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TOX1C0LOGICAL DATA

A Chroric Studies Using Technicsl Gardona

1.

Tuosyear feeding study = Rats

Notet The report included in the petitim covers weeks 26-52
of a Z-year feeding study.

No. of animals used Apperently S & S50F controls ¢
258 & 25F at each dosage level ¢
& supplementary group for iteria
sacrifice.

Method of edainistration  Diet

Diet levels 0| S. 25' 125' 2000 PP
' (0, 5, 25, 125 ppa for supples
mentery snizals)

Results reported as follows:

No differences were seen between health and behavior of eocantrol
and experimental vats.

Mortality and sacrifice during the 6 month period accounted for

5 male and 5 female rats. Autopsy showed lesions such as
carcinoma and S. aslbus infection of tha kidney. These were prasent
in both control and treated animals and are considercd spontaneous.
Distribution of these rats among the dosage groups i3 not given.

Mean body weights of both sexes at the 2000 ppn level were reduced.
At this level the females showed decreased food intake.

For the supplementary group (highest feeding level 125 ppm)
sacrificed at 52 weeks health, behavior, body weight and food
intske were simjilar to comtrols. Organ weighta (bratn, heart,
liver, spleen, kidney, adrenal, thyroid and testes) were comparasble
to controls., Hemoglobin, hematocrit and erythrocyte and leucocyte
counts vcre comparable to controls. BUN and serum protein were
likewise unremarkable. Messurcment of plasma, red cell and brain
cholinesterase activity was negative cexcept for an increase in
the female brain cholinesterase activity at 125 ppme. This s
probably incidental. Microscopic findings were not indicetive

of compound cffects. -

Todaw the *thoeeffect level® for this study is 125 ppw.
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2. Ihtee-cgnerntlon Feeding Study = Rats

No, of animals used 1203 4 groups (?.OF & 10M per -
' group). 43‘;;,,:
Method of administration - Diet | L:“"'
. Diet levels 0, 100, 330, 1006 ppam
bata was gathered as follows: . _ .

a. For the parents = observations on behavior and fertility and,
at termination, body weights and gross autopsy.

b. For the offspring = litter size, survival weights at weaning.

’ From the F., litters 10 males and 10 femules of the control
and high feed.ng levels as well as 5 males and 5 females from
the intermediate levels were sacrificed. Body weights and
brain, liver and widney welghts were recorded. Brain, heart,
jung, liver, spleen, kidney, and testis were examined

microscopically.

Resulitss o
. ]

For the test parental groups appearance, behavior, body weights ‘

and gross autopsy findings did not differ significantly from the |

controls. Unexplained mortality was noted among the F2 males fed ;

the 1000 ppm diet, & out of the 12 selected for continugtitm dying ‘

.on the same day and in the same cage. Tissues were autolyzed. e

No effects were noted upon fertility in terwms of nuaber or size £y,

of litters. : ' s

|

For the test offspring survival indices were comparable to

)
H

controls except for the F,, 330 and 1000 ppm weanling groups L
which had a higher Survivn? rate then the controls. This is ey
unquestionally due to the high mortality seen in some of the Bt
control litters. An increase in liver size was noted in the P3b e
weanlings at the 1000 ppm level, especially for the males. , 1om
No effects, however, were noted microscopically in the livers or ' L
any of the organs examined. : % -
For this reproduction study a "no-cffect level® of 330 ppm is oo
established. : E.'.'-,
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B, Subagute Studies §
1. S0-day subacute feeding study - Rat ;’:‘:“.‘ )
=
No. of animals used 210; 6 groups = 5 test, 15H and a"
: 15F per group; control 37 and !L-‘-
30F. !

Method of adminictmcion Diet

Diet levels o. 1206' 50. 200.800, 3160 Prpile V ;..-

oo
Note: Compound loss from the diet was found to be 6<7% per week. oot
i

Diet concentrations are therefore maximum and may have been
reduced in the range of 18-26% during the 3 to & week diet prepara=
tion cycle.

