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2_Chloro-l-(2.4tS.tr\Chlo~phenyl)--
vinyl dl~thylpho.ph.te (MY 90 C) (Cardona tnaectlcld~)

ILl
::r:E-t Petitioner reque,t" ;;. t.~r4ry toleral\c~ c~ ;"" ppm (c.r re~·<:'!.!'!s of
H c.~.a In.~ctlclde and its low meltlnR lsOQer In or on apples. Ihl~
f'll la deatr~d In conn«lctton \lith an expert_ntal progt'em ~o be conducted
g; tn ue•• thrO'.J'~"C tb(' ·U.S. '

ILlp::
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P.tlt\on~ Concrol Branch (S-13)
o if~'
~ Mr. H. R. Ctttes L-K.' V
P Division of lodcologtcal Evaluation
~ Petitions Rcvle~ Branch
ZH.Eveluatlon of the toxicological data presented In support of petition
E-t foJ' real~.ue toleunees for Cardona.
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Apparently SOH & SOP oo~trola +
25M 6s 25F at each doeqe level +
a supplementary Il'O\.tP for nad_
sacriUce.

Diet

0, 5, 25, 125, 2000 ppm
<0, 5, 25, 115 ppm for suppl..
_ntary entala)

Diet levela

No. of ~nl~18 used

Method of adm1nistratiort

..

Resulta reported u follows:

No differences we~e seen between health an4 behavior of control
and experimental rats.

o.

.
or)", V""

.. ..

Mortality and sacrifice during the 6 month ~~rlod accounted for
5 male and 5 female rats. Autopsy showed lesions such as
c.rclnQCD4 endS.• Albus infection of the kidney. Thea. were pre.ont
in both control and treated animals and are considered apontanec.a.
Dhtrlbutlon of these nt. 8lII:)ng the dosage group- Is act ,b,n.
titan body welghts of both sexes at the 2000'ppca level were reduced.
At this level the fe~les showed decreased food intake.

Fc>r the supple-nentaa 8'7:C>UP (highestfeedlna leet 125 ppm}
!a£rSflced at 52 week! health, behavior, body weight and food
intake wcre similar to (Ofttrols. Organ weight. (brain, beart,
liver, spleen, kidney, adrenal, thyroid and telte.) vere comparable
to contro-li. Kecoglobln, hematOcrit and erythrocyte and leuCOC1te
counts were comparable to controls. BUN and se~ prc>teln were
likewise unremarkable. Heasurementof plasma, red cell and bralrt
cholinesterase activity was negative except for an increa•• in
the female brain choUnesterase activity at 125p(lQI•.. Thh la
probably incidental. Hlcrosc::oplc findings were nc>t lndlcatl~.

of compound effects.

Toda. the 'ho-effect level II for this study ls 125 ppm.

TOXlCOu::lGlCAL DATA

A. Chrorle Studies Ustna technical Cardoon

1. Two-year' feedlna study - Rats

Notel The cepo.rt included in the petition covers Yeeka 26-52
of • 2-ye4r feedl"'8 study. 0

.J
PP No. 8CO 665
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0, 100, 330~ 1000 ppm

120; 4 groups (20F & 10M per
group).

Diet levels

No. of animals used

For the test offspring survival indices were compsrable to
controls except for the F1 330 and 1000 ppm weanUng groups
which had a higher surviva~ rate then the controls. This is
unquestlonally due to the high mortality seen in some of the
control litters. An increasc in liver size was noted In the F3b

,veanlings at the 1000 ppm level, especially for the males.
No effects, how.~v~r, were noted microscopically in the livers or
any of the organs eX8lllined.

For this reproduction study a "no-effect level" of 330 ppm is
established.

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

3b
litters 10 males and 10 f~lles of the control

and high feed.ng levels as well as 5 males and 5 females f~
the intermediate levcls were sacrificed. Body weight. and
brain, liver and ~ldney wcights were recorded. Brain, heart,
Jung, liver, spleen, kidney, and testis were examined
1D1crOscoplcally. '

Re.utts:

Method of adminis~ration Diet

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

Data was gathered as follows:

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 ID8le. fed
the 1000 ppcu diet, 4 out of the 12 selected for contilluitton dytn,g

.on the same day and in the same cage. Tissues were autolyzed.
No effects were noted upon fertility in tel'U1fl of number or size
of Utters.

