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ENYIRONMENTAL PROTECTION AGENCY

WASHINGTON. D.C. 20480
torzcher 15, 1872
Saguzst for residue tolerance for the insschicide Crlorpyrifos [0,0~
aizthyl 0-{2,5,6-trichloro-2-pyridyl)phosphorothioate] - its
~anasclite 3.5,h=trichlorc~-2-pyridinol in or on’ fat end (on fat
5zsis) meat and meat byproducts of cettle st 1 ppm, mesh, fat
2n msab byproducts of turkeys &b 0.2 rom, and paschss and fizld
corn (grain, green forage, and fodder) at 0.C5 rom (neglizible
residuss).
M~ Lee TerBush, Acting Chief
Coordination Branch
Registraticn Division :
Pesticide Petition No. 3F13C% " Dow Chemical (Si

Midland, Michizan L2640
Related Petitions - MNone
Cther Nemes — Dursban, Lorsban, DOWCO 179, ENT 27311
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I. Chlorpyrifos Technical

0,C--Thetayl O~(3,5,6=trichloro-2-pyridyl)
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ITI. Dursben 24F Insecticide Catile

Active Ingredient:

% Chlorpyrifos 23.7%
a’ ) Inert Ingredients: ‘ 76.3%

TV. Lorsben 2E Insecticide

Active Ingredient:

Chlorpyrifos : 22.1%
Xylene , 52,19

Inert Ingredients:
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¥, Loeshen LT Insssticids
totire Ingrodiznise
P 38 4 <
Cnlorpyrifos . 11,25
Yylene

sne o 29.5%

Inert Ingredients: 25.3%

w

GkifT TNGREDTENT TNFORMATION'E

VI. Lorsban 10G Cramular Insecticide

Active Ingredient:

Chlorpyrifos ‘ - 10%
Ineri Ingredients: . : 90%

- %

# A

Approved for use under 4O CFR 180.1001(d) !
#* ipproved for use under 4O CFR 120.1001(c)

### fpproved for use under 40 CFR 180.1001(e)
s#¥% Currently under scientific review
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2r2 aporoved for use on zmiszls undsr LO CFR

“

"

san 254 Tnsecticide will he applied to the z5il iIn {urkey pens
1.- £0 the turkeys (for comtrsl of chiggers).

% Insecticide will be applied topically (znd used

of ticks and other ectoparasifes on caitle.

Lorshan 25 and Lorsban LE nsecticide will be zppii=d to the

the

nntrol of the peach tree vorer.

IV. Lorsban 10G Graznular Insscticide will be zpplis=d to ths corn
seed row at planting for control cf corn roctwortis.

TOXICOLOGICAL EVALUATION

I. Acute Oral Toxdicity

aterial in Which LDso mz/kg body wei
Sex Chioreyrifos Admiristersd (95% confiderce limi:

Ret M

Cuainea pig M
Rabbit (white) I2F
Mouse (white) M

Mouse (white~
footed) o1
Cnick (leghorn) K
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Corn oil 163 (97-276)—

Corn o0il 245 §219-273)
Corn oil 4 118 (77-181)
Drrsban 2LE Duww ©/6/™i 120D 713 —
Pearut oil 155 (132-181)
Dursban 254 L10
Hater—gum acacia is51

Corn oil

Dursban 259

Dursban 2LE

Peznut o0il

Corm oil

Corm oil

Water—gum tragacanth

137 (97-183)

20,

» 356 (243~523)
82 (69-97)
£931. (2‘)9-950) e
10C0-20C0
102 + 8.3%

62~

532 (1L-72)

Corn cil
Capsile

Capsule 25.L {20.2-30.%)
Capsule ™ v -c7/1[;5 31.6

Cepsile i, s 5053

Capsule 3253

Capsule 30

Caosule <20

»

Yazter-gum zcacia 157 (73.3-357)
Caosule 75.6 (35.4~161)
Czpsule B.L1 (2.77=25.5)
Capsule 7.7

Cepsuls 61,1 $L7-5—73.6;
Cepsule 61.7 (L3.8-38L.1

e 4
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I. fcuba Orzl Toxicity {con't.)

¥aterial in jjhich

Cnloryrrifos Admiristores

3
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Cazpziie

ity —~ czbtle and shesg

£30-1000

Duration{dsy=) Deaphs

1
gmGGNN\nH\D\QHHHI—‘NHNN

Sheep (good

condition) 25
Sheen (poor

condition) 25
Sheep (good
condition) 25

s

“EX = castor oil + =
i = silica gsl + mel

*K4 = kaclin + mathyl ¢

75 Teennical
ice Technical

250 KM

200 - K

2C0 K

200 25% 4P

150 254 §P

100 25% 4P
50 25% H4P

elluiocse in water

s = castor oil + ethanol (5U:20)

1
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F oo -1 11001 0w osnn b=
nd
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w
cr
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Zigns of toxiciiy included dierrhea, excessive salivaficn, lsbored ano
rogid respiraticn, fasciculations stiffressin hindgusrters, difficul
a4 znorerxdia due to less of toague control.



J
’

PR 000179 §

- Page 6 — PE# 3F130¢
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: IIT. Acute Cholinesterass Activiiy Studies
. “hree mongrel dogs and three rhgsus wonkerswere orz2ily dosad
; with 1 eguimoler dose of 10 micromoles/kz Tcwco 175. Heparinizad
vlood samplss were baken at L, 8, and 24 Zoars and then daily
for 4 dsrs. (a3 activity was determinad by the menometric method.
1
i 4 of Baseline Activiiy [uring Contrcl Peried
Stzezes Typs ChE L br. 3 hr. 24 hr. LS Er.
fog REC 79 8k 75 8L
Piasma 15 31 77 67
0 L) z o~
torkey - REC &0 - 55 &0 &2
- Piasma 6 g 14 30

B. Mzle rats were orally dosed with one of the follcwing J dosage
levels of Dursban: '

Dose Cholinesterase (units/ml)#*
(g/xg) : RBC Sertm

0.063 ‘ 18.5 3.7
- 8 - 0.126 21.4 0.1
0.252 18.7 0.3
0.50 20.9 0.4
Cortrol . 43.9 2.3 .

#lethod not gliven.

I7. Acutz Dermal Toxicity

Srecies Ho. Forrmlation Resulits

Rebbit 3 Undiluted (intact skin) O died
3 thdiluted (sbraded s}:'.n) 2 died
3 50% soln in Dowanol DFM (intact 2 éied
skin)
g 3 5C% sola in Dowanol DPM {sbraded
‘ skin) 2 died

L Durzhan 212
12 Tursoan 257
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Ty. ieute Dermal Toxicity (cen't.)

Speci=s PiCO IR
RTECIES
Rzts 10

N

N

N

Turkey (10 wk old)

NN NN

2

L, 3, 15 % 32 1n/a
0.5% sproy-saturated

G.5% spray-mist on heads
and backs

0.25% spray-saturated

0.25% spray-mist on heads
and backs

2 gm 25%iP

3750 mg 25% WP

1C00 mg 25% WP

500 mg 25% WP

100 mg 25% WP .
0.5% spray-setheads &

backs
0.25% spray-wetheads &
backs

Turiey (18 wk old) 5/grp. L, 8, 16, & 32 1o/A

Turkey (20 #k old) 1
L

(9]
EJ
SIS O

j—

Catt

o
(]

£

=
K0 el

25 mzfkg of 25% WP
20 mgfkg of 25% WP
15 mgfkg of 25% WP
0.25%

0.5%

0.1%

0.05%
0.01%
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LE-JPNE I 4 o
2 died in 8 »ours

2 died in 2L hours

1 32 15/A bird became 113
died in 2 hours

3 di=¢ in 2L hours

Yo 111 effzcts

ChE desrression

|<.J

Poisonsd and survived;
Ch= @epressiocn

ChE derression

Ch= derression
ChE derression

Cn= dezressicn

0 41l effects

- - R o s
2 0.025%, dip Ca3 derression
-
. - ‘
2 A O e e g AL VAR g e i P S ey N o o I VA Wk b g TN I B



‘e

000179

Pere 3 -
Y. Zye Irrifsiion
1sg of a1 eye irritation siudy using undiiuied Chlorgyrifcs
in the conjunctival sac of rabbiis were repocied. Verr”
slizht psin upon direct conbact was reporvsd and slight
ral redness supsided witkin 24 hcurs in two cases and
hours tid The other thres rZobils sus—
1iznt s5 afier 7 days. Tos resulis
its in were washed with water after
on wer szne.
L
Undiluted Dursban 25 4 applied directly to rabbiis eves
produced slight to moderzte conjumctival erythema and
sliznt transient corneal haziness. Recovery was essentially
ccmplzste 48 hours post~instillatiza.
Instillstion of Dursbean 24E into the eyes of 6 raboits caused

%

 conjunctival redness and chemosis, iritis, and corneal injury
resulting in a positive resgonse in 211 of the treated eyes.

