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The registrans submitted data on chelinesterase depression in the Wistar strain rather the Sprague
Dawley rat used in previous studies. The uge of a different strain of ral may have contributed to
the decrease in dose levels at which effects were seen in cholinesterase. [ncreased sensitivity was
seen pups over that seen in adults from acute and 11 day dosing, however dams showed
cholinesterase levels generally lower than that seen in fetuses. Below are the Executive
Summaries {rom the studies involved.

MRID# 4633901 -4058904; D319813

EXFCUTIVE SUMMARY - In two independent non-guideline time of peak-effect studies
(MRIDs 46385761 [young adult] and 46589702 [preweaning|), disulfoton {97.5% a.1.; Batch #:
3-08-3013JC158) in PEG 400 was administered once via gavage (5 mL/kg) to 6 young-adalt
Wistar rats/sex/sacrifice time at doses of 0, 0.75 (females), or 1.5 {males} mg/kg. Plasma,
ervthrocyte. and brain cholinesterase activities were determined at 2, 4, 6, and 8 hours post-
dosing in the treated animals and at 4 hours post-dosing in the controls. Similarly, disulfoton in
PEG 400 wus ddministered once via gavage (5 mi/kg) to 10 Wistar rat pups/sex/sacrifice time at
doses of 0 or .5 mg/kg on post-natal day 11. Plasma, erythrocyte, and brain cholinesterase
activities were determined at 4, 6, 8, and 24 hours post-dosing in the treated animals and at 6
hours post-dosing in the controls, Additionally, in two independent cholinesterase inhibition
studies { MRIDs 46389703 [young adult] and 46389704 [preweaning]), disulfoton {same batch)
in PEG 400 was administered once via gavage (5 mL/kg) to 6 young-adult Wistar rats/sex/dose at
doses of 0. €.22.0.75, or 1.5 mg’kg {males) or 0, 0.25, 0.5, or .75 mg/kg (females). Plasma,
erythrocyte, 1nd brain cholinesterase activities were determined at 6 (males) and 8 (temales)
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hours posi-desing (Hme of peak-effect) in all groups. Similarly, disulfoton in PEG 400 was
administered once via gavage {5 miJkg) o 10 Wistar rat pups/sex/sacrifice time at doses of ,
0.125,0.25 ¢r 0.3 mg/kg. Plasma. erythrocvte, and brain cholinesterase activities were
determined at 24 hours post-dosing (time of peak-etfect) in all groups. Benchmark doses (BMD)
of 10 and % cholinesterase inhibiticn wers caleulated for each compartment in both studies.

There werz no treatment-related cffects on mortality or clinical signs of toxicity in either of the

time to peak effect studies. Cholinesterase activity was decreased signiticantly in both sexes at

most post dosing time points used at 2. 4, 5, and 8 hours. Peak time points were estimated at 6

hours and 3 hours post dosing, respectively for adult males and adult females. The time to peak
etfect in male and female pups was estimated to be 24 hours post dosing.

There were 1o treatment-related effects on merzality or clinical signs of toxicity in either adulis
or pups of the comparative cholinesterase inhibition studies. Cholinesterase was statistically
significantly mhibited in at least one cholinesterase compartment in adult males and females and
in pup males and females ai all dose levels. Cholinesterase activity was dose-dependentiy
decreased (p==0.05) in the adults in both sexes as follows: (1) plasma at >=0.75 mg/kg in the
males {decr 35-57%) and at all doses in the females {(decr 16-84%); (i) erythrocvtes at 1.5 mg/kg
in the males [decr 46%) and at >=0.5 mg/kg in the females (decr 34-70%}); and (1ii) brain at all
doses in the males (decr 4-32%) and at >=0.5 mg/kg in the females {decr 17-43%). in the pups,
chohinesterase activity was dose-dependently decreased (p<={0.05) in both sexes as follows: (i}
plasmia at ~=0.25 mg/kg in the males (decr 24-56%) and at all doses in the females (decr 11 -
339%): (i1) erthreeytes at 0.5 mg/kg {decr 52-33%); and (it1) brain at all doses (decr 5-39%).

