GOVERNMENT DEPARTMENT OF HEALTH, §” 'CATION, AND WELFARE
' FUBLIC HEALl;: SERVICE

, CONSUMER PROTECTION AND ENVIRON MENTAL HFALTH SERYICE
emora?l um Food and Drug Adminiawration by v ornog
-~ D |

1
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Dr. Thomas H. Harris ' - 00761 ]
Division of Pesticide Reglstration DATE: September 9, 1969
Office of Product Safety, (PS-300)

5k xem AL

Associate Commissioner for Compliance (CC-1)

SUBJECT:  A1dicarb-Pesticide Petition 9H2418

Your memorandum of August 25, 1969 gives us concern. We have looked
at the previous objection which you raised on this product -- which
didn't mention a dust problem -- and now it would appear that because
a dust problem has been eliminated you are willing to withdraw your
objections. .

May we have furthey discussion from yYou as to jJjust what the facts are,
and, 1f the prcduct may be safely used, just why?

Attachment;
File (to be ieturned)

ce:
CC-~10 Mr, Jester
SC-13

l HELP ELIMINATE WASTE COST REDUCTION FROGRAM )
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TEMIK July 28, 1969

Acute Rat Dermal (10.3%)(#31-137)(4 hrs,) : LDgo= 44.9 mg/kg of
ac%?ve ingredient.
Only summary available,

Acute Rabbit Dermal (10.3%)(#31-137)(4 hrs.) : LDgp= 200 mg/kg of

active ingredient
only available,

Acute Inhalation with Saturated Yapors
(10G-v;{#31-173) : No effects noted.

Acute Rat Derma) (4 hrs){10%) : LDgg=~0.2 gms/kg (wet)
LD50= » 1.6 & <6.4 ams/kg
(dry)

Acute Rabbit Dermal (4 hrs)(10%) t LDgp=>1.6 & <3.2 gm/kg (wet)

Acute Rabbit Dermal (10G}(1 hr) : LDgg= 141 ma/ko (dry).
Report No, 28-78, table
No. 28-62.

14 Day Rabbit Dermal (10.3%)(#31-137){(10-G-V)} : Levels tested were 50 and
100 mg/kg. The formula was
wetted while 1n contact with
the skin. The 100 mg/kg
level showed body wt loss
and muscular fasciculation.

5 Day Rat Saturated Vaper Inhalation
(10-G-v)(#31-173) : No effects noted.

15 Day Rabbit Dermal (10.5%) . : The 0.2 and 0.1 gm/kg levels
caused depressed body wt gain,

Subacute Exposure on Topsoil (10G)(28 day) : Soi1 was treated with the
equivalent of 100 and 500 lbs
per acre, No adverse effects
were noted.

Human Pofsoning : See Ref Nos. 41,42,43,44,45
and 46,




“Antldotal Therapy

Seven Day Rat Feeding (Sulfaxide)

Seven Day Pat feeding (Sulfone)

Seven Day Rat Feedling

Acute Rat Dermal (99%)

Potentiation Study

Effect in

Comparative Behavioral
Rat (Yech)

Effective Therapy for Overdoses of

Temlk (Rat)

v

In Rats

iy
o
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FPCOBEFLY:am [(/3/€9

were N, 8 and n, 4
effect level is

Levels tested
mg/tq., The no
0,4 mg/kn,

Levels tested vere 0,4, 1,0,
2,5, 5,0 and 20 mg/kg, The no
eflect level Is.~0,b4 no/ka,

Dosage levels tested were 3 2,
1,6, 0.8, 0,b ma/ka, Results
are nuestIOnahle.

Lﬂqo =3,15 mo/keg in firet study,
50 =7.0" mg/kg In seceond study,

Ho potentiation was noted,

Lowest effect dose was 0,206
ma/ka by tP route,

The effect of Temik was shown
to be principally perlpheral,
ftropine was effectlive,

Atropine plus decamethnntunlﬁh':
wAs very effectivea,

NO sensltlt&!lbn respunsé wasA‘f‘
noted
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Pervellnetion Petential In Chiekens : N ~vert ataxie or 1imb

Yeptatrlism Study

Acute Rat Oral (Sulfone)

(Sulfoxide)

{Tem]k Oxtme)

(Sulfoxide Oxime)

(Sulfoxide Nltrite)

(Sulfone Oxime)

(Sulfone Nitrite)

Acute Pabbit Dermal (Sulfoxide)

Acute Rabhit Eve (Sulfoxlde)

raralveis nnted,

Fajor route !s te Sulfoxide
ard then to Sulfexide Cxire,
Elirination of Terik from
the rat, dog, ard cow Is
virtually cemplete in & to 7
days with °¢ to Q8% ¢f the
radioactivity accounted for,

From 64 tn RI% of the
metabolites are excréted in
the first day.nine of the rat,
dog and cow,

LDSO-ZB mo/ke at a 0.1% cone,
inTecorn i,

LDRO-O.BB mg/bg at a 0,12 conc,
in"corn ol1,

LD 0-2385 mo/kg at a 20% conc.
in"corn atl,

LOco=6.0 gm/kg as a 10% agueous
sclution,

LDSO-h,O an/kg as undiluted,

LDSQ-ISSO mg/kg as a % 1n corn
oil,

LD:9;350 mg/ke as 1% In pcly=
ethytene glycol Lon,

LPSO.S.O f"gfl'-{l-

100 mg of drv nevder produced
death in thirty minutes, A 17
solutton In pronylene clycel
caused no corneal Injury or
death, -

i3

-




Acute Pat Inhalatien (Sﬂ Woe) t A dust cone ef 13,33 Nn/ﬂ3

produced 5/¢,deaths at 30 mlinutes
(or_ﬁ.? Mg/ of ALLL)

Plant Metabolites t Metabolites are muceh less texic
than the parent chemical,

Radio-Activity Study In Pats Chemical was readilv abscorbed
{Sulfone) t and excreted within 7 days,

Radio=Activity Study In Dogs

(Tem!b! : Eliminatlon required eleven days,
Hetabcllites are 1Psted in report,

Metabolism In Fat and Dog ‘

{(Temik Sulfone "Three metabolites were recovered
rroktahly contain'ing the sulfene
grouping,

S1x Month Rat Feedln | :
{(Sulfoxidey Levels tested were 0,125, 0,25,

0.5, and 1.0 rg/kg.th,! .noted
at all levels,

Seven Day Rat Feeding (Sulfoxide): Ch,Tnoted at seven days at 1,0
- mg/ka, Me.chsl~ noted at same
level when animal wa¢ tested one
day after lazt treatment,

Ninety Day Rat Feeding (Sulfoxide):Levels tested were 0,0625, 0,125,
0,25, and 0,5 mo/kg., Body wt,
Inhibition noted at 0,5 mg/kg.
No other real effects were In
evidence,

5.4, and 16,2 mg/kg, th,I noted #T
1,8, 5.4 and 16,2 mg/kg,

Six Month Rat Feedlina (Sulfone) tLevels tested were 0,2, 0, 1.8,'

Seven Day Rat Feedlne (Sulfone) t Level tested wase 5,4 ma/ka, CH,I|
neted at seven days, Complete
recovery wvas noted when anirals
were tested for Ch,Y1 24 hrs,
after last treatment,

T St i e -
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Hipety Dav "at Feedine (Sulfone) : levels terted vere N.2, 0,6, 1,
' 1.8, %.4, and 16,2 re/bp,
Ny T neted Rt 1,P, 5,4 and 16,2
repfie, Cornlete recovery was
noted vhen antrale were tested
fer CF,1, 24 hrs, later.