2. IJ"ree-Genentlon Feeding SWdy - Rats

pp No. 8GO 665
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210; 6 groups - 5 test, 15M and
15F per group; control 3~ an4
30F.

No. of. animals used

Diet levels

Method of a~ni8tration Diet

Appearance and beh~vior - daily
Food ~onsumption • twice weekly
Anill'l81 veights • weekly
Whola blood cholinesterase at 4, 8. 12 weeks

Terminal studies:

For aU animals--
Weights of brain, heart, liver, spleen, kidney, adrenal.
thyroid, testis•

.Gross examination of brain, pituitary, heart, liver,
kidney, adrenal, small and large intestine, stomach,
skin, skeletal muscle, salivary gland, lymph node, pancre•••
eyes, ovarIes, fallopian tubes, uterus, testes, prostate,
urinary bladder, spleen, thyroid, parathyroid, lung.

For all feeding levelS--

Hematology - Rb, PCV, ROC, wac
Brain, red cell, plasma cholinesterase activity_
Bl0O<! chemistry - BUN, protein•.-For the controls and high feeding level a differential
leucocyte count as well as microscopic. examination of the
tissues Hsted for gross examination"

No effects attributable to th~ o)mpound were seen in anim41
appearancc, bcha~lor, food consumption, blood chemistry. Autop.y
and microscopic findings ~~rc also negative_

Note: Compound loss from the diet vas found to be .6-n. per ..ek.
Diet oonc~ntrations are therefore maxi~ and may have bee~
rec.'uced In the range of 18-2S% during the 3 to 4 week dlet prepara-
tion cycle.

Data was gathered as follows:

9O-day suba~~te teedlng study - RJt1.

.".-......
pp No. 8GO 665

B. Suba~lte Studies
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0, 50, 200, 800, 3200

_ Red cell and plasma at 0, 1•
2, 4, 8, 13 weeks.
Brain at 13 we~kse

Urlnalysi~ (pH, albumin, glucose, keton~ bodies, microatopic)
at 13 weekse

Chollnes.teraSe.-

OJ ,,;-~ leveh

36; 5 groups ~ 4 test, 3M and
3F per group; control 6M and 6'.

MP.~hod of admin~stratlon Diet

Liver (unction tcst (USP) at 7 and 13 wc~ks.

Organ wc1ghts - Brain, heart, pancreas, l1vey:, spleen.
'kidney, adrenal, thy~ld, testes_

No. of animals used

A no effect level of 200 ppm based on both cholinesterase
inhibition and systemic toxicity is establl.hed for this
study.

·General health and behavior • dally
Food intake • dally
Wcithts • weekly
Hematology (Hb, rev, rbc, wbe;dlfferential) at 0, 4, 13
weeks.

Decreased cholinesterase activity for-"
Whole blood at 4, 8, 12 weeks in both itxes at 3160 ppm.
Whole blood at 4, 8, 12 weeks in females at 800 ppm.
Red cell, at termination, in both sexes at 3160 ppm.'
Plasma, at termination, 1n both Sexes at 3160 and 800 ppm.
Brain, in females, at 3160 ppm.
Decreased hemoglobin and pev fOL f~les at the 3160 and
800 ppm levels, possibly indicative of microcytic anema..

Increased liver and ~lQn~1 weIghts, both sexe~, at 3169 and
800ppcn. A suggestion of incrcased adrenal wdght, males,
at 3160 ppm.

Terminal studies:

;;.:;~. ~ was gathered as follow:

9O-day subacute feedins study - DoS

Compound related effects ~re noted as folieNs:

2.

PP No. 8GO 665
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,
31S, 1500 ~/1<g

50; 3 groups - 2 test, 10M and
10F pcr group; eontrol 5M and SF.

To clipped only and clipped +
abraded skins, dally for 6 hours,
5 daya/wcek (or 3 weeks.

Dosage (as Cardona),

Application

No. of animals

G¥'oss and mlCro$coplc examination of 'b7:dn, spinAL cord,
, thyroid, parathyroid, heart, lungs, spleen. liver, kidney,

stomach, Inte~tlne, lymph nodes, bone marrow, pancreas,
eyes, testes. prostate, ovary, Fallopian tubes, uteru$,
urinary bladder, skeletal muscle.