Bench mark foses were calculated by the authors at the 10% and 20% levels,

In the aduits, the toliowing benchmark doses {mg/kg) were calculated for levels of 10 and 20%
cholinesterasc intibition, respectively: (i) plasma (0.33 and 0.54, males; 0.09 and 0.18, temales):
{11) erythrocytes (0.58 and 0.82, males; and 0.22 and 0.36, females); and (i11} brain (0.66 and
0.9%, males: 1338 and 0.54, fernales). Similarly in the pups. the following benchmark doses
(mg/kg) were calculated: (1) piasma (0.11 and 0.20, males; 0.08 and 0.16, females); (i1}
erythrocytes (.14 and 0.24, males; and 0.11 and .20, females); and (iii} brain (0.15 and 0.27,
males; 0.13 and 0235, females).

An acceptable lowest effect level will be calculated from another bench mark dose level
calculation within GPP.

The results 51 the current study not based bench mark dose levels are below:
Young aduit acute LOAEL for decreased cholinesterase:

Plasma —males 0.75 mg/kg/day: -females 0.25 mg/kg/day.

Erythrocyte —males 1.5 mg/kg/dayv; -females 0.75 mg/kg/day.

Brain —males .25 mg/'kg/day: -temales 0.75 mg/kg/dayv.

Young aduilt acute NOAEL for decreased cholinesterase:
Plasma —males 0.25 mg/kg/day; -females none [LDT1.
Erythrocyte —males 0.75 mg/kg/day; -females 0.25 mg/kg/day.
Brain -males none [LDT]; ~females 0.25 mg'kg/day.

11-Day osid pup acute LOAEY for decreased cholinesterase:
Plasma —males .25 mg/kg/day; -females 0.1235 mg/kg/day.
Ervthrocvte —males 0.5 mgrkg/day; -females 0.5 mg/kg/day.



Brain —maizs 0.125 mg/kgiday, -females 0.125 mg/kg/day.

11-Day old pup acute NOATFL for decreased cholinesterase:
Plasma -maies 0.125 mg/kg/day; -females none [LDT].
Erythrocvte -males 0.25 ma/kg/day; -females 0.25 mgfkg/day.
Brain —males none [LDT]; -temales none [LDT].

These studies are classified as ACCEPFTABLE/MNON-GUIDELINE.

COMPLIANCE - Signed and dated Data Contidentiality. GLP Cemphiance, and Quality
Assurance statements were provided.

MRID# 466335901 ; D321764

EXECUTTYE SUMMARY - In a non-guideline cholinesterase inhibition study (MRID
46635901), Disuifoton (97.3% a.i.; Batch #: 3-08-53013JC158) was administered continuously in
the diet to 12 pregnant Wistar rats/sex/dose at doses of 0, (.5, 2, or 8 ppm (equivalent to 0, 0.042,
0.163, and .594 mg/kg/day, raspectively) from gestation day (GD) (-20. Plasma, erythrocyte,
and brain ciiclinesterase activities were determined on GD 20 in maternal and fetal (pooled
samples) rats in all groups. Benchmark dose {BMD) responses of 10% and 20% cholinesterase
inhibition wers calculated for each compartment.

There were no reatment-related effects on mortality, clinical signs, body weight, or feed
consumption. Statistically signmificant dose-dependent decreases (p<0.01) in choltnesterase
activity were observed in all compartments {plasma, blood, and brain) in the >=0.5 ppm dams.
except plasima cholinesterase was not signiticantly depressed at 0.5 ppm. Fetal cholinesterase
showed a statistically significant dose related depression in CHE as follows: plasma CHE at 0.5
ppm, erythrocyte CHE at 2 ppm and brain CHE at § ppm. In the dams, the following benchmark
doses {mg/kz dav) were calculaied for levels of 10 and 20% cholinesterase inhibition,
respectively: (i) plasma (0.09 and 0.17); (i1} ervthrocytes (0.09 and 0.17); and (ii1) brain (0.09 and
0.18). In the retuses, the following benchmark doses (mg/kg/day) were calculated: (i) plasma
(0.12 and 0.23}: (ii) erythrocytes (0.10 and 0.19); and iii) brain (0.38 and 0.59). In this study, the
fetuses were less sensitive than their dams.

Maternal LOAEL for decreased cholinesterase:
Plasma -2 ppm [0.168 mg/kg/day];

Erythrocytes -1.5 ppm [LDT} [0.042 mg/kg/day]; and
Brain -0.5 ppm |LDT}{0.042 mg/kg/day].