“inety lav Doe Teedine {Sul fone) : levels tested were 0,2, 0,6, 1.%
o and S,4 ry/kp, Sore bodv veipht

Inhibition wae noted at 5,4 rp/k

Plasra CH, T was noted at 5,4 'y

teute Tat Dermal (10.32)(#31-137) ¢ LDSO,AA,B re/ke of active inere=
(4 hrs,) dient, Only sumrary available,

Acute Rabhit Drg_rmal(lo.a?f)L_ﬂ=_31-137)=Ll)50->anc rp/ke of active

(4 hrs.) inpredient, "nly summary
vas prersented for review,

14 NDavy Rabbit NDermal (10,3%2)(f31~137):1Levels tested were 30 and 100
{(10-c~\) ne/kp, The formula was wetted
while in contact with the sy
The 100 we/kp level showved bod
wt, loss and muscular fascie
culation,

Acute Inhalatfon With Saturated
Vapors (10-(G=V) (#31=173) ! Yo effects noted,

Five Dav Pat Saturated Yaror Inhalationy
(10=C=V) (#31=-173) Yo effects noted.

Alr Saﬁpling At Yorrulation Plant : edpe vas conridered as Leing
hazardeous,

Numan Case Peport { One person (a fornulatar)
shoved & 57X +«duction in
cellular CH.F and sores
tiphtnese of the chest,

P . 3 N LI PR
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Pered Case {('uran Tofsoninr)

Pittsbureh Care (Human Poiscenine)

English Case (lluran Poisoninge)
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Toxicity of Treated "int arnd Lettucet “oth the r'nt and lettluce
i teo!l, ve and retalred the
Temit. The mint aprears
te 'e rore tovie than the
lettuee,

“enatchee todsontine {liuran)

Vaddell "oisoning (Huran)

Tt e LT
Ay de L

L1}

1
3
ﬁz

Usare Contact (Muran) Hiphest contact would he
' app., 4 mre of active in -
rredient per day per nman,
VYaluers can he talen twvo
ave, T do not arree with
the presentation,

Oy 5 e it MR
siloe. .
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Acute Rat “ral (fuvlfeone)

The oral Lnsouzs rp/kn., The test raterial wae civen as a 1%

solution in cern oild.,

Acute Pat QOral (Sulﬁpxidez

The LD, . =0,88 re/kg.,
!

30

Seven Nay Rat Feeding (Sulfoxide) .

Five males and five females were tested per dosape level af 0,4,
and 0,8 mp/kg. .
Results: The 0,8 ma/kg dosage level produced a reduction im body

weipht and eryvthrocyre cholinesterase depression. The no effect

ievel in this study appears to be 0,4 mp/kp,

Seven Day Pat Foeding (Svifone)

Five nales and five fernales were tested per cosagce levael &F 0.4,

1.0, 2,5, 5.0, and 20 mp/ky,

Results: The dosape levels betveen 1,0 and 20 mp/kr cause a
decrease {in the dbrain cholinesterase activity., The 2¢ np/kg

level also producee a decrease in body weipht and decrease in

the plasma andlerythrOcyte cholirnesterase sctivity, The no-effect

level appears to be 0,4 mg/kg,
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Seven Dav Ret Feedinc (Cheric)

rive rmales and five ferales were tested ner dosaere level nf 0,4,
0,2, 1,6, and 3,2 meo/ko,

Fesults: The chemical depresserd the body weiehte ~f the rale

and ferale rats at 3,2 mo/ke bhut did not affect lg¢ver or kidney
weiohts, Plasma cholinesterase was deoressed amona rales and
lfemales at this level but only in erythrocvtes a2mona males,

Brain cholinesterase showed no inhibition in elther sex. At the
lower desace levels there were no statistically sionificant
deviation from control values, .

Comments: Althouah the high dosane level used in the studv is
three or four times the acute oral LDgp, no deaths were reported,
This plus the Tack of outstandina orranic nhnsnhate pofsonine

symptoms makes me hesftant to accept this test as beinno completely

valid,

Acute Pat Dermal (99%)

The test raterfal was given as 2 sotutfon in dimethylphthalate,
The contact time was 24 hours, In the f1rsf study, the rats verse
kept in restraining cages and in the second studv aluminum fotl
was used to hoid the test materfal in place,

Results; The rats which were keot in restrainine cares showed

an LDgy of 3.5 ma/ka, These animals showed s1ioht fagciculations

at one to two hours followino treatment, At 24 hours the surviving

rats of the hiohest dosace level were weak, CTleaths occurred betweén

.9
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7 and 22 hours, Tecovervy recuired one tr three davs,

Tre anirals thich had the dose held in place *v the alunminum

foll shoved ar LPo=7.7 rp/¥g. Fasclculatinns apneared one to

five hours after the anplication, and vwere follnrved by semfe~cellapse
lacriration, and salivation, Ar 24 hours, the survivore wvere
irritabhle and 2 fev were weak, Deaths occurred betveen seven and

thirty hours, FRecovery recuired one to four davs,

Potentiation Studv

’ .
The test material was tested in equicencentration sclutions with
[ 3

tlie following cholinesterase inkibitors; diazinen, dipterex, EPXN,

guthion, malathion, rethyl parathion, sevin, and trithion,

Resulte: The results are considerec to be In the rangse cf sipple
edditive effect, The ratios ranred from 0.19 to 1,83, &As i{ndi-
cated above, these ratioe are consicered additive 1f they fall

hetveen 0,5 and 2.0,

Comparative Rehavioral Effect In Pat (Techrical)

Discrete or noncontinuoua avoidance hehnvi;r wag studied in 10
male harlan rate, velphing betveen 400 and 500 prs, Ftudies were
performed in a.ten conmpartrent rat shock hox, Lach corpartrent
vas supplied with one lever with an operatinrg pressure of 12 gom,
a cue lisht consistinp of a 24 volt light bulb, and an individual

grid floor to which 3 milliamperes of current wasa delivered by a

prid scrabler. The two chemicals terter were Tomil and sulfoxtide,
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The chericals were injbcted intrareritones]lv yeine ecither

ethyl alcohel or distilled water ae cplvnante, The anipsls were
tested for six hours,

Results: [ffects of Teril and the sulfoxide furinnm the ciyx

hours indicetec that a dose af 7,266 ra‘la was the lowvest tose
effective throunhout the six hour nericd, The dese of 9,133 ra/ke

apncared to be somewhat effective durinm the €irst 3 hour neriod

but nots.anificantly <, durina the second peried, °

-The intraperitoneal L050=n.57. Thus, the ratie bhectween the

U,

lovest effective dose of (0,2€€ ro/ke) and the intraneriteoneal

‘-
——m

LDgg (0.57 me/kn) cives a ratin of 2,

Effective Therapv for Overdoses of Terik in the Pat

Temik and 1ts retabolites sulfoxide and sulfone vere drsed ora11v
at 1 and 2 times thedir resnectivp oral LD‘.0 to rale rats and an
.atterpt was rade to identify possible sites of reactionn ,