-
-

Data was gathered as follows:

Appearance and behavior = daily ’ .
Food consumption « twice weekly : S
Animal weights « weckly ;ng.,‘;
Whole blood cholinesterase at &4, 8, 12 weeks &d
Terminal studles: ! v
For all animalsges :
Weights of brain, heart, liver, spleen, kiduey, adrenal, ‘
thyroid, testis.
M _Gross examination of brain, pituitary, heart, liver, :':-
kidney, adrenal, small and large intestine, atomach, : T
skin, skeletal muscle, salivary gland, lymph node, pancre&s, 1
eyes, ovarles, fallopian tubes, uterus, testes, prostate, :
urinary bladder, spleen, thyroid, parathyroid, lung. "' ~s
For all feeding levelse- . Lo
. - Hematology = Hb, PCV, RBC, WBC I Sl
* Brain, red cell, plasma cholinesterase activity. we
Blood chemistry - BUN, protein. .r,:' °
For the controls and high feeding level a differential ?s .
leucocyte count as well as microscopic examination of the 7*_:,“
tissues listed for gross examination, ;r'.- -
+ g
Results: : :z'.'.\.
. No cffects attributable to the oompound were seen in animal L
* .~ appearance, bchavior, food consumption, blood chemistry. Autopsy g —
and microscopic findings werc also negative. ;‘.',..‘.;
. @
P
. ) P——
.-"‘::::;' v‘: ‘i“—‘:““‘:“ﬁ'"‘-:;""“ --."' '-""."".-"f' ::'-:- e h:"':‘.f:"‘."‘:"“’\"."’“ --.- ey, ‘..' v :"-, "‘:“- e At : S T
TEIRS T el T gl ot -":'“.,J- w o rest »»"-,.:-_‘;",;..- Gearo s Tt r' ey T Ees e




. : —~ . oA ' ) 4
PP No. 8GO 665 5. 4 . Jonuary 9, 1968 - 00260}
Compound related effects wcre noted as follows? :
Increased liver and kidney Qeights, both scxes, at 3160 and is'g‘j{
800 ppm. A suggestion of increased adrenal weight, males, s
at 3160 ppm. . f“‘—"
. Decreased cholinesterase activity fore--

Whole blood at &, 8, 12 wecks in both sexes at 3160 ppa.
Whole blood at 4, 8, 12 weeks in females at 800 ppa. .
Red cell, at termination, in both sexes at 3160 ppa. S
Plasma, at termination, {n both sexes at 3160 and 800 ppa. ‘ 'pg;".
Brain, in females, at 3160 ppms NG

Decreased hemoglobin and PCV fou females at the 3160 and
800 ppm levels, possibly indicative of microcytic anemia.

A no effect level of 200 ppm based on both cholinesterase
inhibition and systemic toxicity is established for this

study. L_.'

2. 90eday subacute feeding study - Dog . ) F'.. "

No. of animals used 36; 5 groups = 4 test, 3M and (pam————
' 3F per group; control 6M and 6F.

Method of administration Diet
. Diz~ levels - 0, 50, 200, 800, 3200 —
. . Q"""f.‘
Tate was gathered as follow: : ) ‘;.';:"‘

2, 44 8, 13 weecks.
Brain at 13 weeks.

‘General health and behavior - daily A' , :_ .
Food intake - daily e
Weights « weekly ' , . A
: . ’e
Hematology (Hb, PCV, rbe, wbé, differential) at 0, 4, 13 T S
weekse . '2...“'
Cholinesterase « Red cell and plasma at 0, 1, b -
e s
!

v o

Urinalysis (pH, albumin, glucose, ketone bodies, microscopic)
at 13 wccks.

Liver function test (BSP) at 7 and 13 wecks.
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¢ . Terminal studies:

53

a

Y
A

Organ ’wcights = Brain, hecart, pancreas, liver, spleen, )
‘kidney, adrenal, thyroid, testcs. . i
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urinalysis, BSP test, orgen welghts, gross sutopsy and microscopie
evaluation of tissues. .

-

Coopound related effects were noted as follovs:

Hematology~-hemoglobin and rbe count were significently lower
for males at the 3200 ppm level indicative of a normocytic anemia.

Terminal studies: (cont'd) ’ e
e s
b
Cross and microscopic cxamination ofsbrain, spinal cord, ?Ln'
, thyroid, parathyroid, heart, lungs, spleen, liver, kidney,
_ stomach, intestine, lywph nodes, bone marrow, pancreas,
* eyes, testes, prostate, ovary, Fallopian tubes, uterus,
urinary blsdder, skeletal muscle. ;
Regultst H
' o
No effects attributable to the compound were seen {n the S

the males at 3200 ppm.