Maternal MO AEL for decreased cholinesterase:
Plasma 0.5 ppm {1.042 mg/ke/dayv],
Erythrocytes, -anoune [LDT]; and

Brain, -none [LDT].

Litter LOAFI. tor decreased cholinesterase:
Plasma -0.53 ppm [LDTI[.042 mg/kg/day];
Brythrocyte -2 ppim;

Brain -8 ppm {0.694 mg/kg/davi.



Litter MOAK L for decreased cholinesterase:
Plasma, -none [LDT];

Erthrocytes -0.5 ppm [0.042 mg/kg/day]:
Brain -2 ppm {0.168 mg/kg/davi.

This study : clossified as ACCEPTABLE/NON-GUIDELINE.

COMPLIANCE - Signed and dated Data Confidentiality, GLP Compliance. and Cuality
Assurance statements were provided.

MRID# 46037181; D321704

EXECUTIVE SUMMARY - In a non-guideline cholinesterase inhibition study (MRID
46637101, Disulfoton (97.3% a.i.; Batch #: 3-08-5013JC158) in PEG 400 was administered
once dailv for i1 consecutive days via gavage (5 mL/kg) to 6 young-adult Wistar rats/sex/dose at
doses of 0. 0.25, 0.5, or .0 mg/kg in males and 0, 0.125, 0.25, or 0.5 mg’kg in females. Plasma,
erythrocye. and brain cholinesterase activities were determined at 1 hour after final dosing (time
of peak-etect) in all groups, Benchmark dose (BMD) responses of 10% and 20% cholinesterase
inhibition w22 calculated for each compartment.

There were 1o mortalities or treatment-related clinical signs of toxicity. Cholinesterase activity
was dose-dependently decreased (p<=0.05) as follows: (i) plasma in the >=0.5 mg/kg males (decr
32-41%.) and in the >=0.125 mg/kg females {decr 30-73%); (11) erythrocytes in the >=0.5 mg/kg
males {decr 33-72%) and in the >=0.125 mg/kg females (decr 15-63%); and (iii} brain in the
>=0.25 mg'kz males {decr 13-70%) and in the >=0.125 femnales {decr 11-70%). The following
benchmark doses (mg/kg) werz calcuiated for levels of 10 and 20% cholinesterase inhibition,
respectivelv: (i) plasma (0.20 and 0.40, males: 0.05 and 0.11, females); (i1} erythrocytes (0.12
and 0.23, males: and 0.08 and 0.13, females); and (ii1) brain (0.12 and 9.24, males; 0.07 and 0.14,
femaies).

Young adult LOAEL for decreased cholinesterase:

Plasma —maies 0.5 mg/kg/day; -females 0.125 mg/kg/day

Erythrocyte -males 0.5 mg/kg/day; -females 0.125 mg’kg/day

PBrain —males .25 mg/kg/day; ~females 0.125 mg/kg/day.

¥ oung aduit NOAEL for decreased cholinesterase:
Plasma -males 0.25 mg/kg/day, -females none [LDT]
Erythroeyte —males 0.25 mg/kg/day; -females none {LDT]
Braim —maies nene [LDT]; -females none [L.DT].

This study is ~fassitied as ACCEPTABLE/NON-GUIDELINE.

COMPLIANCE - Signed and dated Data Confidentiality, GLP Compliance, and Quality
Assurance statements were provided.

MRID# 46637102; D321704



EXHECUTIVE SUMMARY - [n a non-gutdeline cholinesterase inhibition study (MEID
46637107, Disulfoton {97.3% a.i.; Batch #: 3-G8-5013JC133) in PEG 400 was administered
dailyv via savace (5 mL/k2) to 10 Wistar rat pups/sex/dose at doses of G, 0.06, 0.123, or 0.2506
mg'kg for 1] consecutive davs beginning or postnatal day 11. Plasma, erythrocyte. and brain
cholinesteruse activities wers determined at 1 hour (time of peak effect) following the final
dosing. #enchmark dose (BMD) responses of 10% and 20% cholinesterase inhibition were
calculated tur 2ach compartment.