Pesults: Thece chericals nroduced a stronn muscarinic action at
exocrine, excretory, bronchial, and cardfac nerve sites, In additig

a nicotinic effect was showed tn occur at the rmvoneural ifunctions,

o
1
Y
3
R
ﬁ
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2
3
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The effect of Terik was shovn te he nrincinally pernheral with
1ittle or no central nervous svster effects in the rat,

Atronine was shown to be the antiruscarinic druer of chofce ane
capable of completely blockine the ruscarinic effects noted at 2

timee the LDsy of the test raterial and its retaholites,
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Fesults tndicate that there in ro retien en the avtonortc pansiia

and that all nfcorinic rffucts are everten eu the reenecural Junctdon

Antideta) Therapy in Tate

Terik wvas Josed at 6 and 3 tires tioc oral LF50 folloved within

J to 4 winutes by fintravenous atropine sulfatec at several differernt
dosares which were then followed within cne rfnute Ly dntravenecus
decarethonfum, When rultiple doses were riven, the anticdetes

were Injected as soon as the effect being blocked rﬁoccurred. Ino
other studies 2-PAM wvas adpinistered intraruscularly at 15,0 re/lkg
alone or in combination with atropine sulphate at 5,0 rp/kp intra=

peritoneally within three to four minutes after tvb or three tires

the intraperitoneal LNgn of Temik,

Results: While 8 fireﬂ the nral LD50 ¢rnse of Terik could net ke
effectively hlocged, 6 tiree Lhe LD50 foee could te controlled

when atropine sulfate anc decamethoniur vere used in c0ﬁ51nation.
FA* {n comhination with atropine sulfate arneared no hetter than

atropine in controlling the effects of ? and 3 tirer the {ntra-

peritoneal LDSO dose,

Sensitiring Potential in the "ulnea Pic
Twenty-twvo voung adult puinea piss wvere injected irtraderrally

with 0,05 ml of an N,1% solutiecn of Temib in 0,85%% saline,
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Starting 48 leure after the !pitdnl friection, A sertes af ¥
interderral cencitizing Injrctliens 0 0,1 m! of the Teril soluticn
verc siven at the rate of 3 inf2ctiens ner veek, Fack injection

was riven into an untreated site,

The animals wvere then allowved a three veel incubation pericd and
then wvere given a challenre interdermal injectior ¢ ¢ D ,N5 1 of
the Terik solution,

Results: No alhino male ruinea pip of the rroup shioved any

rensitization response,

Demvelination lPorentianl in Chickens,

Six chickens were tested per desage level of 9,0, 4,5, and 2,25
rp/kp.  All solutions were rade un In corn oil once each week

and orally administered dailv for 30 davs, At the conclusion of‘
dosing, the anirals vere observed for an additienal 30 days in

order to detect any celayed sipns of ataxia or hind lird paralyeie

Metabolisr Studwy

Several metahbolf{srm studies in anirale ehqwed the rajnr pAthuay
of depradation to be by oxidation to Terik eulfoxide tvhich {n
turn was derradated to sulfoxid. orime vhiech Iin turn wvas ¢confugated,

Other pathways 1nciudcd hvdrolveis and nitrile series,

These studies showed that the elirination of the test naterisgl
from the rét, dop, and cow is virtually complete in § toy 7 days

vith 96 to PRY of the radicactivity accounted for, “ost of the

23
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Terdk retabolites (€4 to £3%) zre excreted in the first day
urine of the three species and rnly roderate arcunte are found
in the feces., One investinator found no radicactivitv in the
radt carcass 4 days after dosinn with labelled Temik, This rayv

indicate that the campound 1s not stored in the tissves,

Direct metabolic studies were the two toxic metatolites (Tem{k
sulfide and sulfene, had been performed in the rat where 97% and
P7% respectively of dosed compoundgwere excreted 1n.7 to 17 days,
Post-mortem examination of the carcasses and nastrocﬁntestinal -
tract of these rats showed no detectable residue radioactivity 7
davs after ingestion, Urinary excretion of Tenfk sulfene by the
dog which was dosed at 1 me/ka was reported to he akout 76% in

7 days,

Acute Rabbit Dermal (Sulfoxide)

e

Sty

The test material was applied to the test animals as a 5% solution

in propylene alycol,

Pesults : The LDSO=5'0 mn/ka,

A on v \ $ieln

Acute Rabbit fye

The instillation of less than 100 mr of the dry powder Temik

sulfoxide caused death in a rabbit in 30 minutes, An excess of

a 1% solution in propylene alycol did not produce corneal {nfury

nor death, -

o~
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Acute Rat Tnhalatior (50 V1)

Sixtv rale rats were enteeed te o cunat ¢encentraticr of 13,33

w3
rel ¢f the forruletien,

Pesults:r At 15 rinutes, no deaths vere noted, At 30 ~inutes 5
--'_’-»—"'ﬁh‘__‘_‘_—h .,

of the 6 ferales vere dead, Autopsy findings revealed tetechial

herorrhare of the lunps and traces of *loeod in the intestines,

Typical anticholinesterase syrptoms were ohserved after the one=-

haifr hour inhalation,

Toxicity of Plant Metabolites

These data Indicate that the plant metaholites of Terik are ruch
less toxie¢ than the parent compound., The oral Lnsofor rate are
8,0, 1.6, 4,0, and 0,35 gn/kp for the oxime sulfoxide, oxine
sulfone, nitri{le sulfoxide and nitrile sulfone, Pats vere the
most tolerant of all species studied with the exception of nitrile

sulfone for whbich rabbits had a greater tolerance,

It was established by reans of purified enzvre preparations that
these probahble non-carbarate metabolites were not cholinesterase

inhibitors,

Padjoasctivity Study in Rata (Sulfone)
S-methyl-Clk

(Zé.S‘ﬂc/mg) Temi¥ sulfone dissolvad in rolyethylene

glycol 400 was administered to rats by stomach intubation,

B T IR T I
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“uring this study, the anirale vere Yowveed fnc =iduallv in all
fFlarss retal'elisr cares whiclh rerrftted the sirultaneceuz and
separate collection of urjne, ‘eces, and respiratore Cﬁz. At the
terrination of the study (7 davs) the anirals vere hilled and the
carcasses of 2 anirals were analvzed for residual Ci4 .

Fesults: The sulfere is readily ahsaried and excreted bt the rat
vith an averape of 74% in the urine, 10% in cape vashinpe, 1,87
in feces and 0,60% in respiratory Cﬂz. No radicactivity ;ould be
detected in the gastrointestinal tract nor in the c;rcass after

7 days.