VI. Acute Toxicity (Only results submitted)

Snecies Route Diluent LDza (oz/k=
Mice ip Propylesne glycol 30.8
Rats sc peanut oil >2C0

VIT. Skin Irritation

Three rabbits each were subjecied to 10 (imtact skin) or 3
(soraded skin) applications of undiluted dry Chlorpyrifos
while 2 rzboits/group were treated with the undiluted wet
material for similar periods. Siight hyperemia was first
noted which developed into 2 sliz=s burn in sbout hzif the
animals during the second week. 3ligrnt exfolistion was
observed during the second week. The skin healed normally
leaving no scar in 21 dayss

Undiluted Dursban 259 when applizd to intact and sbraded
rabbit skin on a prolonged repeatzd (3 wesks) confined
\ basis nroduced essentially no discermible zigns of irritestion.
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sikin of 3 rao

were sligat eryihema in 10 minutss, s e
60 minutes 2nd sliznt necrosis in 1.5 to 3.5 hours.
=1

Inhalstion Toxdics S

Exposure of 10 rats/ sex to the vepors of Dursban 2L3 &b a
concentration of 5 mg/l for 1 hour reselied in 1C0% survival
and no more than slight lachrymetion, slight nasal discharge,
ané some slight respiratory difficuliiy {zasping) cduring the
exposurs.

Short~Term Feeding Studies

A. Chicks - 2 weeks

Twenty chicks/dosage level were fed diets containing 0, 2C0,

LOO, or 800 ppm Dursban for 2 weeks. The resulits were reported

as follows:

Blood ChE Mortality . Hean weignt:gain
inhibition % A ratio
Concentration 1st week  2nd week ist week 2nd week 1st week 2nd weelk
(ppm)

€co 90 - 65 120 0.79* -
1LC0o 90 73 1 |55 0.98* 1.27%

83 72 0 o} 1.LE* 146
- - 9] 0 2.14 1.52

#Significantly lower Shan control group, 2<0.01.
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1 £ Durgban
ceived 100 mz/kg
g on successive

ay 01d mallzrd ducklings or bobwhite

fed to 5-7
cuzil fur 5 davs. Following 3 more days for coservation, the
9% g1 ?
LC50—3 was ccmruted:
Mallard ducklings 1Cso 351 pza

Ea-g
1536 150 oo

Bozwhite quail LCsp 72+ pem

“iith Dursban, the growth and feed consuuption of Mailard
ucklings were adversely affected at dieta~y levels of
90 pzm. Dursban produced marginal inhibition of whole
blocd ChE 2zt 1 pom and marked inhibition of brain enzyme
at S0 orm.

Honkeys ~ 3 days

Two rnesus monkeys were given doses of 2 sx,qjkg of Tursban
by stomach tube for 3 ccnsecutive days. Blood samples Were
tsken st 0, 2L, L3, and 72 hours and ChZ ectiviiy was
measured by the pH stat and menometric methods.

Yo change in behavior or sign of parasyapathetic stimula-
tion was observed in either morkey. A sharp decrease in
plasza ChE activity was cbserved 24 hr. z@ter the initial
dose with slightly greater reductions after the second
and third doses.. REC ChE activity decrezsed very little
foilowing the first dose with grester reductions following

the second and third Zoses.

X. Antidote Activity

4.

i2
Dshan.  Ons
was not irest 1
Tws trezied witn 20 o
Lo wi T Protcpam Chloride, end one wiin 2
corbination of the sbove (20 mg atropize/1C0 1o znd
zz of Protopzm Chloride). Treatments wWere sdmini~

1

shtered 2-3 times/day. The 5 treated calves resgcnded
temporarily, but apuarently the dosz was ic

for vermanent regression of symutoms. The calves
dizd or wsre killed because recovery “ias considsred
irmzossibls between 5 and 2 dzys after adminizivaiion

- 10




i was not trezted
zer dosing with

Lo stropins zb this tize was nil. Treat—

r o

- k=2

20 15 p.l.d, at 22 hours &
£ recovered and the cther 2 suiovived

z days.
¥I. Subacute Toxdicity

A. Resulis o] 90-Day Distary Feeding Studies of J,0-Diethyl
0-3,5,6-Trichlorc—2-F 24yl FPhaghorotiicets iz 2ats
( 1

Dow; April 5, 197.) nzub
l. Procedure

Groups of 10 ra’cs/ sex/dosage level were fed diets contain—
ing O, #*, 0.03, 0.01, 0.C03, or 0.001% Mirsban (93%
pure) for 90 days. (The 0.1% group was eliminated

from the study after L wesks.)] Addiiicnal zroups

of 6 rats/sex/dosage level were 7ed these same dists

to be used for interim CLE determinsticns.

e rats were welghed twice weekly for the first 28 days

and cnce a week thersafter. ZRecords were kspt of mortality
and food consumption was recorded for the first ronth. FPlasme,
REC, and brain ChE activity were dstermined (using Technican
Auto—inalyzer) on 3 ratsz/sexf/level after 14 and L1 days..

Five rats/sex were samprzd afisr 30 days. Terminal hematological
values (hematocrit, hemoglovin, zmd totzl znd differentizl
WBC) were obtained frem 5 F rais iz the U, 0.03 and 0.01%
grouss. Samples of tlocd serun were obbtained frem members

of both sexss in 2ll groups for dsterminztion of urea

nitrogen content and SAT activity.

Tre lungs, hesart, liver, kicnsy, szleen, znd testes were
remcved and ceizghed. Fcriions of ez h orgen, zs well as
brain, txyroid, narathy-zid, =dreszl, thkymuas, stumach,
small and lr”ge‘ intestirs, pzncress, wrinzry blzddsr, ovary,
prostzbe, and uterus wers erexined microscoricsily (2=
stained).

11
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st
acking, erzciation, and uicerabion
:d zround the nostrils wera cbs
tlor 2 w2exs, ChS zehi gty ‘=z the clasma

ellen 4o zero end P30 ChE was less than

] % penth, and a slight
erved in the 0.03% rats. The plasme,
5

The plesma, REC, and brain ChE activiiy were devressed in the
0.01% rats while the plasma and REC ChE activity were signifi-
cantly depressed (only slight reduction in brain ChE) in the
0.CC3% rats. The 0.001% rats exhibired reductions only in
the plasma and B3C CGhE activity.

]

3. Conclusion -

&

The ChE NEL for rats in this stucy is less than 0.001%
Dursban in %' 2 diet (10 ppm). The systemic ¥ s
0.01% (i00 ppm).

[:
[NN

B. Short-Term (Subacute) Dietary Administration — Rats
(Eazelton Leb., Inc; 17k-11t) w/s'ss - M2te

1. Procedure

Groups of 10 Charjes River albino rzts/sex were fed dieus
contairing O, 0.3, 1.0, 3.0, or 10.C mg/kg/day of Dursban
(97.5% a.i., {Phase I). The O and 0.3 mg/kg/day rats
vere fed their diets for 13 weeks. The remawning 3
groups were f=d at this level for L weeks, rested for

and then fed at 9, 0.03, or 0.10 mgfkz/d=y,
respectively, for 13 moirz wesis (Phase IT).

7y e - .y . - 3 . D PLan Sy
Thz rats ~iere oaserved faily for morsalityr.
records W -

i324 zons

fofeicichin Ko T

000179
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Crolinssterase activity wes measursd by the Fravley
: redification of the Michel Lalta pH method at tha -
| folloring intervals:
‘. Dhase I Phase II
i rosage R2C & Plaszwa Cn=  Crain ChE Dosage 25C & Plasma ChZ2  Brain GiE
\ fra g /iay) {s==ks reeles; fro/day raeks) Gieeks)
! 0 1,2,4,8,13 13 — — —
} 5.3 1,2,4,8,13 13 - _— -—
i 1.0 1,2,4,5,5 — 0 1,2,4,2,13 13
3.0 1,2,4,5,6 — 0.03 1,2,4,3,13 13
10.0 1,2,4,5,6 — 0.1 1,2,4,8,13 13
\\ i -
™. 2. Results
Phase I - the 3.0 mo/kg rats apceared hunched during
the first 2 vieeks of the study while the 10 mg/kg rats
: /"' were thin and hunched throwghout the treatment period.
/ Eight females in this grow experienced tremors. The

growth of the test rats in the 3 and 10 mg/kg grouos
was depressed during the first week of treatment. ‘The
REC and plaswa ChE activity were depressed in ail 4
test groucs. ChE activity levels for the 1, 3, 10
mg/kg groups were rormal following compound withdrawal.
No compound effect on ChE activity in the brain was
evident at the 0.3 mg/kg test level.