General health of the male dogs at 3200 ppm began tc deteriorate
at about week 7 and become progressively worse during the remainder
of the study. This was marked by animals becoming thin and
dehydrated and shoving dull coats and hair los••

Some Indication of weight loss Is seen In both sexes at the 3200
ppcn level.

Decrea$cd plasma cholinesterase activity for male dogs at 800
and 3200 ppm 18 seen beginning at week I lind lastlt\6' th7:0UShout
the study. For females similar effects are seen b$ginnins In
weeks 4 and 8 for the 3200 and 800 ppm diet levels respectively_
Activity of red cell and brain cholinesterase Is not affected
although there Is a suggestion of an effect upon the latter In
the males at 3200 ppm.

"No effect levels" based on systemic toxicity Is 800 ppcn. For
c::boUnestera.se.J.nhtbltion the 'tno effect level" Is ZOO ppm•

No effects attributable to the compound were Been In the
urinalysis, BSP test, orgcn weights, g7:0SS autopsy and mlcroscoplO
evaluation of tissues.

Compound related effects were noted as follows.

Hematology-hemoglobin and rbc count were significantly lower
for males at the 3200 ppm level indicative of a normocytic anem!a.

Results:

Terminal stu~les: (cont'd)

. 3. Subacut" Del'll'.al Study in R41bbl U

Using 7st Wettable Powder

P'P No. 8GO 665 - 6 -
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Data was gathered as follows:

7

t
Physiological response
Body weight
Mortality

Terminal studies:

Results:

4. Twoooweek Subacute Feeding Studl • Quail using Garcona

No compound related effcc:s weX'e seen in any of the pararneten
studied.

-----~~ ....
~,:'.'
;:;~,,::."

f
;

.!

I.. .·p. .• -

120; 4 groups (15M & lSF per
group)

DictMethod of adm~nlstratlon

No. of birds

Organ weights of liveX'. kidney. heart:; spleen.
Gross autopsy
Microscopic examination of liver, ki4ney, heart, spleen,

lung, lymph node, gonad, a~renalt bone marrow, skin.

Feeding levels 0, SO, 200, 600 ppm

1. Acut(: Percut..ln,.oHs effects .. RilUbH~ .. using 7'":,':'. 1.lcttablc Powder

c. Evaluation' of Antlchol1nustl·rnsl..· Activity

.,
No compound relat~d effects were noted in any of the parameters
studied.

·.....-..-
~ '.-- .. '

~.;..-~""....:·.,........
"._'4..
H.~ ....
'"J •, ... -::-
r.;·:· ....
l:...~ •..
t: ..:.,..:.
~..._- ,

.......
1'1••

6; 2 ~roups (3M per group)

Mortnlity
Body weight.
Food consumption
Egg production
Egg fct't1l1ty
Egg hatchabil1ty
Chick OlOt'tal1ty

1"". of animals

Results:

Data was collcctrd on:

. ,

1
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Results:
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100. 400~/kg for both
preparatibns plus control.

25;5 groups (SM per group)

6 h~lrs/day. 5 days/w~ek for
2 weeks to the cUpped Skin

•
fill

410. 1875 lr4Vkg

- 8 •

Dosage levels
(as Gardona)

Application

No. of animals

. Dosage (as Gardona)

Surviving animals were kept for 1 week following the ~osure

petlocl-.

Application single 24 hour application to
cUpped skin

Body weights :lnd whole blood cholinesterase activities reparteeS
do not indlc3te any significant compound related effects.

..
Body weights arc reported for J~ys5 and 12. Whole blood
cholinesterase activity was determined for each animal 3 to 5
times prior to exposure and pos~.exposure at 3. 5. 10. 12 and
19 days.

,

Resu!S.!:

Depression in cholinesterase actlvl ty 1s noted at both dosage
levels. effects at the lowel:' dosage t.e1ng aomewhat marginal.
At 470 ms/kg maximum derresslon (37h) was shown at 11 days.
By 14 days recovery to 9~1. of initial activity had occurred.
For the 1875 ~/kg dosage 417. reduction was observed on the
11th day with recovery to 78h of initial activity by 14 d~ys.