Radioactivity in Dogps (Terik)

Nonlabeled Terik at a dose of 0.75 rp/dog/dav was added to tte
food of 3 ferale beagle dogs maintained fn indfvidual retaboliar

capges for 20 days, On the 21st day only, a methkvl labeled Clﬁ

was subtituted for the nonlabelad corpcund, After this single

exposure, the dogs were continued on nonlabeled Terilk for the

reraincer of the studv, Urine fror each dop was cnllectad and
analyzed for radiocactivity each day by ldpuid scinttllation

counting techniques,

Resultst: The. elimination from the dope Ry tav of the urine re=

quired 11 days, The rate of evecretion had hecore less than 27
of the dose after the 2nd dav and lema than 1% of the dnse after
the 3rd dav, Flirination Ly way of the urine averared 74% of the

dose for the 3 dogs,

T e e w e .
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A urinn}y retabolic prefdle as deterrdned Vw e {cn rpl chror-
ateprarhy led to the fdentdiflcatian of Terit eulfape nitrile,
Terik sulfone oxira, Terik sulfene, Termil gulfoxide crime, and
Terihk sulfoxide, These compouncds account for 44,5% of the

activity from the colurn, Tertk, Terik nitrile, or Termik cxire

cannot he detected,

Metabolism in the Pat and Dop (Teril Sulfore)

At T L R P 8

Urines from Temik sulfone orally dosed rats ottained in the

material balance study reported earlier was used to ohtain a

profile,

Results: The retaboliec profile ohtafned by si{lich pel chrom-

atography with urine from dops fed lakteled Terik pave a chromr=
atopran with 10 cistinpuishable areas, Profiles developed fror

urines of dogs and rats dosed with lahelad fulfone indicated six

of these areas prohably contained corprunds with gulfone grouping,

Individual peak components vere verified by thin layer chroma-
tography., Temik sulfone nitrile, Terik sulfone oxime, and TemiX
sulféne were identi{fied in urines fror the dors dosed with Temik
sulfone, These components plus sulfoxide nitrile, sulfoxide oxime,
and Temik sulfoxide comprised the known orranco~-soluble fractions

generally reported,




007611

fdx Yenth Pat __?'o_g_i:_:{_nﬂ?_____(_"- Ul eyrsdo

Tifteen ralec an’ fifteen ferales vere teste! per dosare Jevel

of 0,125, 0,24, 0,5, and 1,0 me/}r,

Results: Al rats survived the 2,0 rp/kp level, “e rore than

cne rat of either csex died at anv ¢f the loer doecarpe levels
durinp the first threae menths, and cenly one of 96 rate died
during the Jast three months of the studv,

The overall dfet consumption of the rale rats at the 1.0 rg/kyp
level was slightly but significantly deprereed at 3 rmonths, but
not at 6 months, The male arirals at this doeape level also
showved a reduction in body weight pain as cnwpareé to the_cnntro]

animale, The male anirals in the two lowver dogape levels also

showed a reduction and body wefpht gain,

Plasma cholinesterase was significantly inhilited 1n the rales
and the fermales at 0,5. and 1,0 rp/kg., Tt was also significantly
inhibited at at 0,25 and 0,125 mp/kf In the nmalee at 3 monthy af

dosing, However, it was not Iinhibited at 6 MONLhams

Erythrocyte cholinesterase was inhibired ar 1,0 rp/kg at 3 months;

and at 1,0, 0.5, and 0,25 mp/kf at 6 months, No sirnf{ficant ip-

hibicion of erythrocyrte cholinestersse was found at N,125 mg 'Ly

in either sex at 3 or & ronths in the males,
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Prain chelinesterase wee sienificentiy lover than the countrol
value in the rnales at 1.0 wo/bka at 3 months and in the ferales

at 1.0 and 0,5 na/kg at 6 manths,
No aross or microscopic lesions were observed.

Seven Day Rat Feeding (Sulfoxide)

&iﬂt I Five males and five ferales were tested at a
dosage level of 1.0 mrg/ke for 7 or B8 days,

Cholinesterase values were determined at the

._
LRV S

end of this period,
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Results: This level produced sionificantly depressed erythro=

rl
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o

cyte and plasma cholinesterase values,
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Part Il Five males and five females were tested at a

Sow ey
st

. ¢,

dosage level of 1,0 mg/kg for 7 days plus 1 day

vl

on control feed,
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Results: The cholinester:se values which were roted in the prior

5
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part of this study were not obvious in this section. Deprescinne

of as much as 80% which were noted in the other study wkte

completely (eversed fn this study, This data indicates that the

ERERRN * ‘:‘-"“'!w’?
e

chemical is rapidly metabolized within the body,
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Yinety Dav Top “eceding (Sul foxide)

Three rale and three female heaple dnos wvere tested per

desage lewl of 0,0625, N,125, n,25, and 0.5 mp/bvp/dav,

Prior to the first day of feeding and at 11 veeks the folleving
vere determined - tloecd urea ritroren, Y lood plucose, biliruhbin,
SCOT, SPPT, serur alkaline phosphatase, total red blood cell

and white blond cell, differential white hlood ceil count and
hemoplabin,

The plasma and erythrocyte cholinesterase were deterrined prior
to the first dose and at 1,5 weeks and at 1, 2, and 3 rnonths of
dosing. The brain choelinesterase value were aAlro determrined

at the termination of the study.

Results: The 0,5 mp/kg ardimals showed a significant retardation

of body veight pain durinpg the first wveek of the studv, /Lfter
this point the weipght was unt sipnificant hut it was definitely
lcwer than the corresponding contronl anipals, Mo mortality

occurred during the entire study.

The biochemlical ard hematolorical determinations made in this
study appeared to be within a normal range, There uvere sore
sporatic sipgnificant differences in the alkaline phosphatase
an§ S5GOT however none of them appeared to be indicative of a

- detrimental effect exhihited bv the chemical.
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fi{x Month lat "eqﬁiﬁy {ulfrne)d

"ifteen rales and f{fteen feralee vere terted ner foeape level
of 0,2, 0,6, 1,8, 5,4, and 16,2 re/lip, Tive rate of each sex
vere randorly selected and villed after 3 monthe of Fosinyp,
Cholinesterase levels, liver and Fidncy veiphts ancd micrcscorice
appearance of the cranial, thoracic and abderinal viscera wvere

ar

made at this point, The surviving anirals vere sacrificed at
6 ronths, . )
Pesults; The mortality rate, diet consurption, and Jiver and

kidney weights of the test anirals were statiscally giviliar

to the control values, Body weipht changes of the rats at the

hiphest dosage level (16,2 mp/kp) were significantlv lowver than
that of the control anirals for the first 27 & 5 davs for the
rmaler and fermales respectivelv, At a later date the males

apain showed a significant body weilpht inhibicien.

Plasma, erythrocyte and hrain cholinesterase vere all sipnificont
depressed at the dosage levels of 5.4 and 16,2 reflke at 3 and 6
.months. Plasma cholinesterase was also depressed in the rales

at 3 months and in the females at 6 monthn at a dosage level of
1.8 mg/kg; erythroevte chnlinesterase wvas also lover in these
rats at this level as well as in the males at 6 months, B%Brain
cholinesterase was lower in the ferales at 6 months Qt the dosage
level of 1,8 mg/kp, No depression of cholinesterase values

vas noted st the 0,6 mg/kp dosape level,
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¥@ evoss oOF ricrescopic lesions were arted tpn apv tissuc

or orgsan at the 37 or 6 rontns fnterval perind,

teven DPav Yat reedins (culfone)

T, Five rales and five ferales vere fed the dosare

level af %.,4 melke until after 7 or § davs of dosinf.