There werz2 ao treatment-refated effects on climical signs of toxicity. Four pups of different dose
groups. but originating from the same litter (female no. 9) were found dead or cannibalized
between D 12-18. Cholinesterase activity was dose-dependently (unless otherwise stated)
decreased (+7=0.05) as tollows: (i) plasma in the >=0.125 mg/kg males {decr 22-38%,) and in
the (.25 mg/kg females {decr 36%); (it) ervthrocytes at >=0.125 mg/kg in the males (decr 19-
42%1 and af »=0.06 mg/kg in the femaies {decr 29-52%); and (iit) brain at >=0.06 mg/kg in both
sexes {decr 7-44%). The following benchmark deses (mg/kg) were calculated for levels of 10
and 20% chelinesterase inhibitton, respectively: (1) plasma (0.059 and (.117, males: 0.09 and
0.148, femaiss); (it) erythrocyies (0.086 and £.136, males; and 0.042 and 0.085, fermales); and
{11} brain {5032 and 0.107, males; 0.051 and 0.102, temales).

Pup LOAE _s for cholinesterase were as follows:

Plasma- males 0,125 mg/'kg/day —females 0.250 mg/kg/day;
Erythrocyie- males ¢.125 mg/kg/day —fernales 0.06 mg/kg/day [LIDT];
Brain —ma:ics .06 mg/kg/day [LDT]; -females 0.06 mg/kg/day [LDT].

Pap MOAE1s tor cholinesterase were as tollows:
Plasma —males .06 mg/kg/day: -temales C.125 mg/kg/day,
Erythrocyte -males 0.06 mg/kg/day; -females none [L.DT7;
Brain —male: none [LDTY: -fernales none {LDTHL

This study is 2lassified as ACCEPTABLEMNON-GUIRELINE.

COMPLIANCE - Signed ang dated Data Confidentiality, GLP Compliance, and Cuality
Assurance statements were provided.




DATA EVALUATION RECORD

DISULFOTON

Study Type: Non-guideline; Time of Peak Cholinesterase Inhibition and Comparative Cholinesterase
Studies in Preweaning and Young-adult Rats

Work Assignment No. 3-01-80; formerly 2-01-80 (MRIDs 46589701 through 46589704)

Prepared for
Health Effects Division
Office of Pesticide Programs
U.S. Environmental Protection Agency
1801 Bell Street
Arlington, VA 22202

Prepared by
Pesticide Health Effects Group
Sciences Division
Dynamac Corporation
1910 Sedwick Road, Bldg 100, Ste B.
Durham, NC 27713

Primary Revicwer:

David McEwen, B.S. Signature: IDM 6? . m (Wa

Date: 'Z/ é Z’/ o5~
Secondary Reviewer:

—, ,
John W. Allran. ML.S. Signature@f«!{i h/ ME/\
1 05~

Date: _AJ g 5();‘

Program Manager:

Mary L. Menetrez, Ph.D. Signature:
Date:
Quality Assurance: —~d
Steven Brecher. Ph.D.. D.A.B.T. Signature: __ﬁ\
Date: y
Disclaimer

This Data Evaluation Record may have been altered by the Health Effects Division subsequent to
signing by Dvnamac Corporation personnel.



Cholinesterase Inhibition in Preweaning and Young-adult Rats (2005) / Page 1 of 12

DISULFOTON/032501 ' Non-Guideline
EPA Reviewer: David G Anderson, PhD Signature:,/”, T
Reregistration Branch-2, Health Effects Division (7509C) Date # .
Work Assignment Manager: PV Shah, Ph.D. Signature: | e

Registration Action Branch [, Health Effects Division (7509C) Date D
Template version 11/01
TXR# 0053636