'3, . Subacut Dermal Study in Rabbits

Using 757 Hettable Powder

No. of animals

Application

Dosege (as Gardona). -

"No effect levels™ based on systemic toxicity is 800 ppm. For
cholinesterase.inhibition the "no effect level" is 200 ppm.

503 3 groups - 2 test, 10M and
10F per group; control SM and 5F.

To clipped only and clipped +

abraded skins, daily for 6 hours,
5 days/wcek for 3 weeks.

375, 1500 mg/kg

LRt N M 4

Genersl health of the male dogs at 3200 ppm began tc deteriorate 4N )
at about week 7 and became progressively worse during the remainder - .
of the study. This was marked by animals becoming thin and

dehydrated and showing dull coats and hair loss.

Some indication of weight loss is seen in both sexes at the 3200

ppam level. .
Decreased plasma cholinesterase activity for male dogs at 800 %gh
and 3200 ppm i3 seen beginning at week 1 and lasting throughout ' i??
the study. For females similar effects are seen beginning in

veeks & and 8 for the 3200 and 800 ppm diet levels respectively. 1
Activity of red cell and brain cholinesterase is not affected e
although there is a suggestion of an effect upon the latter in %
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Data was gathered as follows:
s Physioioéical response .
Body weight . ' 7
Mortality : ' A ?‘""—'

Terminal studies:
Organ welghts of liver, k‘dney, hear%, spleen.
Gross autopsy’ :
Microscopic examination of liver, kidney, heart, spleen, s o ————
lung, lymph node, gonad, adrenal, bone marrow, skin. ?-",\‘3‘4;'3. ‘
Resultss : ) ) 1

No compound related effects were seen in any of the parameters

tudied. i
4, Two-week Subacute Feeding Study - Quail using Garcona !
| W
No. of birds 1203 4 groups (15M & 15F per ‘.«,
roup) M~
Method of administration Dict .
Feeding levels 0, 50, 200, BOO ppm .
Data was collected on:
Mortality 3.:;«..-“_ '
Body weight : jbeand
Food consumption ’ \ pro——
Egg production ‘ oot 2.
Egg fertility . flan
Egg hatchability ) ‘ F S
Chick mortality FEe
. Lo
Results: !',:"?"
No compound related effects were noted in any of the parameCers "'
studied. S
C. Evaluation of Anticholincsturasce Activity i'—?;.h.
X A
2.0
1« Acute Percutan.ous Effcets = Rabbits - using 757 Wettable Powder i;b.
y No. of animals ' 63 2 groups (3M per group) L“‘
. R ?;:s::
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1. Agute Percutaneous Effects = Rabbits - using 75% UWettsble Powder ,
(Cont'd) . -
: _ - aerion
Application - single 24 hour application to . e
clipped skin . ‘
* .Dosage (as Gardona) 470, 1875 og/kg
Whole blood cholinesterase activity determinations were perforwed .
for each rabbit 3 times prior to exposure and posteexposure &t S e
2y 3, 7, 11, 14 and 21 days. Inhibition was determined in relge ‘ . fymon
tion to the pre=treatment levels. ’ T
Results:  °~
Depression in cholinesterase activity is noted at both dosage

h levels, effects at the lower dosage teing somewhat marginal. .
: At 470 mg/kg maximum defression (37%) was showm at 11 days.
By 14 days recovery to 90% of initial activity had occurred.
For the 1875 mg/kg dosage 477 reduction was observed on the
11th day with recovery to 78% of imitial activity by 14 days.
No data on results at 21 days is given. .

2. Subacute Percutaneous Toxicity and Anticholinesterase Evaluation
in Rabblits using 75% Wettable Powder and 2 1b/gal Emulsifisble

T

7
e
N,
L

-
-~
.