»

T1. & mimilar proup was «started on the sare date but
the test raterial vas remnved 24 hrs. prior to the

termnination of the study. '

Hinetv Day Rat teeding (sulfone)

T, Five males and five females were tested dper cdnsare
Lavel of 0.2, 0.6, 1.2, 1.8, 5.4, anc 16.2 np/kg.

IT, An jdentical group VAaS§ tested at the same dosare
levels and the same protocol vith Lthe exception that
the animals did not receive any test raterial during
the final 24 hrs, before ternination of study.

Resultst The significant plasma and ervthrocvte .. cholinesterase
depression at 16,2 and 15,4 mg!kp and brain cholinesterase
depression at these levels and 1.8 rp/kg (ferale only
for bLrain) after 3 months of cosiny was reversed in the

second siudy after only 24 hrs, on control dlet,

Ninety Dby Dog Feeding (Sulfone)

Three naies and three females were tested per dosage level of

0,2, 0.6, 1.8, and 5.4 mp/kp/day.
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Plaegra and ervthrocvte cheolirecterase and terateerit ern
¢eterrined prior to the “frat deore and at !,9% veels and at 1,
2, and 3 rcnths,

Jesultst:  The btody weipht rain of the 5,4 me’kp/dav dosape
level vas lower than the crrrespencinp test and
control amirals, 7This difference vas not corsidered
sipnificant,.

No mortality was noted during the studv, The ‘ndividual liver

and bidney weights were ceowmparahle to the correrﬁnndinp control

values, 7The individual and nean values of the biochemical teet
and hematological determinations shoved only a ssignificant

difference in the serum plutaric-nxalscetic transaminase at the

0,6 mp/kp level but not at the 1,8 or 5,4 mp/be,

Acute Rat Derral (Four hours) (Ten f=v)(10,3%)(N0,31-137),

fnly & summary of these data are nresented and thev indicate
that a four hour test was conducted with the cherical on rats,
The chemical was in graﬁular form whieh was nlaced under the
tape and were wetted at frequent intervals with phesiclopical

saline,

Results: The acute LDsQ=44,9 pp of active fnpredient per kg,

Acute Pabhit DNermal (Four hoursf{10.3%)(#31~137)(10~r.v)

The test material wams placed under the adhesive tare in the

dry form.
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Yo mertality resulted arong the four ani{rales dosed
at 200 re/kg of Aactive Inrredient, Only a surrmary of

the data was presented,

Yourteen Day Mabbit Dermal (10,37) (§1-137),L}0-°-V)

T{ve rabbits vere tested per desape level of 0,35 and 0,10 pgr/kyp
The 0.05 group was started two days later than the 0,10 gm/kp
group, The test raterial vas applied in the form of pranules
under & 4x4" pauze pad which was retatned in place bv a fibergplacs
screening, The rahbites were imrmobilized for six hours each day,
and the pauze wetted with2 1of wvater every 45 rinutes, eipht
times per day, ‘

Results: The body welght of}gfl sm/ky group was sipnificantly

depressed throuphout the first week of testing,
Recovery was noted during the second week. One rabbit
receiving the 0,05 gm/kp dosape level lost & considera
amount éf weipght 637 grms by the end of the-study.

If fhiu aniral's values were extracted from the results
the results #ould be considered norral, Tf the results
of this animal were included they would show a mean

body weight loas of 0,023 pms at the end of fourteen

davs,

Acute Tnhalation With Saturated Vapors (l0=Ca¥) (£31=173)

fix female rats wvere placed into a charber which had previously
been heated in a room to 106° F with 18.56 pgm of Temik 10~G=V
pranules im it which had heen wetted, Length of exposure for

the rats waa eipht hours, .

4
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The exact procedure and specifications are lirnted in the
report, 1 co net feel that everv aspect cf the procedure

should be reported here,

Fesult: The rate which were ktlle! irrmcdiatelwy after the

»
- ie

eipht hour expeeure shoved no sipnificant depression

of the cholinesterase values of the RREC and plasra,

Five Day Rat faturated Vapor Tnhalation(l0-r=v)(#31-173)

The protocol employed for this studv was {dentical to the

R G

L

protocol used for the acute inhalation vwith the saturated

% f:,“'::;; ;

vapors with the exception that the length of the study was

o

extended from one to five consecutive davs,

NI
Vit

Fesults: The results obtained froo these rats indicated no
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significant .depression of the KBC arid plasma choline-
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Alr Sampling At Formulation Plant

The formulation of 484 1bs of the formulation {(10-0)showved

the following findinge: the dryer did not control the vapornm,

e,
X

.*‘:‘

mista, and poselble fine particles piven off during the dryinge

1o

process; the larpe area i{n which the dryer was located contaiped
conéentrationu of the tast n;terial considered hazardous to
the health of unprotected persomneljunknowvn quantitiei of
methylene chloride and the test materisl were exhausted to
the atmosphere; the work with the test material was difficﬁlt
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to isolate from other apricultural chericel oprrations being
perfcrred in the area by unprotected Chericel Torrulatore

nersonnel |

Huran Case Feport

This case involves one person, a Chemical Tcecrruletor which
showed a 577 recduction Iin cellular cholinesterasc after
exposure to the test material, His plasra cholinesterase level
was withip the normal range, Two days lat.r the éullular
level cholinesterase value had returned to within the normal
range, Tha exposure consisted of operation of 4 rechanical

bagging machine during the morrning workinp periocd.

The men also complained of being tired and having a tightness

in his chest,

Toxicity of Treated Mint and Lettuce

1. Under field conditions the test material was applied
to establiehed mint and lettuce plants at the rates
of 30 lbe, active inpredient rer'acre hroadcast and
3 lb, active ingredient per acre sidedress for the mint
and lettuce respectively, The crope were picked seven
daéa after treatment. These plants were then presented

to rabbite which have been fasted for 24 hours, The

anount of the plants consumed within a 24 hour perind

wae Culculated.
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Laboratery prevn rint ard lettnce vere treated
in the laboratory with the test raterdnl at the
rate of 20 1lbs, of active insrediunt rer acre
broadcast, The plants vere picled seven davs
after treatrent,
Pesults: Plants grovn under field condition shewed a
total residue level of 49,83 pppin the rmint and
18,68 ppr inthe lettuce seven davs after treatnent,
Matabolic products detected Iin these lents vare
qualitatfvely msimular to those previously reported
in other plant specles, The test rahbits did not
rapidly consume the quantities of food presented to
them, The highest amount of plant material which
wae consumed by the rabbits during the 24 hour period
resulted in a dosage level of 1,3 and 0.6 mg/kp of
Temikx plus Teﬁik sulfoxide for the mint and lettuce
respectively, .No rortality was noted,
In the laboratory portion of the study the treated mint

contained 43,54 ppmrand the lettuce had 54,24 ppr of total Clb-

Terik equivalents seven daye after treatment, The plants vere

then horogenized for the purpnse of oral feediny to rats. The

14 day tat LDSO level of this homosrenite was 13,1 gr [kg for ghe

ﬁint.lnd'gfeater than 32 gr /Ly for the lettuce,

. . 5;7.
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Usapre Corntact In fotton (In Puran)