Fhase II — The 0.10 mg/kg rats exhibited lowersd
FEC ChE levels in both sexes and lowered plasma
ChE lsvels in females. Brain OE activity was
not altered. Neither systemic ror ChE deviations
were cbserved in the 0.03 mo/kg rats.

3. Cernclusions

The ChE NEL for rats fed Dursben in this study was

0.03 mg/kg/cay.

C. Six~nth Teedine Study in Rats (Albany Med. Coll.; March
18, 1371), #zww
1. Prcecedure

Croims of 29 Szragee-Davley rats/sex wers fed diets
containirg 0, 0.03, 0.15, cr 0.75 rz/%g Durscan for
6 tonths. Thes rats wers examined daily and general
wservations recorésd. Body w2izhis and food con~-

siomphion viers recorded weekly.

13
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Five rats/sex/groD ware blad at 2, £, &2 6 months

for hematolesy and clinical chemistry. The criteria
investicatsed included PeC and ¥EC cowmis, hemoclobin,
eratocrit, glucose, scdium, potassinm, ard S&T.
Plasra and R2C ChE éeterminations were conducted on
the control and 0.75 mg/kg growzs at 3, 5, 7, and

15 wze's and on all four growss at § mozths. Zrain

T EW4 b A ? -, - -, - 3w, - 1.5 P-4
ChE activity was measwrsd when rats wers killed.

h g

rye

!
Five rats/sex/qrowp were killed after 3 months and
+he remainder after 6 ronths. Five rats/sex from
the control and 0.75 mg/kg groups were ecmined
grossly and microscopical for pathological altera-
ticns. Sgecirens of heart, trachea, luzmgs, esccha-
qus, stomach, small ard large intestine, iiver,
pancreas, kidrey, urinary bladfer, gonzts, prostate,
utervs, pituitary, thyroid, adrenal, szleen, thymus,
Iyrrh node, (NS, and eye were stained with H&E and
examined. Liver and kidney were also staired by .
0il red O.

2. Results

Sixteen rats were founé dead during the experizent.

! There was no indication of a dose-respomse relaticn-
ship. All 16 exhibited variovs forms of murine
pneumonia upcn necrogsy.

The 0.75 mg/kg rats exhibited a lcwerins of REC and
plasma ChE activity. Brain ChE was unaitered. o
other changes were noted in any grous cf rats.

3. Conclusion

A ChE IZL of 0.15 rg/kg/day of Dursban @n ke

ascribed to this studv with the qualificetion

that the method of determination of ChE activity .
was never identified.

D. Siv-Month Study of Cowco 179 in Phesus Mornksrs (Macaca

rmalztra) {Elbany Med. Coll.; iarch 18, 1971 iz ik

nhesus ronkevs were orally intibated dailr with

Dowco 179 for 5 nenths by the following trotccol:
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Crowp = ¥o. Animals io./sex Deosage {mg/kg)
) 1 1 21,28 0
2 3 2,17 0.08
3 3 2,17 0.40
4 4 21,2F 2.990

Careral chservations wars made 4xily ard individeal
tody weignts were recorded meathly. Clinical chemistry
(Caicium, phosphorous, glucose, BUN, uric acid, choles—
terol, protein, albumin, bilirtoin, IDH, and SCOT) and
hematology (REC, WEC, hemoglobin, and heratocrit) values
were derermined at 2, 4, and 6 months.

Plasma and RBC ChE levels were determired by the pH stat
method on all animals at 0, 1, 3 and 5 weeks and at 2, 4,
and 6 months. Plasma and REC ChE values were also deter-
mined on 4 monkeys killed at 3 months. Brain ChZ levels
were determined by the marcmetric method on z1l animals
at sacrifice. Liver samples were taken from each aniral
at sacrifice (3 and 6 months) for the destexrmination of
bighenyl hydroxylase activity.

Cne morkey/sex was necropsied from growps 1, 3, and 4
at 6 months. The following tissues were examined micro-
scopically (H&E stain):

heart esophagus pancreas redulla colongata
trachea gmall intestine brain spinal cord
Ixgs large intestine cerebellum splee

stamach gall bladder kidrsys thymus

liver urinary bladder gonads eye

uterus pituitary vagine

thyroid bone marrow adrenal
2. Results

The RBC ChZ activity was depressed in the 0.4 ard 2.0
mg/kg decse groups. The plasma ChZ activity was inversely re-
lated to the dose level.

Cne ronkey died during the course of the study but
necropsv ¢id not reveal any evidence of treztment~
related patholosy.



3. Cencluzions

{

ChE NEL for menkey crzlly dos=d with Dursban is

Th
0.03 rg/kg/day.

(]

Pesulits of 93-Day Dietaxy Pesding Studies of 0,0-Diethvl
0-3,5, 6-—'£'rz.cmloco-2-°'"ﬂr“l Zhoschorothiogte 1’1 Bwlc_

Founds (Dow; January 15, 1954}, g ,
ol

‘1. Procedure

Groups of beagle howmds {4/sex in control grow and
2/zex/test level) were fed diets containing 0, 0.006,
cr 0.002% (0, 1.8 or 0.8 mg/kg/3ayi Dursban for 93
days. The 0.006% dogs were fed 0.2% for the first

5 Gays of the study while the 0.002% dogs were fed
00’%‘rlsdays. The raductions in dose levels
were necessary due to the development of gross
cholinergic symptoms.

The 0.02(2)% (5.8 mg/kg/dav) dogs wers maintaired
for 45 days on this level and then placed on control
feed for the rewainder of the 93 days because cf the
develorment of gross cholinsrgic synptcrs. The 0.02
(B)S (3.4 mg/kg/day) dogs were added to the sty
after 1 1/2 ronths, maintained on this level for 27
Cays, put on control feed for 5 days due to similar
cholinergic symptoms, and returned to the test level
for the last 2 weeks.

The dogs were weiched weekly and daily food consumo-
ticn records were kept. Serim wrea nitrogen, 532,
=PT, and brain ChE determinations were made using
the Technicon Auto-2nalyzer. Plasma and REC ChE
activity was measured by a modification of the
Hichel elsctrometric method. Fematological values
{(helratocrit, hemoglobin, REC, and total and differ=sn-
tial WBC) were cbtained on cdays 0 and 76 of the study.

All céogs were necropsied at the conclusion of the
studv., The lung, heart, liver, kidneys, spleen,
brain, and testes were weighsd. Portions of thsse
organs, as well as spinal cord, perigheral nesrve,
pituitary, thyroid, parathyroid, adrenals, aorta,
lym=h nede, thymus, esophagus, soomach, small intes-
tins, large intestine, pancreas, gall bladéer, uwri-
nary bladder, skeletal muscle, ovary, and utervs
were microscopically examined (H.: stained).

000179
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The 0.923% dogs exhibited extreme decreases in ReC
and plasrwa CnE values. The brain ChE values of the
0.02(2)% docgs viers decreased at necropsy. There was
a marked decrease in Lhe BEC and plaswa ChE values
of all tha dogs in the 0.0965 and 0.0023 groups.
The brain Cat of F dogs oa these 2 doses also
showed a great reduction. !
A decrease in food consumption in the 0.023% dogs
was noted and tha body weichts of the 0.02(8)%
females were similarly reduced. The gross choliner-
gic syrptors seen on different oceasions in tha
higher dosage levels include dilated and watery
eyes, loose stools, vomiting, rough coats, labored
breathing, and tremors of the legs and head.

3. Conclusion

- The ChE NEL in dogs in this study was not determined.
The ChE NEL for Dursban would be less than 0.002%

of the diet or(0.083rg/kg/cay. shueuth nesl 0.6 sy lluy

7 ‘ F. Blood Cholinesterase Activity in Dogs Peceiving Diets
Containing Dursban (Dow, April 21, 1964). Hzuf

Dosage No. Dogs Duration Plasma ChE RBC ChE
(com) (Gays) (3 of control) (% of contxol)
60 2 9 16 no effect
20 2 35 29 v "
6 2 35 50 " "
2 2 28 1 éog no effect " "
1 dog 50-81 " "
0.6 2 12 no effect " "

ChE activity measurments were made according to the
’ . Technicon Auto-Analyzer procedure.