No data on results at 21 days is given.

Whole blood chol1nesterase activity detcnnlnatlons were performed
for each rabblt 3 times prior to exposul:'e and post-exposure at
2, 3. 7. 11. 14 and 21 days. Inhibition was determined in rela­
tion to the pl:'e-treatment levels.

2. Subacute Percutaneous Toxicity and Anticholinesterase EvaluatiQn
in Rabbits uslnB 75% Wettable Powder and 2 th/gst Emu161ii~ble

Concentration

1. £ffects - Rabbi ts

l'P No. SGO 665
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*Note _ listed In Pesticide Regulations.

Study of Potentiation with oth~r Anti_choliocstcr8s~C?TPounds

Ef~ect of 24 other chemicals upon the toxicity of Gardona was
studied. Of the 24, eighteen were numbers of the class of cholin­
esterase inhibiting pesticides 8S listed in par. 120.3 1. (S) of
the Pesticide Regulations. Thc~e were:

9

~,.... ,.
l~'"
j·t.,.......

• t
I

#"'.•• -

k........~

.~
i

I.

2.13
2.29
2.33
2.52
7.96

Jal\\Ulry 9, 1968 002607 1

Di-Syston
phosphamidon'

Phosdrln
Ronnel
Schradan
Sevin
Demeton
Trithlon

*Dlmcthoatc
*Pnrathion
*Guthion
·Ronnel
"'Malathion

1.11
1.31
1.37
1.55
1.S9
l.88

- 9 -

Co-Ral"
Dibrom

Ethion
Folex
GutMon
Malathion
Methyl par~thion

Parathion

Didrin
Ctodrin

DDVP
Delnav
Diazinon
Dimethoate
Dlpterex
EPN

Potentiation .of the toxicity of Gardona was seen in combination
with the following (increasing order as indicated by the theoreticall
obsetved LDSO)·

Co..Rat
Phosphamidon

*Sevix
Bldrin .

*Pho~drll1

*Methyl P~rathion

d. Mixtures sh-'Wlng more thnn 507. toxicity were evaluated by
determining the LDso of equitoxic mixtures and comparing the
theoretical ~o obs~tved LD50• .

Results:

The procedure was as follows:

a. The Acute Qr61 LD
50

was determined for each of the compounds.

b. Each was then admlnlstctcd to a group of 10 rats at 1/2 LD50
to confirm the response expected (approx. 107. mortality).

c. Gardona was tncnadminlstered at 1/2 LDsO In paired combination
with each of the 24 compounds also given at 1/2 LDso• Mixtures
produc'.ng approximately 50'7. or less mortality were ¢Onsldered
as being additive or less and were not tested further.

the re~inlng six were:

pp No•.8GO 665
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F.DemycUnation Studic~ in Fowl using G:1.cdona

4. Acute,Inhalation Toxicity to Rats

,
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January 9, 1968

r-.

,

24; 2 groups (12 per group)

Capsule

-'10 -

Method of Administration.

No. of birds

Mice - LDSO > 5000 mg/kg

Rats • LDSO 4000-5000 mg/kg

In both cases Gardona was administered in 20t dimethyl
acetamide + 807. 1,2-propanediol.

No ~und related effects were seen in rats exposed for 1 hour
to an atmosphere "saturated" with vapors of Cardona. Dried air
at 4 t/min was first passed through a column containing 40 sm
of Gardona then into the exposure chamber. Nominal concentration
was not determined. .

LD50 for 1Dll1e rats was found to be 2420 (2065-2840) mg/kS and
for female rats 2295 (2065-2550) mg/kg when'adm1nistered.s a
water suspension of the 1St wettable Powder. TOXicity In teras
of Gardona would be 1815 and 1820 mg/kg for II18le8 andf~le.

respectively. Reactions of organa-phosphate poisoning I.e•
salivation, lacrimation, diarrhea, tremors were noted.

LDSO for 2,4,5 trichloro mandelic acid was investigated, this
beIng a possible metabolite of Gardona. For mice the LI!so wa. .
> 5,000 eng/kg, for rats the LDSO watS in the range 500-1000 l1'l8J'lts.
Both Werc dosed as 207. solutions in DHSO. No pre-death 8ympt~

appeared in the rats which died. Surviving rats and miCe were
overtly a6~tomatic.