The hiphest concentration of Teril and its tewic retaholiter
found In cotton vhen the pesticide is used nt recorrended
dosape is about 1B6 ppm. DPurinp the tire vhen cotton Bcouts
may be expected to be examining the cotton crop for insect
infestation the pesticide level will Ye about 42 ppr, In

exarining the plante some of the leaves will he rinched off

and/or crushed  thus permitting contact with plant juices,
Estimates from knowvledpeable persons placed the volume of -
plapt Juices contacted at a level prohably not exceeding

20 ml in a workday,

- If we assume a concentration¢300 ppm of Temik and its toxic
matabolites in the cotton jJuices, each t&;ﬁi of plant jufce
will contain 200 mg of active ingredient, Tf a man contacts
20 ml of this plaut juice he will contact and absord 4 mg aof

pesticide,

The report goes on to say ‘hat ﬁ; wa NOoW assume A fran response
like a rabbit insofar ans terread- absorption we find the feollowing;
The skin penetration LD50 in a rabhit of an aqueous solution

of Temik 18.19.,8 mg/kg (?). In a 70 kg man this would pean the
LD50 dose for him‘would be 19,870 aor 1,386 mp, If we now

apply a factor of safety of 100 we arrive at a dose of 13,8 mg

of pesticide, The report states that this (s =till 3 times

more than the 4 mg to which the mar could theoretically bi.f L

exposed,
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There are tvo thisni~s rens vith thig TEPOTL e fAar oag ey
IFravledpe of the cherlecal pove. “irst the rathie 1,3:50 vhich
1 presented dn the earlier hoerlse vecelved freorm the corpany

. 50
indicartes that the LD is aprroximatelv 5.0 nmpflye and not
19,8 mp/khr as started in this rection of the fock, This alter~
ation in value repleces the 13,8 mg menticrred In this section
vith a value of 3,5 mp, As you can readil: see the 3,5 mp is

telow the thecorethical exposure level of 4 mp,

Secondly the person writing this hook (Lr, Hainesr) has calculated

] 50 .
from the acute dermal LD rather than the acute dermal L%

N TP e a gt

Tn essence he 1s saying that the man vho receives this exposure

har a 50X chance of dying which Js further reduced hy a gafety
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EYROLYSIS PRODUCTS I CIGARLTTE Sf‘ SiHE AND
MOTADOUITE h-‘SIn'\.['_‘S Wi CURED ATD GREEN TCLACCO
GRCUED 30 S=METHY L --]., .—'-‘.LDI::' A0 TLRIATED SQIL

o Mg feveed velghi b .
Guenl? G smebe
24,3 &1 0.2_
1.3 0.9 0.6
7.4 1.0 0.9
6.0 1
1.0 ND
16,3 0.3
1.0 1.0
2.7
5.2
0.5
0.5
0.0
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UNITED S'I'\ATES ENVIRONMENTAL PROTECTION AGENCY

Cacuwegf No t,9?R
DATE:CL'SEptEmbEP o, 1978

- SUBJECT: EPA # 1016-TO, Starclak Wr75. Sulfocarb on’ Tobacco.

S . . 007611
H.W. Spencer, Fh.D. 9”’5/ - |

Toxicology Branch/RD

. Sanders, PN 12
Registrant: Union Carbide Corp.

7825 Baymeadows Way. P.0O. Box 17610
Jacksonville Florida, 32216

Conclusions ard Recormerdations

1. Label for use should irdicate pounds of WP 75/acre

2.

Supply the folleowing data to support the registraticn request:

a. Oral Toxicity LD SO - rat, female (WP 75)
b. Dermal Irritation - individual scores using the moistened
Inhalation LC 80, rat, ferale (WP 75, dust

.
d. Individual eye irritation data for study II 38-87.

3. The use of the pesticide shculd be delineated as to the type and

use of tobacco, especially since curing of tebacco by methods other than
heating, i.e. "flue cured" dces not ternd to lower the residues as well as

the flue curing method since residue data on tobaccoes such as bdaryland
) Y
{barncured} were not presented for review,

,Joxicity Data Surmary Considered

Oral LD 50 (technical) 21.4 (14.5-31.7) mg/kg rat, male

Oral.LD S0 (WP 75) 23.3 (15.8-34.5) mg/kg rat, male

Denral LD 50 {(technical) 1000 (478- 2090) mg/kg rat, male
Inhalation (WP 75) dust 1 hour LC 50 %70.8 mg/L rat, male
Inhalation (#P 73) dust 4 hour LC 50gs O 5 mg/L rat, male
Eye irritaticn (WP 73) rabbit tlot irritated
Meurotcxicity - hen - negative at 230 mg/kg

18~ month feedirg- ncuse-
9.6 ng/Ky/day.

Oral LD 50.1.5 (0.97-2.59) g/kg (sulfccarb oxipe) rat, male
Oral LD S0s0.35 0/kg sulfocarb rnitrite rat, male.

Oral LD S0s (0.146-0.54) ml/kg (methane sulfenic acid (undiluted)
rat, male,

3-generation rat ~(technical) NEL = 9.6 mg/ky

- negative for oncogenic survey, MEL =
LY <4

teratolegy - rat - no terata formed at 9.6 my/x®g
56 day fewding - rat CHE MNEL = 2.4 mg/kg/day.

Inhalation 9 cday x & hcour/day at 0.018 mg/L (WP 75) NEL for CHE
in REC, plasina in rat ferales abt 0.0C6 my/Lu

lPl FORM 1120-4 IHEY, 3-76)
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The @ day 6 hr/day NOEL for CHE Inhibition of 0.006 mg/L was used in
assessing the safety of the residue inkake for man.

Data submitted indicated that the actual weight percent respired into the

. lungs was not 70% but was instead only 10.2% of the actual weight. Hcowever,
that smaller weight represented 70% of the number of particles (1.5 to 4.5
microns). The material in the lungs, with axception of the clay, could be
assumned to be rapidiy absorbed into the blocd stream. Other particles also

irhaled, but' filtered on to the mucous membranes ray be varibly absorbnd

Admng a safety factor of 10X the flgure of 0.0005 mg/L was used in the

succeding calculations. !

0.0006 mg/L irhaled X 4 ml per brndth X 50 tim =s/m.nute = 0.2L/min. X
00086 mg/L

00012 mg/minute

14 k= wht of rat
0.000857 mg/min/kg
X 6C min/hr

0.051426 mg/kg/hr. or 51, 4/\ g/ka/hr.

‘_Assuning 3.23/hr of tobacco is smcked, then the sacker inhales 4.8 Ag/yg

of tobacco. This represents 15.5,) g/hr or 0.0155 mg/hr. of residue or

0.2€ s1g/kg/hr and results in about a 200 X S.F. for Choline esterase
inhibition.

The other metabolite appearing in highest proporticn in the stoxe is the

sulfocarb nitrile with an oral LD 50 of 350 mg/ke calculations suggest

that cnly abcut 2.1/ 3/kg/hr. will be presented 19 the smoker. Assuming
+ 6 cigarettes/nr. ard in 16 hr. day, 344 g/ of the nitrile wculd be

exposed to the lungs of the sucker. A ratio of cver 10,000 : 1 frem the
oral LD S0,

Zeleln”™
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Page 2 - Reg. No. 1016-EXP-31G

Formulation: Temik 15% Granular

Active Ingredient

15% 2-methy1-2-(me§hy

1thio) propionalde
carbamoyl) oxime

Inert Ingredient

s i oot ot

s oA 513 e P 8 A

*Cleare

O R A -

d as inerts in 40 CFR 180.1001 (d)

Toxicity Data

The following toxicity data were submitted with this red

Acute Rabbit Oral LD5g (Temik 10G) - 17.8 mg/kg

Four rabbits were used

per level of 10, 20, and 40 mg/kg
was administered via gelatin capsule,

Results

LDsg = 17,8 (8,38 to 37.
Tremors, salivation,

four hours were noted
less than 10.0 mg/kg.