G. Oral Administraticn - Dogs (Eezelton Lab., Inc.; 174-115) vy s
e T “-,’”/;:
1. Procedure

Dursban (97.5% a.i.) was administered in gelatin

capsules to 28 young adult keagles for 20 days using
tha following protocol:

wt
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No. ©f £ogs Ievel
3

Group tlo. i F rg/rne/Cay Interyal
1 2 2 0 Fntire study
2 2 2 0.93 » "
3 2 2 0.10 " »
4 2 2 6.20 " " /
5 2 2 1.00 " " !
6 2 2 1.00 Dzys 1-18
0 Days 19-~42
0.03 Days 43-58
g Days 59-77
0.1¢ Days 78-34
0 Days 95-124
7 2 2 0.01 Days 1-32
0 Days 33-45

Daily records were kept on general appearance, btehavior,
and pharmacotoxicoiogical signs. EBcdy weights and food
consumption were recorded weekly. The dogs in Growps
1 thru 5 were tested for plasma and RBC ChE activity
by the Technicon Auto-Analyzer using the Wright and
Humiston methed on Days 0, 2, 4, 8, and 16 and by the

! . Frawley modification of the Michel A pH method on Days
16, 32, 641, and 90. The ¢ogs in Grouwp 6 had the deter-
minations perforres on Days 2, 4, 8, and 16 for cosages
of 0.03 and 0.10 mg/kg after baselire values were cbtained
on the control diet. The dogs in Group 7 were testad on
Days 0, 2, 4, 8, 16, and 32. The ChE determinations in
Groups 6 and 7 were made using the A pH method.

All dogs were necropsied at the conclusion of the study.
Brain weights were recorded. Brein ChE determinations
S were conducted.

2. Results

Mo ChE irhibition was noted in either the REC or
plasmra by the ¥Wright and Humiston method; hence,
the A pH methcd was instituted. Dursban did not
cause a significant lowering of the plasza or REC
ChE at the 0.01 mg/kg/day level. Wnen administered
at 0.03 mg/kg/Cay, plaswa ChE was reduced but not
RBC ChE. Durskan levels at 0.1 mg/kg/day produced
a reduction in both plaswa and REC ChE activity
but not in brain ChZ. The effect of Dursban on
ChE activity is reversible.

. 18
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Based < upon REC ChE inhibition, the YEL of Dursban
in dogs in this study is 0.03 mg/kg/day.

H. Safexy Tvaluation of Dowco 179 in Human Volintesrs
(Albany Med. Coll.; March 1972). Nz hy

1. Procedure ' y

Sixteen healthly adult male volunteers raceived
graded doses of Dowco 179 daily in a tablst form.
The volunteers were divided into £ grouss and 2~
ceived 0 (49 days), 0.10 (S davs), 0.03 (22 days),
or 0.014 (27 days)rg/kg/day.

Blood samples were tested twice a week for REC and

plasma ChE activity. The Ceterminations were performed

according to the procedures of Nabb and Whitfield and

utilized a Sargent automatic recording pH stat in

the titrametric measurements. Hematology (hemoglcbin,
- hematocrit, and total and differential WEC} and

serum chemistry (Ca, P, glucose, urea nitrcgen,

uric acid, cholesterol, protein, albumin, biliru-

bin, SapP, IDH, snd SGOT) determinaticns were con—

ducted at weekly intervals. Urinzlyses (specific

gravity, color, turbidity, pH, and determinations

of cellular content) were also performed on a weekly

basis.

2. Results

Mo treatment-related effects were noted by the
urinalysis, hematology, or serum chemistry studies
conducted.

REC ChE activitv was not inhibited at any of the
treatment levels. Plasma ChE activity was depressed
at the 0.1 n:r/kcr/day level and wes slichtly depressead
but not sicnificantly) at 0.03 wg/kg/tay

Urine samples were examined for the presence of Dowco
179, its oxsgen a2nalcg, and the deconmosition product
3,5,6-trichloro-2-pvridinol with nsgative results.

3. Conclusions

Based upon REC ChE inhibitionabDowco 179 NEL for hizrans
was not determinad in this study. The MEL level must
be stated as being egual to or greater than the highest
level administered, 0.10 mg/kg/day.




Tffects of Durskan Insecticide on Biccd Plasma

1. Procedurs

Tnis study was suvhdivided into 3 test grows of
varised treatment levels and test durations. Durs-
ban was administered via the drinking water te 0
birds/treatment level. Grow & treatment levels ;
were 1 pob, 1 pom, 1 pot, and non-medicated con- !
trols. Test duration for the 1 prb, 1 pom, and
controls was 84 days. Body weights and blcod
samples were taken 7, 14, 21, 28, and 84 davs
after starting treatment. The 1 pot level was
- éiscentimeed after 1 week dve to adverss effects
e N on weicht gain and ChE valves. The 100 ppm level
was inirizced at this time and was designated
as Group B (duration 77 davs), sharing the con~
trols of Group A. Group C treatwent levels were
100 ppm and 0 and the duration was 2 weeks.

Plaswa ChE values were determined by Biochemical
Research Laboratory persomnel with the Auto-Analyzer.
¥hole bloed ChE values could not be determined due
to clogging of the dialyzer by REC.

2. Results

Dursban reduced plasma ChE values of the 100 pem
birds at all sanpiing pericds. The date indicate
no demonstrable effects at 1 ppb or 1 pom. There
also was no effect shown during a 2 week testing
period of 10 ppm Durshkan administered via the
drinking water.

3. Conclusions

T8 would prefer not to ascribe a MEL based wpon

plasma ChE inhibition. Since these were the cnly
’ rasults cbtained, we will cite only that plasma

ChZ irhibition was notad et the 100 rzm leval.

J. Effect of Durskan in the Drinking Water of Chicks
(J. Econ. Ent., 64 (5): 1179-1133, 1°271).
1

. Procecure

Thres experiments wers onducted to determine the
effact of Dursban to white Lechorn cockerel chicks.
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a. Exgeriment I - Durshan wes offered in the
drinking water to 3 replicates of 10 chicks/

treatment level at 0, 0.32, 1.25, 5, 20, 80,

320, or 1280 pom a.i. for 3 wesks.

b. IL —~ To cetemine i the effects
rnotad were @2 to the soivent and inert ingre—
dionts, xyiena and Tween 80 (22.5 parts: 24.7 !
parts) were offered to the chidks at 152.9 and
631.8 pom in the water. Tween 80 vias offered
by itself as 717.7 uom in water. There wers

2 replicates of 10 chicks/tr=atment and the
Guration was 3 weeks. The whole blood &2
activity was “Jetermined on 4 chicks/treaient
level at the end of the experiment on a Spec~
tronic 20 spectrophotometar.

c. Exceriment IIT — Fifteen chicks/treatment
vere off=r=d 0, 0.08, 0.32, 1.25, 5, 20, oxr
20 ppm Dursban in the water for 5 weeks. (hE
activity was determined weekly on 3 chicks/
treatment level.

Fyommri rar
. A

FORrIT

Results

Most treatment related effects ccourred at levels
of 80 ppm or greater. Doses of 320 or 1280 ppm
were highly toxic to the chicks and preduced
damage to the myelin sheaths of nerves in the
whits matter. Deaths ccourred in the chicks given
80 ppm Dursban in the water throwh the first

18 days of the study. The feces of the 80 rzm
chicks and several 20 pom chicks were tacky and
adnered to the &own arournd the vent sealing it.
Thne 20 prm chicks had a cdepressed rate of gzowth
and irhibition of the wihole blood ChE was cbserved.
The studies on the xylene and Tween 80 revezled
no effects.

Conclusions

The ChE MZL in this study for Dursban is 20 cem in

chicks.

21
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K. Chronic Toxicity of Dursban in Chickens, 1269 (J. Econ.
Ent., 63 (1): 319, 1970).

Four waek old wnsexed White Lecherns were fed a diet
containing 0, 25, 50, or 160 pom Durshan for 4 weeks.
Plasma ChE was Getermined by the electremetric metrhod
of Michel. The birds wers waeighad weekly and feed
consumption was recorded daily.

Clinical PResults

¥o. Cose (Ib feed/1b gain) (ChE (% of
{zom) activity

remaining at
end of tast)

5 0 3.45 92

5 25 3.65 78

5 50 3.72 73

5 100 3.76 60

XII. Chronic Toxicity

A. Results cf Two-Year Dietary feeding Studies on Dowoo 179
in Rats (Dow; Septewber 20, 1971) azup

1. DProcedurs

Groups of 25 Sherman strain 7 week o0ld rats/sex/level
vere fed diets containing 0, 3.0, 1.0, 0.1, 0.03, and
0.01 mg/kg/cdav for 2 years. Susplementary groups were
set w as follows to provids animals for interim patho-
lcgical examination and periodic ChE determinations:

Group Assignment ¥o. rats/sex/level

1 week ChE

1 renth Che

onth Chz

pontn Che

month ChE

12 month Chl

12 ronth necroosy

12 wonth + 7-8 wesk recovery,

necropsy, and ChE 7

18 month ChE 7
7

OO W

oyt i

18 month necrogsy
57/s=2x/level
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ha rats ware chserved freguently for changss in
arpearance or demeancr as well as for mortality.
Body weicghks wera recorded twice weekly for ths
first ronth, weekly during months 2-6, and bhi-
waskly thereafter. Food consumption was recorded
ntinvously during the first 3 months and cns wesk/

. 2.3 P P
ronth therzaiter.

ey

Baratologic studies (FCYV, hamclcbin, 38C, and +otal
and differantial WEC) were oonducted on 5 rais/ssx
from the 0, 3.0. and 1.0 mg/kg/dav groups at 1, 6,
12, 18, and 24 months. Urinalyses (total solids,
pH, albumin, sugar, occult blocd, and ketcnes) were
conducted on 5 rats/sex from the same groups at the
szme time pericds. Plaswa and 22C ChE activiiy was
Gatermined from the swolerentary animals included
for this purpose. Brain ChE determinations were
conducted at necropsy at 6, 12, and 18 ronths. After
2 years, blecd and brain ChE were measured on all
surviving M and 211 but 4 to 5 F/level. A modifi~
cation of the pH-Stat method was used for 211 (hE
determinations. BUN, SAP, and SGPT were measur=d
at 12 and 18 months as well as at 2 years on all

M survivors and the 4 to 5 F/level not used for

ChE determination.