(I

Concentration :
. No. of animals 25; S groups (5M per group) —
Application 6 hours/day, 5 days/week for R E"t"
2 weeks to the clipped skin " p—
. R T
Dosage levels © 100, 400 mg/kg for both P W
(as Gardona) preparations plus control. A
e
Surviving animals were kept for 1 week following the 2xposure ’::.-j;
period. v ’b.:.z:*.
- ‘ Py
Body weights arc reported for Jays 5 and 12, Whole blood A
cholinesterase activity was determined for each animal 3 to 5 Ta s
times prior to cxposure and posteexposure at 3, 5, 10, 12 and R~
19 days. ’ AN
Results? ’ ' [:..« ‘
. —— BT
Body weights and whole biood cholinesterase activities reported b
do. not indicate any significant compound related effects. ;M«
' . Zelie
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D. Study of Potentiation with other Anti=-cholinesterase Compounds
Effect of 24 other chemicals upon the toxlcity of Gardona was :..,
studied. Of the 24, eighteen were aurbers of the class of choline ”{“'ff’
esterase inhibiting pesticides as listed in par. 120.3 1. (5) of
the Pesticidc Regulations. Thuse were: : i
pove Ethion Phosdrin _
Delnav Folex Ronnel ) ‘

. Diazinon Guthion Schradan -
Dimethoate Malathion Sevin ; E__;._
Dipterex Methyl parathion Demeton _ gy
EPN Parathlion Trithion [ wig

. ] S
The remasining six werel
Bidrin Co-Ral Di-Syston ; :
Clodrin Dibrom Phosphamidon * . v
The procedure was as follows: t-l--
. I’Qo‘i\:
a. The Acute Oral wso was determined for each of the compounds. ) ‘i’-’f’;
. e
b, Each was then administercd to a group of 10 rats at 1/2 ‘LD50 |
to confirm the responsc expected (approx. 107 mortality).
c. Gardona was tuen administered at 1/2 LD_, in paired combination .
with each of the 24 compounds also gliven at 1/2 LD_.. Mixtures .
Pmtmomsnmn:

) producing approximately 507 or less mortality vgtesgonsidered .
: as being additive or less and were not tested further. RgThy

d. Mixtures showing move that 50% toxicity were evaluated by
determining the Lngvof cquitoxic mixtures and comparing the . r-r-
A

< ' ~ theorctical to observed LD .. b
Results: ' ' ) - [
L
Potentiation of the toxicity of Gardona was seen in combination P3p
with the fdllowing (increasing order as indicated by the theoretical/ e
observed LD..): ' A
50 , P
‘Co=Ral 1.17  *Dimethoate 2.13 S
Phosphamidon 1.37 *Parathion 2.29 P
*Sevix - R T%. 1) *Guthion 2.3 % o’
Bidrin g 1,55  *Romncl 2.52 s
. . *Phosdrin 1.59  *Malathion 7.96 g
*Methyl Parathion 1.88 | Joa
o
#*Note = listed in Pesticide Regulations. :'-.':""
. ' }”'
- . 4
- . .
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at 4 1/min was first passed through a column containing 40 gm .
of Gardona then into the exposure chember. HNominal concentration
was not determined. :

PP No. 8GO 665 ’ - 10 = Jenuary 9, 1968
E. Acute Studies . - C 0 s.é L. »;""""‘“_,*
- f.ﬂ'.,;:_g_
1. Acute Oral Toxicity - ' . R"»
. ) - _ r—i—-—.—
Mice - LDSO > 5000 mgl/kg , COCCC/ S
) Rats = LDg, 4000-5000 mg/kg R
In both cases Gardona was administered in 207% dimethyl . - e
acetamide + 807 1,2-propanediol. - R S
o,
LD, for male rats was found to be 2420 (2065-2840) ma/kg end od e 8
for female rats 2295 (2065+2550) mg/kg when administered as a b
water suspension of the 75% wettable Powder. Toxicity in terms
of Garcona would be 1815 and 1820 mg/kg for wales and females '
B respectively. Reactions of organo-phosphate poisoning i.e. :
f . salivation, lacrimation, diarrhea, tremors were noted. . *
g . LD 0 for 2,4,5 trichloro mandeiic acid was lmeétigated, thie ?—~
' . be;ng a possible metabolite of Gardona. For mice the LD ., was - 5.;”\
_ > 5,000 mg/kg, for rats the LD o ¥as_in the range 500-1 ng/kg. to
. Both werc dosed as 207 solutions in DMSO. No preedeath symptoms prm—
, appeared in the rats which dieds Surviving rats and mlice were :
; overtly asymptomatic. i
i .
| 2. Agute Dermal Toxiclty = Rabbits }
i . : 1D.. for Gardona and for the 75% wettable powder was > 2500 e
n\a723, Gardona being applied as a 500 mg/cc solution in xylens, . el
1 : the wettable powder as a water suspension, ""’ v
- 3« Rabbit Skin and Eye Irritation Tests rs.,.-..
. The 75% wettable powder 1s noneirritant to both the eye and b, -
skin of rabbits, i o
s ?.o,,‘
i 4. Acute Inhalation Toxicity to Rats é‘--:-
i » ' ook
1 No compound related effects were seen in rats exposed for 1 hour o
' to an atmosphcre "saturated" with vapors of Gardona. Dried air F‘v»._
k4