9) mg/kg or 1.78 mg/kg of active
pin point pupils, loose stools and d
at all levels. The acute no effect
Gross pathology was unremarkable,

Rabbit Oral LDsg (Temik 15G) - 10.6 mg/kg

Acite

Four rabbits was used per level of 6.67, 13.33, and 26.67

via gelatin capsule.

The test material was administered

Results

LDsp = 10.6 (6.5 to 17.3) mg/kg or 1.59 mg/kg of active i
Tremors, salivation, pin point pupils, loose 3tools were
levels, The acute oral n

0 effect level is less than 6.67
formulation. Gross pathology w
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Acute Rabbit Dermal IDgp (Dry Temik 10G) - >4.8 gm/kg

Four adult New Zealand white rabbits were tested at 4.8 gm/kg. The
test material was applied dry on intact skin. Length of exposure was
four hours,

Results

No mortality occurred. Signs, symptoms and gross pathology were
unremarkable. ‘

Acute Rabhit Dermal LDsg (Dry Temik 13G) - >4.8 gm/kg

Four adult New Zealand white rabbits were tested at 2.4 gm/kg and one
at 4.8 gn/kg. The test material was applied dry on intact skin.
Length of exposure was four hours.

Results

No mortality occurred. Signs, symptoms and gross pathology were
unremarkable.

Acute Rahbit Dermal LDsp (Wet Temik 10G) - »4.8 gm/kg

Four adult New Zealand white rabbits were tested at 4.8 gm/kg and one
at 2.4 gm/kg. The test material was applied wet on intact skin.
Length of exposure was four hours.

Results

No mortality occurred. Tremors were observed among the high level
rabbits, Mo symptoms were noted at 2.4 gn/kg. Gross pathology was
unremarkable,

Acute Rabbit Dermal IDsg (Wet Temik 15G) - 4.8 gm/kg

Four adult New Zealand white rabbits were tested per level of 2.4 and
4.8 gn/kg. The test material was applied wet on intact skin. Lenght
of exposure was four hours,

Results

. LDsg = 4.8 (1.34 to 17.2) gm/kg. Typical cholinergic signs were
evident at both levels.
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Acute Male Pat Peumal IDgg (Iry Temik 106) - 2.10 gm/ke

Four adult male rats were tested per level of 1.25, 2.5, and 5.0 gm/kg.
The test material was applied dry to intact skin for four hours.

Results
LDs0 = 2.10 (1,38 to 3.21) gn/kg. Typical cholinergic signs were

noted at all levels. Gross pathology revealed petechial hemorrhages
in lungs; stomach injected and congested kidneys and adrenals.

Acute Male Rat Demmal LD5g (Dry Temik 15G) - 3.15 gm/ke

Four adult male rats were tested per level of 2.5 and 5.0 gn/kg.
Length of exposure was four hours on intact skin.

Results

LDsp = 3.15 (1.93 to 5.14) gm/kg Typical cholinergic signs were noted

at both levels. Gross pathology revealed petechial hemorrhages in the

iungs; stomach and intestine injected; and congested adrenals and
idneys.

Acute Female Rat Demial IDsg (Dry Temik 10G) 3.97 gm/kg

Four adult female rats were testad per level of 2.5 and 5.0 gn/kg.
Length of exposure was four hours on intact skin,

Results

LDso = 3,97 (2.43 to 6.48) gm/kg.Typical cholinergic signs were noted
at both levels. Gross pathology revealed petechial herorrhages in the
lungs and slightly congested adrenals and kidneys.

Acute Female:Rat DNermal LDsy (Dry Temik 15G) 3.97 gm/kg

Four adult female rats were tested per level of 2.5 and 5.0 gn/kg.
Length of exposure was four hours to intact skin.

Results

LD50 = 3.97 (2.43 to 6.43) m/ke. Typical cholinergic signs were noted at
both levels, Gross pathology revealed petechial hemorrhage in the lungs;
mottled livers; injected stcmachs and intestne: and slightly congested
kidneys and adrenals,

Acute Male Rat Demmal LDsg (Wet Temik 10G) 0.566 gn/kg

Four adult male rats were tested per level of 0.4 and 0.8 gm/kg. Length
of exposure to the moistencd test material was four hours on intact skin,
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Results

LD5g = 0.566 (0.347 to 0.924) gm/kg, Typical cholinergic signs were
evident at both levels, Gross pathology revealed petechial hemorrhage
in the lungs; stomach and intestine injected.

Acute Male Rat Dermal LD50 (Wet Temik 1SG) 0.566 gm/kg

Four adult male rats were tested per level of 0.4 and 0.8 om/kg.
Length of exposure to the moistened test material was four hours on
intact skin,

Results
LDsg = 0.566 (0,347 to 0.924) gm/kg. Tremors were noted at both levels,

Gross pathology revealed petechial hemorrhage in the lung; intestine
injected; and congested adrenals and kidneys,

Acute Female Rat Demmal LDsg (Wet Temik 10G) - 0.673 gm/kg

Four adult female rats werc tested per level of 0.4, 0.8, 1.6, and 3.2
gn/kg. Length of exposure to the moistened test material was 4 hours on
intact skin,

Results

LD50 = 0.673 (0.440 to 1.03) gn/kg. Gross pathology revealed petechial
hemorrhage in the lungs; injected stomachs and intestines and congested
adrenals and kidneys. Tremors were observed at all leyels,

Acute Female Rat Derinal LDsg (Wet Temik 15G) - 1,01 gn/kg

Four adult female rats were tested per level of 0.8, 1,6 and 3.2 gm/kg.
Length of exposure to the moistened test material was four hours on
intact skin,

Results

LDso = 1.01 (0.617 to 1.65) gm/kg. Tremors were noted at all levels,
Gross patiology of survivors revealed slight lung congestion, mottled
livers, and speckled kidneys.

Acute Rat Inhalation (Temik 10G)

Six rats were exposed to the test material in a sealed chamber for 8 hrs,
Fifty grams of the material was placed on a shallow tray over which air
was intremittently circulated. This chamber was prepared at lcast 16
hours prior to introduction of the rats. .
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Results
No mortality or other toxic signs and symptoms were observed,
NOTE: The air concentration of the test material was not determined.

Acute Rat Inhaltion (Temik 150)

Six rats were exposed to the test material in a sealed chamber for 8 hrs,
Fifty grams of the material was placed on a shallow tray over which air
was intermittently circulated., This chamber was prepared at least 16
houis prior to introduction of the rats.

Results
No mortality or other toxic signs and symptoms were observed.
NOTE: The air concentration of the test material was not determined,

Human Monitoring Study (Temik 150G)

One human applied 3700 pounds of Temik 15G to 188 acres during a five
day period (8-9 hours dajly). Air and wipe samples were collected from
both man and machine. Urine was also analyzed. An MD examined the
subject daily.