Necropsies were conducted on the rats included in
the study for that purpose as well as those which
survived the 2 year study. The brain, heart, liver,
kidney, spleen, and testes were removed and weiched.
Portions of these organs and the follcwing organs

or tissues were examined microscopically (HSE stain):

eye pituitary gland thyroid glard

trachea pvarathyroid gland esophacus

lungs stomach small intestine

aorta pancreas : mesenteric lymph
nodes -

Golon urinary bladder accessory sex glands

ovariss skeletal muscle sciatic nerve

uterus spinal cord adrenal gland

sternum sternal bone marrow

any nodules or massas suggestive of tuwor dzvelomrent
or cthsr patholcogic processas
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Histopathological esmminations were conducted on the
tissuss of rats of the control, 3-0, and 1.0 mg/kg, day
doses at 12 months and frcm rats of the control and
3.0 mg/kg/day growss at the other necrogsies. Tissues
of all rats with gross evidasnce of tuwor development
wara also subjectad to histopathologic evaluation.

I~

Results

No alterations or deviatiors attributsble to treatment
were noted by any of the following criteria:

appearance and demearor mortality

"pbody weisght food consurption
heratology urinalyses
clinical chemistry organ weicht

gross pathology histcrathology

The plasma and RBC ChE activity was consistently reduced
in the 3.0 and 1.0 mg/kg/day rats of both sexes. Thes
brain ChZ was inhibited in the 3.0 mg/kg/day rats. The
REC ChE of the 0.1 mg/kg/day F was inhibited at 2 of the
8 test pericds (30 and 365 days). ‘The remaining 6 deter-
minations were rormal.

Conclusion

Based upon REC ChE activity, the MEL for rats fed Durs-
ban for 2 vears is 0.1 mg/kg/day. (2 ppm)

Results of Two-Year Dieta.y Feeding Studies on Powco 179 in
Beagle Dogs (Dcw; Decerber 16, 1971)

1.

Procedure

Dowco 179 mixed with ground Purina chow was fzd to Beagle
for up to 2 years at levels of 0, 3.0, 1.0, 0.03,
or 0.01 mg/kg/day. Groups of 3 dogs/sex/dosage level
vwere fed for 1 year and necropsied immediately or after
a 3 month recovery vericd in Phase A. Grouss of 4 dogs/
sex/dosage level were fed for 2 years in Phasz B. ALl
dogs were cbserved daily for changes in demezror. Body
welghts were recorded weekly the first 6 monihs angd bi-
waskly thersafter. Food intake was measured weekly

24
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TONLDS.

during renths 1-3 and 1 wesk/month

o -
prearter.

wara conduc==d cn all the 0, 3.0, and
et 1, 3 (3), 6 (3),
Urinalrses fscecific gravity,
umin, microscopic zedizent exzm) ware
parformed on the sare dogs at pre-test 1, 12, and 24 {(3)

20N, SaP, ST, and S5ZT were weasurad on all

Phase A dogs twice pre-test =d afi=1, 3, 6, and 12

ronths. All Phase B dogs wers testsd for these compods
1 arg 24 momths. The 0, 3.0,
6, 12, ard 13 ronths.

tice pre-test and after
and 1.0 dogs were alsc sarmplsed after

BSP was measured on all Phase B doss tvice pre-test and
terminally and on the 0, 3.0, and 1.0 dogs after 12 menths.

ChE activity in the plasma ang REC cf all dogs was
determirad 2(B) tu 3(a) times prior to feeding the
test diets, and after 1 week =ad 1, 3, 6, 9(), 12,

15(B), i8(B), and 24(B) months.

REC and plasma ChE

was measured on all dogs (A) placed on the recovery
__diet and RBC hE was measured an the 0, 3.0, 1.0,

and 0.1'dogs at 6 weeks and tee 0, 3.0, and 1.0 dogs

aEtar 3 months on control fesi. Erzin ChE was reastrad

on all cogs

necropsied after I and Z years and on the

0, 3.0, and 1.0 rg/kg/cay cogs placsd on recovery for
A modification of the pE Stat method was
used for all ChE determinatices.

3 months.

The Phase B dogs were given complet= thysical exami~
nations orior to terminaticn including routine newro-

logic arnd ophthalmoscopic
gross necropsy exzminations,
kidneys, spleen, and testes were
Microsccoic examinations were condected on the following

eveinaticors.
the hesrt, liver, brain,
reoved and weicghed.

Following

tisses from the 0, 3.0, and X.0 mofkg/day dogs from
Phase A and frcm 0 and 3.0 Phese E Zogs (HSE stain):

heart
liver
brain

kicneys
spleen

testes
eye

trache=

pituitary gland
thyroid gland

esophegls
lungs

parathyroid gianZ aorza

small intestins

mesenteric lynon
nodes

urinary bladder

aCCessory s2x
glands .

skeletal muscls

stome
Tancreas

ool

ovarres

uterzs

sciatic nerve
soinal cord
starm=m
starnal tone
TRrToW
adrznal gland

L

Hematolcegic studies (BCY, Hgb, REC, totzl and differential
WeC, prothrombin)
1.0 wg/ks/¢av dogs twice vra-tsst a4
12, and 24 (B} months.

v . -
PH, SUgEL, a1

25
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Rasults

Yo treatment-related signs were roted by the follusing
criterias:

Arcearance and GATEesNor 0%y weicht
Feod consurpticn Hzmatology
Urinalvses Ciinical Chowmistry

Anta-mortem physical exammination (Phase B only)
Cross and microscopic post-mortem examination

The mean liver/cody weight ratio in male dogs receiving
3.0 mg/kg/day Dosco 179 was increased. The plaswa (hE -
was significantly depressed at dosages of 0.1 mg/re/day 22
for 1 year in the FPhase A &gs and 541 days in the Phase
B dogs. The plaswa ChE of the 3.0 and 1.0 mg/kg/Cay
dogs was depressed throughout the study pericd. . The
0.03 mg/kg/day cogs exhibited a depression in plasma

ChE at sare sampling:times. Plaswa ChE returned to
normal within 2 weeks after being fed control diet.

The ChE activities of RBC of écgs receiving 3.0 and

1.0 mg/kg/day were depressed. REC ChE activity retumned
to pre-test levels in male and female dogs maintained
on control feed for 3 months stbseguent to receiving
doses of 3.0 and 1.0 mg/kg/day Dowoo 179 for 1 year.
Brain ChE activity was slichtly depressed in dogs
receiving 3.0 mg/kg/day for 2 years.

Con~lusions

The ChE NEL in dogs fed Dowen 179 for 2 years based upon
REC and plasma ChE inhibition is 0.1 rg/kg/day. (4 zrm).
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Ty, Tarzaz f;a2ration Reproduction and Taratology Study in the Fat
Fullowing Prelonged Distary Exposure to Dursban (Dow; August 20,
19571 Loho
A. Procedurs
CGrovos of 10 i and 20 F Scraguz-Dawley racs/dosaze leval were
fed dicrs contiining 0(20% and 40 Fj, 0.03, 6.1, or 0.3 mz/kz/féay
of Dursban. Beginning with the P) gensration, the rats were fed
diets containing 0, 0.1, 0.3, and 1.0 mz/kz/day of Dursban. The
study may be represented diagramatically as follows:
Treatmant diet started at 58 days of age
Py macad at 113 days of age
FjA litter FlB licter
wsaned, iadices com— weaned, indicies computed,
puted, gross exam., breeders selectad for P2
discarded generation, continued on
diet
Py mated atlllO days of age
FoA litter F)B litter
weaned, indices com— weanad, indices
puted, gross exam., computed, breeders
discardad selected for Py
continued on diet
Py mated ?t 110 days of aze
Faa liteer F43 fetuses
weaaned, indices com- teratological
puted, gross & histo.  exam. - 2/3
27an. skelatzl,
1/3 internal
For zneh matins, the nuabar of copulatory
ticaus, litter size, stillbirths, deaths,




and pup weights on the day of birth and a2t 5 and 2% days were

recorded.