o

. o -y
T
;
‘o ey
[ 4

.§ F. Demyclinaﬁion Studies in Fowl using Gacdona -~
2 No. of birds | - 263 2 groups (12 per group) 's;:‘f:f
} : Method of Administration . Capsule ' 'r-—~
» ’ ’ 1.
| j0g!
p———
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F. Demyelination Studles‘in Fowl using Gardona (Contt*d)

‘ B ,1.5 gu/kg (single dose)
b. 300 mg/kg daily for 5 days

Dosage level

For each dos2 all birds were premedicated with atropline sulfeite
17.5 mg/kg and Protopam 50 mg/kg I.Ms Microscopic cxamination was
made for signs of demyelination of the anterfor tibial nerves,
sclatic nerves, spinal cord and medulla oblongata from those birds
surviving at least 10 days.

Resultéti

Of the birds receiving a single dose, 4 died in less than 10 days.

Of the group receiving multiple doses, 3 died prior to 10 days. No
overt signs of demyelination were scen. Examination cf the 17 birds
surviving 10 days disclosed no histological evidence of demyelination,
although & number showed microscopic evidence of neural lymphomatosis.

G. Animal Metpbolism Studies
3

Study 1. Recovery studies in rats following injection of P 2 labelled
2echloroel=(2,4,5=-trichlorophenyl)=vinyl dimethyl phosphate indicate
that 857 of the phosphates recovered in urine was dimethyl phosphate.
No intact original compound was recoverable,

Study 2. The metabolic fate of 2-chloroel-(Z;ﬁ,S-trlchloropheny114
vinyl dimethyl phosphateixas studied in rats and dogs using the C
labelled compound, the C*  belng placed at both vinyl carbons.
"Fate of the test compound was investigated by:

8. Recovery of Cla from urine, feces (for both species) ané from
: expired gases, gut and contents, skin, hair and carcass for the
rat. '

b. Chromatographic separation and analysis fxom urine of metabolites,
identification being made by co=chromatography.

c. Isotope dilution.
-ds Enzymatic dégradatlon with betaw-glucuronidase.

Results?

For both specics elimination appeared to be—essentially via the
urine and feces. In the rat, cxpired gases accounted for only 0.5%
of the initial radioactivity. Recovery of major quantities of the
radiocactivity (Dog 90.5%; Rat 85.67) were made within 48 hours.
Analysis of the urine indicates that both species produce 2,45«
trichlorophenylethandiol as the glucuronide, 2;4,5~trichloromandelic
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acid, 2echloro-1=(2,4,5-trichlorophenyl)vinyl methyl hydrogen

phosphates In the rat urine identification was also made of le I

(2,4,S-trichlorophenyl) ethanol as ‘a uronic acid conjugate. HNo T

unchanged compound was found, which may indicate complete metsbolisme vy
st
Pomasammons

H., Wildlife Studies with Gardona

1. Toxlcity to Fish

wSO for coho salmon = 1.25 ppm (24 hr); ‘ : . {
1.07 ppm (48 & 72 hr); 1.00 ppm (96 hr) : B ol
_ oy
LD, for rainbow trout - 0.81 ppm (24 hr)s X
0.68 ppm (48 hr); 0.38 ppm (96 hr) |
LD, for sunfish « 0.29 ppm (24 hr); ;
0.18 ppm (48 hr); 0.05 ppm (96 hr) ’ . !
N : . t .
: ) . N
wSO for spot = > 1.0 ppm - 4;.“4';.