Results

No apparent effects were observed.

CONCLUSION

These data will be added to our toxicity data file for this chemical.
) . . . .2 o

A A

Robert D. Coberly, Rioldﬁ?st

Toxicology Branch

Registration Division (HM-567)

cc: Division File, Branch File, PP No., 3F1414

RDCoberly/km 06-25-74
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supjJrCT: Temik {(Aldicarb) - Roview of data submitted in DATE: Tebruary 11, 1974
support of the proposed 1 ppm aldicarb and its metabolite in potatoes.

FROM:

Mr. Lee TerBush
Acting Chief
Coordination Branch

Pasticide Petition No.: 3IFl4id Union Carbide Corporation
. 1730 Pennsylvania Avenue, N.V.
Washington, D.C. 20006

In a conference with the petitioner January 11, 1974, Toxicology
Branch agreed to reconsider the objections to granting the requested
tolerances (COB letter of 12/19/73). Petitioner was requoasted to
reiterate in writing the points discussed at the meeting. This has
been done.

Materfals now submitted are:

A, .Attachment 1 - Interpretation by Mr. Carol Weil, Senior Fellow
of Carnegie-Mellon University,

In his summary of data praviously submitted for the long-term
rat feeding studies, he states that "because the entire first two-
year study was without effect, the level of 0.3 mg/kg aldicarb was fed
in the second two-year study. Absolutely no male or female rats died
during the entire firut vear of doses at 0.3 mg/kg (as contrasted to
approximately 38 to 43% at 0.1 mg/kg in the 90-day study)." Mr. Weil
argues thusly: :The only reasonable explanation for the reason for the
mortality in the 90-day study was that the crystals of aldicarb were
incorporated in the rats diots by rolling for 8 hours in a ball mill.
This might not have crushed the crystals to so small a size that,
perhaps, rats received crystals of aldicarb as portions of thelr dry
diets. In subsequent --- studies, the aldicarb was incorporated 1in
the diet by an efficient vertical mixer."

To corroborate these findings Mr. Well cites a teratology study
in which the highest dosage of aldicarb fed was 1.0 mg/kg/dav from
davs one to seven of pregnancy, days 5 to 15, or througheut pregnancv,
all produced negative results or mortality.
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The aforementioned (0.3 mg/ka level of aldicarb), two-vear rat
study was reviewed by Dr. P. Schmidt, 9/25/73. These data were part of
a study to estimate the toxicitv of the sulfoxide and sulfone metabolites
of Temik, This study established a ChE-NEL of 0.3 mg/kg for aldicarh
or 6 ppm,

B. Attachment 2

A letter from C. U, Dernehl, M.D. of Union Carbide te Dr. R. C.
Back, Agricultural Products, Union Carbide. Dr. Dernehl describes
Lhuman studles in which single acute doses of aldicarb were given at
levels of 0.1, 0,05 and 0,025 mg/kg., All three groups showed effects
en blood Ch levels. It was stated that “the method iged to determine
blocd ChE measured the sum of effects on cholinesterase and
pseudochelinesterase, and since aldicarb is known to hind the plasma
ChE before it binds RBC-ChE, it is =z reasonable conclusi{on that much
ot the observed ChE InhibitIon seen in human volunteers was due to
bound plasma pseudocholinesterase."

This report of ChE effacts at all levels fed is contrary to our
evaluation (memo of G. E. Whitmore, PP# OF1008, 4/6/71) in which ‘¢t
was considered that 0.025 mg/kg of aldicarb was a "no-effect" level
for ChL inhibition in this study with humans. Using a safety factor
of 10 (to account for the very young and very old) a level of 0.0025
mg/kg aldicarb in the total dietary could be supported. This translates
to 0.15 mg/day for a 60 kg man.

Setting asid= the arguments of Dr. Dernehl, at a level of aldicarb
of 1 ppm on potatoes a maximum of 0,150 mg aldicarb per se would be
contributed to the daily human 1500 gm diet considering potatoes at
10% of the diet. This value is exactly equal to the ADI for aldicarbh
per se. It is highly unlikely that raw potatces would constitute 10"
of any individual's dict and the residues on cooked petatoes are
below 1 ppm,

CB, however, has found that at harvest the residue on the raw
potatces conslsts of aldicarb sulfoxide and aldicarb sulfone with
ttle, 1f any, aldicarb per se (memo of M..J. Nelson, PP# 3F1414),
CB further cencludes that residues in all processed ¢ommodities*
are substantially less than in the raw potatoes per se,

* One exception was potato flakes where residues in reconstituted flakes
are not expected to exceed the 1 ppm tolerance for potatoes per se.
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TB has stated earlier (memo of R. P, Schmide, 9/25/73, this PP)
that the toxicity of aldicarb ard nldicarb sulfoxide was similar and
that the data would not support a 1 ppm where the residue of aldicarh
sulfoxide might approach 1 ppm. To arrive at this conclusion we were
equating the original 90-day "no-effect" level for aldicarb to aldicarh
sulfoxide, when actually the observed "no-effect" level in the 2-year
feeding of aldicarb sulfoxide was 6 ppm. In the 2nd 2-year feeding with
aldiearb, the "no-effect" level was also 6 ppm, in contrast to the
90-day "NEL" of 2 ppm. The next highest fed level of aldicarb sulfoxide
(12 ppm) demonstrated no cffects on ChE inhibition in the females in
either plasma, rbc, or brain and in the males the only effect was a
lowering of the plasma ChE, not the rbec or the brain., Since this
study was for 2 years, the actual NEL for ChE inhibition is cleser to
12 ppm than to 6 ppm.

In our previous evaluations, TE has been concerned that for
aldicarb per se there was such a narrow margin between a no-effect
level at 0.1 mg/kg (2 ppm) in the subacute study and a high mortality
at 0,5 mg/kg (10 ppm). This effect has not been borne out in any
further studies with aldicarb -- long term, teratology and reproducticn
studies,

c. Attachments 3 and 4 are in response to CB's questions,

D. Attachment 5 is a revised Section F,

Conclusions

A reconsideration of the laboratory animal toxicity data for
aldicarb indicates that the data can support a level of 1 ppm of
aldicarb and its sulfoxide and sulfone on potatoes with an adequate
margin of safety.

However, when human data are available these definitely afford
more assurance as to the safety of the pesticide on the rac as ingestid
by man., This is particularly applicable in this instance where acute
toxicity is of primary interest. The "no-effect" level for ChE
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inhibitien for man can support a tolerance of 1 ppm aldicarb on potatoes.
Even though we have data on man, we have also used an additional 10-

fold safety factor and have considered the residue on the whole raw
potato. Actually the residues of aldicarb and the sulfoxide and

sulfone are reduced in processed potatoes so an additional factor of
safety I involved.

Recommendations

We recommaend that the tolerances proposed in this petltion be
established, since the toxizity data prusented support their safety,

K . Pl } . / .
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Robert P. Schmidt, D.V.M.

Toxicology Branch

Registration Division

ce: Division File
Branch Reading File
CB
EEB
Pef 3F1414

R/D Init:CHWilliams:2/8/74
RPSchmidt:sss:2/11/74
Init:CHWil11ar s
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