Afrer weaning the F3A litter, Pj females were rebrad to obtaiv F3B
feruses which were used for teratolugical examination. These P3
females w=re fad the test diet comtinuously except during organo-
egcuzsis. During rhis period, the chenical was admfnistered by

gavage cn days 6 through 15 of gestation. On day 20 the females

cere killed and the fetuses removed for cesarean ssction and

examined for external abnormalities. Two-thirds of zach litter

were prepared for alizaria red staining s=d skeletzl examination.

The remaining one-third was preparad for soft tissma examination

by the method of @Wilson. Dstailed examinaricns wera conducted on
i the 1.0 mg/kg and control groups only. ' ’

Rats were observed frequently for clinical signs of adverse drug
effect. Body weights and food consumption were recorded at weekly
intervals. In the teratology study, body weights cof females were

! obtained on days 0, 6, 153, and 22 of gestarion and food consumption
was measured for the gestational intervals 0-6, 6-1§, and 16-20.

The following indices were computed from the reprofuctive data:

No. of pregmancies x 10
i Fertility index = No. of matings

Ho. of live litters borm ¥ 100

]

Gestation index
No. of pregnancies

No. of rats alive =zt 5 days
Vigbility index = X 100
%o. of rats born aiive

No. of rats alive azt 21 dazs

]

Lactation index % 100

No. of rats alive zt day 5

les ware collacted from 11 conzzrzl and 5 ar & treated

t the time of cesarean section to determine RBC and
activity. Similar determinatiozs were rade on 5 males/

ross pathological examinations were conducted on =y animals that
iied spontaneously during the test period zs well & 5 nups/sex/
dosage level from the FiA, FpA, and F3A litters on post-partum day

!
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eyes pituvitary gland thyroid-parathyroid glands
brain salivary gland mesenteric lymph node
trachaa esophagus testes—epididyais
thynus stomach " abdominal skin
lungs adrenal gland spinal coxrd
heart pancreas skeletal muscle
liver duodenum sciatic nerve
spleen ileum ovary
kidney bladder uterus
colon prostate sternum

i femur cecum

B. Results

No treatment-related changes were observed in the study {(reproduction
or teratology phase) by any of the criteria studied except the ChE
determinations. There was a decrease in ChE activity in the 1.0 2nd
0.3 mg/kg females in both plasma and RBC as well as in the 1.0 a3g/kg
males. :

C. Conclusions

The ChE NEL for the 3-generation rat reproduction study is 0.1 mg/kg
Dursban based upon RBC ChE inhibition {(with reservation since

test method not named). Dursban is mot terategenic at the levels
(up to 1.0 mg/kg) used in this study. The HE level for reproduc-
tive effects is greater than 1 mg/kg (the kighest level fad}).

77, A Neurotoxicity Study of Dursban in Lzying Hens (Dow; June 29, 1365

Durshan was given via gelatin capsule as a single oral dose to a2
~oral of 23 Laghorn laying hens at dosage rates of 40, 75, 100, or
150 mg/kg with no evideace of delayed ataxia or paralysis up to 27

A
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days pust treatment. Three hens were used per treatment level.

PAM (50 mz/kg) or atropina (1/10 grazin) were adaiaistered i.p.
to half of th2 birds at each treatmant level to redzce initial
choliner"ic reaction. Ruelena (1090 mg/kz) was aduinistersd to
a pusitive control O&OJp and typical delayasd ataziz-paralysis
yﬂptamﬂ ware poted. o adversa delayasd araxia-paralysis svas—
toms werz aoted in any of the birds treated uith Bursban. No
initial toxic reactions were noted in the birds treared with 40
mg/kz Dursban. o microscepic pathology was rzported.

Potentiation Studies

A. Potentiation Studies with Dursban in Combination with Ruelene
and Malathion (Dow; April 22, 1364)

Croups of 5 male rats were given a single oral dose of Durshan,
Ruelene, Malathion, Dursban + Ruelese (50:50), or Dursbaa +
Malathion (50:50) at various dosage levels to determine the LDs5q.
The Dursban + Ruelene or Malathion were administered jointly as
well as each pesticide separately at 4 hour intervals.

Dursban LDsq 0.245 g/kg
Ruelene Licy 1.02 glig
‘Malathion LDsg 1.37 gfkg

Found LD 30

Expected LDgg Joint 4 hr. apart
Dursban + 0.420 z/kg 0.135 g/kz 0.158 g/kgz
Malathion
Dursban + 0.398 3/kg 0.373 z/kg 0.482 z/kg

Ruzalene

Dursban + Mal
o}

sthioa resulted in am approximate 3-fold increase
over the expecra

d L DSO.

B. Potentiation Study on Dowco 179 and Vapona Insecticidaz (Dow;
January 13, 1970)

Dowco 179, Vapona, and a 50/50 mixture of these materials were
administered to groups of 5 starved Sharman albino rats/dosage

000179f¢
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level in a single dose. Tha rats wers observed for 2 weeks.

Dowco 179 LD5q 118 =ma/k3
Vapona 1.05g 5% mg/kg
50/50 mizzure , IB59 133 ngfix

There was no potentiation when Dowco 179 and Vapona were combined
in a 50/50 mixture (anticipated LDgg 79 mg/kz).

Chronic Dermal Studies

A. Comparison of Cholinesterase Depression in Humans and Rabbits
Followirz Exposure to Chlorpyrifos (Cow; August 16, 1971}

1. Human and Rabbit Skin Exposurss

Dursban & Insecticidal Concentrate was applied to che skin
of the back and abdominal areas (and covered with occlusive
gauze—adhesive tape patches) of human volunteers and 8 adult
rabbits for 12 hour intervals at dosage levals of 50 ng/kg

(1 application), 25 mg/kg (3), 10 mg/kg (4), or 5 ag/kz (20).
Mo skin irritation or redness was produced. Plasma ChE
Joacessicn sas prodncad in Lumans st the 25 aad 5oy, . Zese
levels. All 3 multiple dose levels produced a depression in
plasma and RBC ChE activity (pH-Stat mechod}.

2 Human and Rabbit Exposures to Ultra Low Volume Cold Aerosol

Fog Containing Chlorpyrifos

Four adult male volunteers and 3 adult rabbits were positioned
25 feet from a fogger and exposed to ultra low voiume cold
aerosol fog for 5 minutes. No ChE depressioa resulted in the
human subjects while the rabbits experienced a 30% dap*e531on
in plasma ChE and 9.2/ in RBC Cht.

B. Results of Human Skin Exposure o Dowco- 179 (Dow; July 20, 970)

Dursban 4 Insacticidal Concentrate was applizd to the skia of the
back and abdominal areas of 7 volunteers for intervals of 12 hours

each. Single applications were mada at dosaze levels of 1.0, 1.5,
3.0, 5.0, or 7.5 mzg/kz and nmultiple applications of 2 or 3 anpli-~
cations at 25 mg/kg, 4 ar 10 mg/kg, ar 20 at 5 mg/xz were made with

.
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12 hour non-exsosure periods betwesn applications. Thz in
receiving 3 applications at 25 mg/kz experienced a deprss
in plasma ChE. Negative results werzs raceivad frem a lyz
tissue culture to determine whecher merphological alterat
had taken place ir the chromosomss ci tae genetic materi

zicity of Dursbaa Imsecticide in the Dog After
3z (Dow; November 11, 1964)

%]

Clinizzl Tn
itinle Dippi

s
=

Forty adult mongrel dogs and 10 pups wers dippad in 0.1257,
0.025%, 0.05%, and 0.10% solutions of Dursban insecticide in
water. Dippings were repeated at 15-30 day intervais. The
createst number of dips given were 6 times at 15 day intervals
for adult dogs dipped in the 3 lowest dilutions or 4 times at
15 day intervals for adult dogs dipped in the 0.10%Z solutiom.
The greztest number of dips the puppizs received was 3 tinmes
at 15 day intervals in a 0.025% solution. No evidence of
clinical toxicity was seen in any of the adult dogs or puppies
dipped. Gestation and parturition were normal in 21l pregnant
bitches. Dipping did not appear to adversely efifect their
puppies.

D. Physiologic and Pharmacologic Effects of Dursban Insecticide

in the Dog After Multiple Dipping (Dow; August 25, 1964)

Turae duss were Josed L.v. wita 5 mgrkg (two doszs) 2f 1 -

epinephrine, norepinephrine, or acetylcholine or 200 mg/kg

(single doses) strychnine or d~tubocurarine 6-8 days following

3 dips at 15 day intervals with 0.05, 0.023, or 0.0125% Dursban.