Mosquito fish = no mortality
at concentration of approx. 0.05 ppm

Oysters - no effect at 1.0 ppm

'LCSO for pink shrimp 0,42 ppm _

) (24 hrs); 0.28 ppm (48 hrs);- : : e
: ' : : Toe

.. For phytoplankton 1 ppm caused a 7.2% decrease in production. . [

. ‘ 2. Bee mortality = 5% when caged for 24 hours on follage 1 day ‘ . :‘“}"
after treatment with 1.0 1b/acre. LC50 for bees was found to P ‘.'f

be 1.35 megm. : . . e
. E - -’ [

3. Toxicity to birds E..»..
. ‘ | DAL

- Acuté Oral LD, for mallard ducks and chukar ke

partridge = > 2000 mg/kg v

Acute Oral LDSO for blackbirds 100 mg/kg

" " " ¥ starlings > 100 mg/kg
_Acute Oral LD, to white leghorn cockercls 2528 ug/kg
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PP No. 8GO 665 13- January 9, 1968

1. Metgbolic Studies in Plants

These vere carried out in growing corn plunts and apple secdlings

using C° labelled Gardona {labelling on both vinyl carbons).

Invcstlgation of the follage for Gardona rcsidues revealed the .
following reiative amounts of Gardona and its metabolites in foliage .
of corn and apples.

Corn éggle

1. Gardoma and its low melting isomer 80.0-84.7 = 46.9 = .
2. Tetrachloroe and trichlorogcetophenone 2.2« 3.3 1.6
3. 2,4,5-trichlorophenyl=x=(ciloromethyl)= .
benzyl and 2,4,5-trichlorophenyleys
methylbenzyl alcohols 1.0« 2.0 2.5
. &, 2echloroe«le(2,4,5«trichloro= :
phenyl)vinyl methyl phosphoric acid 1.9= 2.2 4.2
Se Trichloro mandelic acid and/or
trichlorobenzoic acid 2.0~ 2.3 4,2
. - 6. Unidentified polar materials 0.5« 1.3 2.0
7. Conjugate fraction ' 4,5212.6 38.6

Subsequent study indicated that the conjugate fraction is composed

principally of conjugates of metabolites 2 and 3 above in nppto:ima:ely
equal proportions.

SUMMARY S

Twoeyear fecding studies in both dogs and rats are in progress at this
time. Petitfoner states that bascd upon verbal reports it is expected
that for the dog the "noeeffect level” will be 125 ppm. The data sube
mitted in the petition on the 26«52 week period of the twoeyear rat
study indicates decrcased food intake and animal weights at the 2000 ppm
diet level and "no cffects" in the group sacrificed at 1 year and Eed

at a dietary level of 125 ppm.

In the 3=generation rat study an incrcase in liver size was seen in
the F3b weanlings of the 1000 ppm diet group.

Ninety-day dog and rat fecding studles disclosc effects at diet levels
of 800 ppm and above., In the rat liver and kidney sizes werc increased,
microcytic ancmia may have-beea induced and plasma chelinesterase
activity showcd a reduction. At 3160 ppm rbc and brain cholinestersse




.

. -

-1lh -

activity was also reduced. FPor the dog, at 800 ppm plasms cholinesterass
activity vas reduced while ar 2200 ppe, fn the males, normocytfic anemia
became apparent, as did deterforstioa in genersl health, At that level
too, both gexes showed weight 1ou.

Dcugu of 1.5 gu/kxg fed as a :mgle dose and for 5 days at 300 agl/kg
produced no evidence of demyelination in fowl surviving 10 or more days
following sdmintstration of the test compound, -

Cholipestersse inhibiting action was found to be potentisted when compared
with 11 of the 24 compounds tested. With & efongle exception potentiation
was of the order of 2,5 or less, the exception being malathfon {ts magnituds
belng elmost 8, .

‘pata furnished with respect to plant metabolites, {f found to be adaquats

do not indicate these to be factors witigating against cppml. of the

‘petition.

CONCLUSIONS

1. Based upon 90~day studles in both dogs and rats the no effect duury
level is 200 ppm,

2. Baged upon information obtaiced from incomplete 2-year feeding studies
in progress 1in both dogs and rets :ha "no effect level™ is 125 pp=,

3.+ In & 3 generation rat reproduction study tho Yoo effect lovel"™ {s
330 ppum.

s

4. The data are adequate to support tha nhty of the requasted tmpporary
tolerance.

INIT: HBiumenthal ‘\y\ts_
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