2. AQate Denn.nl Toddty - Rabblts

LD fOr Gardona and for the 754 wettable powder was > 2500
;;J~g, Gardona being applied as a 500 mg/cc solution in xylene"
the wettable powder a$ a water suspension.

3. Rabbit Skin and Eye Irritation Tests
. f

. The 75~ wettable powder Is non-irritant to both the eye aQd
skin of rabbits.

1. Acute Oral Toxic1ty

E~ Acute Studies-
IT No. seo 665
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j

• a. 1.5 gm/kg (single dose)

b. 300 ~/kg dally for 5 days

.. 11-

Dosage level

32 .
Study 1. Recovery studies in rllts follow! ng injection of P labeUecl
Z-chloro..l-(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.

b.. Chromntographlc separation and analysis f.~Qm urine of metaboUtes,
tdcnt~fication being made by co.-chromatography.

c. Isotope dilut~on.,.
d. Enzymatic degradation with beta-glucuronidase.

For both species elimination appeared to b~~ssentially via the
urine and fc~es. In the rat, expired gases accounted for only 0.57.
of the initi~l radioactivity. Recovery of major quantities of the
radioactivity (Dog 90.57.; Rat 8S.6:~) were made within 48 hours.
Analysis of the urine indicatt's that both species produce 2,4,5­
trlchlorophenylcthandioi as the glucu~onide, 2,4,5-trichloromandellc

Of the birds receiving a single dose, 4 died in less than 10 days.
Of the group receiving na.Jltiple doses, 3 died prior to 10 days. No
overt signs of demyelination were seert. Examination of the 17 birds
surviving 10 days disclosed no histological evidence of demyelination,
althoug~ a number showed microscopic ~"idence of neural lymphomatosis.

For each dos~ all birds were premedicated with atropine sulfLte
17.5 mg/kg and Protopam 50 mg/kg I.M. Microscopic cxamina~ion was
made for signs of demyelination of the anterior tibial nerves,
sciatic nerves, spinal cord and medulla oblongata· i~om those birds
surviving at least 10 days.

Study 2. The metabolic fate of 2-chloro-l-(2,4,5-trichlorophenyQ4
vinyl dimethyl phos~hatei~as studied in rats and dogs using thee
labelled compouncl, the C being placed athoth vinyl carbons•

. Fate of the test compound was investigated b~:

14 •
a. -Recovery of C from urine. feces (for both species) and from

expired gases, gut and contents, skin, hair and carcass for the
raL.

pp No. BGO 665

G. Animal Mete.bolism Studies

F. Demyelination Studies in Fowl using Gardona (Cont'd)
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Acut~ Oral L0
50

for ~~llard ducks and chukar

partridge .. > 2000 mg/kg

Acute Oral ID50 for blackbirds 100 ms/kg
II II It II starlings > 100 mg/kg

Acute Oral 1O
SO

to white leghorn cockerels 2528 ~~/kg

Oysters .. nO effect at 1.0 ppm

. LC
SO

for pink shrimp 0.42 ppm

(24 hrs); 0.28 ppm (48 hrs);'

LD
50

for rainbow trout .. 0.81 ppm (24 hr);

0.68 ppm (48 hr); 0.38 ppm (96 hr)

ID
SO

for sunfish .. 0.29 ppm (24 hr);

0.18 p~ (48 hr); 0.05 ppm (96 hr)

LD
50

for spot .. > 1.0 ppm

Mosquito flsh - no mortality

at concentration of approx. 0.05 ppm

3. Toxicity to birds

" For phytoplankton 1 ppm caus~d a 1.27. decrease in production.

2. Bee mortality .. 51-when caged for 24 hours on fotlage 1 day
after treatment with 1.0 lb/acre. LC50 for bees was found to
b\l 1.35 mcgm.

1. Toxicity to Fish

LD
50

for coho salmon - 1.25 ppm (24 hr);

1.07 ppm (48 & 72 hr); 1.00 ppm (96 hr)

acid. 2_chloro-l-(2.4.S.. trlchlorophcnyl)",lnyl tOOthyl hydrogen
phosphatee In the rat urine identification was also made of 1..
(2.4.5.. tdchlorophenyl) ethanol 8S 'a uronic acid conjugate. No
unchanged compound was found. which mt\y indicate complete metabolism.