Responses to the drugs were found to be essentially iz the normal

rang= with no unusual responses attributable to the pretreatment
4 (the dipping).

E. Physiologic and Pharmacologic Effects of Ethel® in the Dog
After Multiple Dipping II (Dow; October 13, 1964)

A similar procedure was followed to that described above except
that the dogs were dipped 6 timss and the drugs werz administéred
2-4 days followinz the last dip. Mo untoward or uausual reactions
were produced.

* 0,0-diethyl 0~(3,5,6-trichloro-2-pyridyl)phosphorochiate IDursban]
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F. Toxicity Studies or Turkays Confina2d on 5oil Treated with
Dursban (Dew; December 17, 1568)

Turkey pens wevre Spravsd twice aL weekly incervals with Dursban
251y ar Che rate of %, 8, ot 1a pouzads/acra. ¥o tozicity was
seen Folluwing the first applicacion, but one turkey diasd and

S other were affacted (incoordination) iz the pen treated 2
times with 15 pounds active Dursbanfacra. Ho toxic syaptoms

were seen in any other turkeys.

G. Towmicity Studies oa Turkeys with Dursban Insecticide Applied
as a Spray to Range Pans (Dow; September 9, 1969)

Durshan Insecticide was sorayed at the ratz of 2 1b. and 4 lb.
active ingredient to grass, weeds, and soil in turkey range

pens. It was applied 2 times at 14 day intervals and the

turkeys were necropsied 14 days after the second application.

There was no evidence of toxicity to tha turkeys in either

treated pen and tissues from these turkeys showed no abnormalities.

Metabolism Studies

4. Final Report on Safety Evaluation and Metabolic Studies on
Dowco 179 (Albany Med. Coll.; March 13, 1971) .

1. Initial study with Dowco 179 - 14¢ and TCP - ~°C in rats.
Rats whaich had received 2.0 mg/kz/day of Dowco 17% for 10
days were injected ip with Dowco 179 - 1&g (10 uefrat). At
1, 2, 8, and 24 hours after treatment J animals were killed.
Extremely variable Dowco 179 determinations in the liver werz
obtained.

2. Second study with Dowco 179 - ll"C aad TCP - léC in rats.
Fifteen rats (not previously treated) were given concurrent

ip injections of 10 uc Dowco 179 - *C and 2 mg/kz of unlabelled
Dowec 179. Tadividual animals were killed a2t 1, 2, 4, B, and

24 hours. The amount of Dowco 179 recovered from the livers

was quite variable. The concentracions of Dowco 179 fouad in
livar as relazted to cime after adainistration indicated no
orderiy patteran in the metabolic turnover of the compound.

3. Urinary Erzrerion of Dowco 179 and its metabolic preducts

in rats.

Male and female albino rats were fed a dist containing a daily
dosage level of 0.75 mg/kg Dowco 179. Urine samples were collected
after 2 and 4 months. Unaltered Dowco 179 in the urine accountad
for a very small fraction of the ingested daily dese. The oxygen
analog (0,0~diethyl-0,3,5,6—trichloro-2-pvridriphasphate} accounted



much largzer portion of the iazested material. No othar
mezabnlite was detected.

excratinn of Dowco 179 znd the metabolite 3,5,6—
_—pjr1d1nol in nonkeys

£
;
s
"
I
Ny

ollzcted from 2hesus monkeys which
stcnach tube) 0.03, (.50, or 2.0 mg/kz
w2=zk3. neibier Dowco 1795 or its oxygen
in the urine of these animals., The 3,5,6~
dinol metabolite was detectzd in tha vrine of

B. Basic Studies on Dursban Insecticide {(Down to Earth, 22: 3-7,
19656).

A single dose of 50 mg/kz in corm oil was administered via
stomach tube to rats. Urine and feces samples were coliected

and animals were killed at various time intervals. The majority
of rhe radicactivity was eliminated rapidly via the uripe (88 -
907% of dose as deroxified compounds lackiag ChE inhibiting
activity) and feces. Dursban tended to accumulate in fatty tissue
but was rapidly eliminated from kidney, muscle, and liver.

C. Investigations on Dursban Insecticide Metabolism of [36C1]
0,C-Diethyl 0-3,5,6-Trichloro-2~pyridyl Phosphorothicata in
Rats (J. Agri. Food Chem, 15: 132-138, 1967)

imately 2 mg of {36C1] Dur-hza wis adninistersd £o male
Yistar rats a5 a single dose via stomach tube. The radioactivity
was elinminated rapidly V*a the fecas (10%) and urine (90%). The
products excrated were [ °Cl] 3,5,6-trichloro~2-pyridyl phosphate
(75 to 80%), _3°Cl] 3,5,6-trichloro-2-pyridinol (15 to 20%7), with
traces of 0,0-diethyl 0-3,5,5-trichloro-2-pyridyl phosphorothioate.
Only the unchanged compound accumulatas in the tissues (fat).

D. Absorption,_?xcretion and distribution of OiO—Dlethyl 0-3,5,6-
Trichloro-2,6~C1%-2-pyridyl Phosphorothioate (C %_Dowca 179) in
Rats (Dow; April 23, 1971)

Ring labelled cl4-powco 179 was administered to 2 Sprague-

Dawley male rats in a single dose. The routes of elimination

werp urinz (53 -707%), feces {(14-15%), and respired air (3.15 -

0.33%). The urinary matabolites were 3,5,6-trichloro-Z-pyridinol

and the “origin matarial.” Radiocactivity in the respired air

was 983-33% C 402. Tissua levals of radioactivity were low with
T

3 o
the highest levels oc ing in fat and incestine.

we 34
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E. Comparative Metabolism of Insecticidas. 1. Przliminery
Studias of Ring Laballed G,0-Dietiyl-0,3 5,6-?rich3 ro-2- PV“XAV:
Prasshorothiocats Br2akdown with Pat Liver Micresomes ’Dew' sarch 17,
1570}

Dursban was a substy
#ADPH cofacier ¥as in
was the aniy sajor wel
enouga o Q/g] i Lha
rat urine.

rate Tor rat Tiver microsomal enzymes only when
n incubaticn. 3,5,S-Trichiﬁrc—z-pyridine}
ite and was Tormed at a rate sufficient
vive ratz of £2t’”01’£“: eliinated in

F. h@Labolic Studies with 0,0-Diethyl 0-(3, 5,6-Tr1cnl ro-2-
cjr1d/1) hosphorothioate (PJrsban3 Insecticide in 2 Lactating
Cew (J. Ayr. Food Chem., 16; 45-47, 1553)

Oursban par se was absent from th2 milk and urine of 2 dairy cow
fed 5 pem Tor 4 days. A compound characterized by retention time
as Durshan was found in the feces and represented 1.7% of the
insecticide fed. Tvio metabolites ware excreted in the urine which
had ratention times identical to the methyl esters of diethylthio-
phosphate and diethyl phosphate. They represented, respectively,
35.6 and 26.3% of the total insecticide fed.

G. ﬂbsorpfxon Excretion and Cistribution of 3,5,6-Trichioro-
2,6-C14-2-pyridinol in Rats (Dow; April 23, 1971)

3,5,6-Trichloro-2,6-C14 —2—pyr1d1rol (1.38 mg) was administered

via stomach s o rats. Th2 material was mainly eliminata

unchanged in tne urine. thUu 0.5% of the administsred dose
was eliminated as COp. Tissue levels were low in ail cases.

H. An Analytical !lethod Tor the Determination of 2,%5,6-
Trichloro-2-Pyridinel in Animal Tissues and the Metzbolisa of
the Pyridinol in Rats (Dow; July 30, 1970}

1aie Sherman rats were given a single dose of 1 mg o7 cl4.3,5,
6-trichloro-2-pyridinol. The compound was rapidly axcreted via
tha uyrine. The nighest concentration in the tissues was about
0.1 ppm in the liver, kidney, and biood.

tigations cn Dursban Insecticide. Upteke znd Translocaticn
£,0-Dietnyi C-3,5,0-Trichloro-2-pyridyl Phosphorothioate
Dietnyl 0-2,5,5-Trichlioro-2- jvr.cj} Phosphcrothiocate
J. Agri. Food Cn‘n., iZ; 127-13%, 1357)

Host of tnh ra i activa compounds administered were hydrolyzed.
The main pro ts formed were ethyl-3,%,6-trichioro-2-pyridyl
phosphate, an ,5 6-trichlorg-2-pyridirel.