..

H. Wildlife Studies with Cardona

PP No. 8GO 665
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1.0- 2.0 2.5

1.9- 2.2 4.2

2.0- 2.3 4.2

oeS- 1.3 2.0

4.5-12.6 38.6

./

- 11 -

2. Tetrachloro- and trichloroacetophcnone

6. Unidentified pOlar materials

1. Cardona and tts low'melting i60mer

3. 2.4,5-trlchlorophenyl~-{Q,10romethyl)­

benzyl and 2t4,S-trichlorophenyl~­

methylbenzyl alcohols

4. 2-chloro-I-(2,4,5-trlchloro­
phenyl)vlnyl ·methyl phosphoric acid

5. Trlchloro mandelic acid and/or
trichlorobel1zo.lc add

Corn-

7. Conjugate fraction

Subsequen~ study indicated that the conjugat~ fraction Is composed
principally of conjugates of mctaboU tes 2 and 3 above In approalmatdy
equal proportions.

In the 3-generntion r~t study an increasc In liver size was seen in
the F3b weanHngs of: the 1000 ppm diet group.

Ninety-day dog and rat feeding ~tudies disclose effects at diet levels
of 800 ppm and nbove. 1", the r:1t ltver and kidney shes were increased.
microcytic anemia may havc·b~~n tnduc~d and p14~~ ch~llnest~rase

activity showed a reduction. At 3160 ppm rbc nnd brain cho!incsterase

Tvo-year feeding studies in both dogs and rats arc In progress at this
time. Petitioner stat~s that based upon vcrb31 reports it Is expected
that for the dog the "no-effect luvd" will be 125 ppm. The data sub­
mitted In the petition on the 26-52 week pcritld of the two-year rat
study indicates dccreased food intakc and nnimnl vclghts at the 2000 ppm
diet level and "no cffects" in the group sacrificed at 1 year and fed
at a dietary level of 125 ppm.

pp No. seo 665

I. Metgbolic Stud1es in Plants

These witc carried out in growing corn plunts orA apple secdHJl8S
uslllg C . labelled Gal'dona UabcUing on both vinyl carbons).
Investigation of the follage (or GardoM residues revcQled the
following relative amounts of Gardona and Its ~tabollte. In foliage
of corn and apples.
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actlvltY was abo reduced. For the dog, a.t. 800 ppe pla.._ cholltle.t.u...
actlvlc:y vas reduced wbUe at 3200 PPfa. in the males, nOrtllOCytlc anem1&
became apparent, a. dtd deterloratio~ 1~ aeneral health. At. tb&~lev.l

too, both aexes.bowed welght. 10•••

))e.as" of l.S f!}4/kg fed as a lingle dose and t":or S day. at 300 G8/ka
produced C'O ev1de~e of demy.U.J)4t.1o~ 1~ fowl aurv1vlng 10 or IIOre day.
fcllov1n& ad.all~.trat1onof the teat c:ompound'O

CboU~ltexa8C Il1h1bit1ng ac~loQ was (ouod to be potenU....ud.n cOllllllPUed
vlth 11 of the 24 compounds telllted'O With a elngla uc'Bptlon potent.tattOD
•• of tN! order of 2..5 or leu, the except-lon belD8 1Il&1athlon 1tl1 "gnltud.e
being a1JDQat 8. .

. Data furnhbed with rupact to plant -.uboUte.. if found to be actequ.ate
do not indicate the•• to be fecton lIlitlgat1ngagai.n&t approval of the
paUtlon.

COR:LUSIONS:

1. 84..d upon 9'o-day .tudlea in both dog. and rat. the no affect. d1atlU)"
level 111 200pplll.

2. Baaed upon 1nfQrmatioa obtaloed frO'lll lftCClalplete 2..,. r fe.d1a& stUltS-e.
In progre.,lra both clos.and rat. tbe "no effect 1 1" 1a U.S pp.

3.· ta. 3 gueration rat nproduction study the "no affact level" b
330 ppaa.

4. The data are adeq\l&te to lIupport the aafety of the req... te4 ~ra:q
toleranc:e.

un:: HBlumenthd ~ ~\\.'\
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