Q—L
LOH



J. Tnvastications on Durscan Insecticida. Metizbolism ¢f 0,0-
Diethyl 0-2,5,8-Trichloro-2-pyridyl Phoscnorothioate and 3,5,5-
Tricnlsro-Z-pyridinel in PYanL; (J. Agri. Food Chem., 15; 870-

877, 1957}

Dursbhan is not absorbed into the piert, altnouch it accumulates

cn the surfacz ¢f tha ronts. Cace it enters the plan: it arpears
7o be metaba?':ed to form primacy hydroiysis products where the P
is still avcached o tha 3,5,é-tric??orO-Z—pyrfﬁirci. Tne pyridinol
undergoas matzbolism with the liberation of chioridz end tha for-

mation of sevaral dacomposition products.

itetabolite Studies

A. Acute Orail Toxicity - 3,5,6-trichicro-2-ovridinel {7CP)

Rat (11aF) L0gq 1CCO - 3700 mg/kg
Rat (i) LDzg 754 (709 - 833) mg/k
(F) L0gg 870 (783 -1GC9) mg/kg
Mouse (i) LDgq 380 {333 - 433) mg/kg
(F) LDgg 415 (257 - 469) mg/kg
Dog LDbO >1000 mg/kg {no deaths occurrad)

Clinical signs in the rats and mice included flaccid paraiysis,
dyspnea, mild hypersaliva ion, and death. A rigor mortis 1like
rigidity of the body occurred within seconds after death. Animals
surviving were normal in appearance and activity at Z4 hours.

Citly Transiznt cigns -sere observed in tre dogs: emesisz, otyalism,
diarrhea, transient mvdriasis, ard a sliaghtly depressed gag reflex.

(e}

ot

5. Subacute Toxicity
ry Fesding Stud1ﬂs of 3,5,5-

1. Resuits of ¢0-Cay ta
idin Rats (C ow; ouly 9, 1954}

Trichlore-2-Pyr
a. °frocadure
giets consist-
for 50 days.
irst 4 weaks
a5 reccrdad

Crou,s or 10 rats/sex/dosage Tevel wer 2 f
ing or 0, 1.0, 0.3, 0.1, 0.02, or 2.01% T
e ra-; nerﬂ weigned twic2 weekly for i
d oncz 2 weak thereafier. Food con:um
t f

al nematological values (hematocrit, Heb, 4BC, 2nd

zrential 4H3C) were cbtained from 5F rats ¢

rd 0.3% greuns. At racropsy the 1ung
i

> Tiver,
nzys, spleen, brzin, and tastzs ware wa

ort1cns

.
"U
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of these orsans, as viell as spinal cord, peripherai nerve,
pituizary, thyroid, parathvroid, adrenal, aorta, lymph
node, thymus, osophagus, stomach, small ard 1arﬂe intes~
tines, pancreas, urinary %ladder, ovary, prestate, uterus,
and s<alefa1 muscle were examined ﬂl"rOSCOp‘ a’]/ {HZE
stain). Bona marrow suears wers prepared | ithz femurs
of 5 rats/sex from tne 0 and 1.0% greouos and stained With
Yright's Stain. Zamples of bleed were obtainsd for thz
cetermination of szrum urea nitrogen content and alkaline
hosphatase activity.

b. Results

Retardatijon of growth was found in both i and F 1.0% rats.
Fcod consumpticn was decreased in the females and normal
in the males. Boih sexss showed evidance of diuresis
during the entire 90 day period (also in 0.3% rats) and
dry, bloody noses during the first month.

c. Conclusions

This metabolite (TCP) of Dursban has a systemic NEL of
0.3% in rats (150 mg/kg).

91 Day Toxicoliogy Study in Beagle Dogs Treated with 3,5

Trichloro-2- Pyridinol (Dow; August 25, 1970)

a. Procedure

Three beagle dogs/sex/dosage lavel (4/sex in contral group)
vere fed diets containing C, 1, 3, 10, or 30 mg/kg/day TCP
for 91 days. Routine phys1ca] examinations (attituda,
general body condition, temperature, pulse and resp1ratory
rates, neart and lung cuscultat1on and dirasct and indirect
opnthalmoscopic examinations) were conducted initially and
terminally. Body weights were recorded weekly.

Routine hematologic (hematocrit, Hgb, RBC, mean cerpuscular
volume, mean corpuscular nemoglobin, mean corpuscular hsmo-
¢lobin concentration, reticulocytes, erythrOCJt° sedimen~
tation rate, and total and differential WBC) aac blood
chemistry analysas (alkaline phosphatase, SGOT, SGPT,
bilirubin, serum proteins, blood glucose, BUH, srcthrombin,
and partial tircmboplastin times} were conductzd on days
-34, -18, 0, 14, 29, 59, and 91. SAP, SGPT, and SGOT were
also detor”lned on duy 36 for dcgs in the TO and 30 mg/kg
groups.

91

| 2
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Urine analyses (cclor, turbidity, pH, specific gravity,
pro,s1n ketonas, D1lerb1n bIOﬂd, g] scose, and micro-
sconic examination of urinary sediment) wiare ceaductsd
in1zial’j and L=rm.“a]1j 01 all dogs and 2t 1 and 2
montias on the 30 mg/kg dogs.

pituitary, Tiver, | anys, gonads, solean, heari, adrer
and *ﬂ/"oxu, vers w—lkﬂ‘f The foilowing tissues from
controi and 30 ma/kg dogs were examinzd histelogicaily
(H2E stain):

A17 degs wersz gross.j examined at nacrogsy and the braisa
b ad

brain {(fore-, mid-, hind-brain) prostats

eyss urinary bladder
adrenal’ a]=nds kidnays

pituitary g]and pancreas

spinal cord (2 levels) stomach

salivary gland Tiver

trachea gall bladder
thyroid gland intastine (5 levels)
esophagus rmesenteric lymph node
Tung spleen

heart skeletal muscle
aorta sciatic nerve
ovaries starnum

uterus epididymis

tes.es mammary gland

Histologic sections of liver from 1, 3 and 10 mg/kg dogs
vere axamined with oil RO, periodic ac1d Schitf {with and
without diastase d1gest10n), and Luna-Ishak method Tor
bile canaliculi.

b. PRasulis i

foncrmal findings were confined to several of the b?ood
chemistry tests conducted on the 30 mg/kg group. Elevatad
SGPT values were observed in all these cogs. unrorma]lj
high SAP values were abtained for 1 dog in this aroup
vhile & others had rargwnai]y increased valuss. [he SGOT
values in these cogs ware also slightly incraased. Tne
Tiver weights of thz 30 mg/kg T=malas wsre &iso signif
cantly smaller.

-

r:

-
Q
20

[N fl)

5 or microszcpic fesions v,.e absary
rasiti

53 Y
control and treaiment animals were perasit
¢. Conclusions

The systemic MEL for TCP in dogs in this study was 1€ rg/kg
(400 pem).
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eng 5 (2 /sex/group) wers Ted di
G.2 1\)*, 0.2 (B), or 0.05% TC? for 23

5 zi%y 7oed consumstion
rzcords ucrn kect. Blood chemisiry (serum urza 11trccen,
SAP, and B3P and ﬂenafo’c’1cal ajuss rnnatccr‘;, PsC,
Hgh, total aﬂa differential ¥3C) were cbta'reﬂ at th
beginning of thes study and after 72 days.

ne dags were vieigned waexiy and &
sir

':
\“i

The 1ungs, heart, liver, kifneys, splesn, brain, z-d

testes from all dogs wars weiched zt nccrc;sy. Porticns

of each organ, as well as spimal cord, parigheral narve,
pituitary, thyroid, carathyroid, adrenals, ao~ta, lymphn
node, thymus, esophagus, stcmach, srall intestine, large
intestine, pancreas, gall bladder, urirary bladder, avary,
uterus, and skeletal muscle were examined ricroscepically
(H2E stain). Bone marrew from the rib of each control

and 0.23% (k) dog were examined afiar staining with Yright's
stain.

b. Results

T“cr°=s=d <3P yalues wer=a chtainsd fr2n 7/34 0,27 (B),

272 6.2% (a), and 4/% 0.08% cdogs. %Growin denrassion was .
cbservea in the 0.2% {A) dcgs as 3 rasult of refusal

eat 2t varicus times and in the £.27 (B) females. Swuelling
and coarsz granularity cf parenchvma: hepatic cells of

1 dog/sex in the 0.2% (B) crcus znd 211 the 0.2% (A}

cdegs was cbserved.

ey
{

c. Cecnclusiocns

2 »EL fer cogs in this study is 8.25% of the diet con-
ting of TCP (approx"natesj 13 ng/«g/day) (500 pom).
sk Study cn Catzractocsnicity of 2,3,3-Trichioro-2-
Pari oFf the Diztary Infake of Pavin Suckiings [Iow;
Frocedurs
Greups of 10 {20 in control -groun) Ynite Pekin cucklings, 5
days of age, were fed diets containirng C, 1, 3, 12, 30, 83,

(A%

o7

days, 0.27 vor 8 days, G.4% for i1 dzys, 0.72%5 for durziicn
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