DATA EVALUATION RECORD
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TEST MATERIAL (PURITY): Disulfoton (97.5% a.i.)
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DISULFOTON/032501 Non-Guideline
EXECUTIVE SUMMARY - [n two independent non-guideline time of peak-effect studies
{MRIDs 46539701 [young adult] and 46589702 [preweaning]), disulfoton (97.5% a.i.; Batch #:
3-08-3012JC158) in PEG 400 was administered once via gavage (5 mL/kg) to 6 young-adult
Wistar rats, scx/sacritice time at doses of (0, 0.75 (females), or 1.5 (males) mg/kg, Plasma,
erythrocyte, and brain cholinesterase activities were determined at 2, 4, 6, and 8 hours post-
dosing in the treated animals and at 4 hours post-dosing in the controls. Similarly, disulfoton in
PEG 400 was administered once via gavage (5 mL/kg) to 10 Wistar rat pups/sex/sacrifice time at
doses of 0 or 0.5 mg/kg on post-natal day 11. Plasma, ervthrocyte, and brain cholinesterase
activities were determined at 4, 6. 8, and 24 hours post-dosing in the treated animals and at 6
hours post-dosing in the controls. Additionally, in two independent cholinesterase inhibition
studies (MRIDs 46589703 [young adult] and 46589704 [preweaning]). disulfoton {same batch)
in PEG 400 was administered once via gavage (5 mL/kg) to 6 young-adult Wistar rats/sex/dose at
doses ot 0. 0.25. 0.75, or 1.5 mg/kg (males) or 0, 0.25, 0.5, or 0.75 mg/kg (females). Plasma,
erythrocyte, and brain cholinesterase activities were determined at 6 (males) and 8 (females)
hours post-dosing (time of peak-effect) in all groups. Similarly, disulfoton in PEG 400 was
administered once via gavage (5 miL/kg) to 10 Wistar rat pups/sex/sacrifice time at doses of 0,
0.125, 0.25, or 0.5 mg/kg. Plasma. erythrocyte, and brain cholinesterase activities were
determined at 24 hours post-dosing (time of peak-effect) in all groups. Benchmark doses (BMD)
of 10 and 20%, cholinesterase inhibition were calculated for each compartment in both studies.

There were no treatment-related effects on mortality or ¢linical signs of toxicity in etther of the
time to peak ctiect studies. Cholinesterase activity was decreased significantly in both sexes at
most post dosing time points used at 2, 4, 6, and 8§ hours. Peak time points were estimated at 6
hours and 8 hours post dosing, respectively for adult males and adult females. The time to peak
effect in maie and female pups was estimated to be 24 hours post dosing.

There were no treatment-related etfects on mortality or clinical signs of toxicity in either adults
or pups of the comparative cholinesterase inhibition studies. Cholinesterase was statistically
significantly inhibited in at feast one cholinesterase compartment in adult males and females and
in pup males and females at all dose levels. Cholinesterase activity was dose-dependently
decreased (p<=0.05) in the adults in both sexes as follows: (i) plasma at >=0.75 mg/kg in the
males (decr 35-67%}) and at all doses in the females (decr 16-84%); (11) erythrocytes at 1.5 mg/kg
in the males (decr 46%) and at >=0.5 mg/kg in the temales (decr 34-70%); and (iii) brain at all
doses in the males (decr 4-32%) and at >=0.5 mg/kg in the females (decr 17-43%). In the pups,
chohinesterase activity was dose-dependently decreased (p<=0.05) in both sexes as follows: (i)
plasma at >=0,25 mg/kg in the males (decr 24-56%) and at all doses in the females (decr 11-
53%); (i) ervthrocytes at 0.5 mg'kg (decr 52-53%); and (iii) brain at all doses (decr 5-39%).

Bench mark doses were calculated by the authors at the 10% and 20% levels.

In the adults. the following benchmark doses (mg/kg) were calculated for levels of 10 and 20%
cholinesterase inhibition, respectively: (1) plasma {0.33 and 0.54, males; 0.09 and 0.18, females);
(i1) erythrocytes (.58 and 0.82, males; and (.22 and 0.36, females); and (iii) brain (0.66 and
0.95, males: .38 and 0.54, females). Similarly in the pups, the following benchmark doses
{mg/kg) were calculated: (i} plasma (0.11 and 0.20, males; 0.08 and 0.16, females); (i1}
erythrocytes (G.14 and 0.24, males; and 0.11 and 0.20, females); and (111} brain (0.15 and 0.27.
males; (1L 13 and 0.25, females).
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An acceptable lowest eftect level will be calculated from another bench mark dose level
calculation within OPP.

The results of the current study not based bench mark dose levels are below:
Young aduit acute LOAEL for decreased cholinesterase:

Plasma —males 0.75 mg/kg/day; -females 0.25 mg/kg/day.

Erythrocvte -males 1.5 mg/kg/day: -females 0.75 mg/kg/day.

Brain -males (.25 mg/kg/day; -females 0.75 mg/kg/day.

Young adult acate NOAEL for decreased cholinestyerase:
Plasma —males 0.25 mg/kg/day; -females none [LDT].
Erythrocyte -males 0.75 mg'kg/day; -females 0.25 mg/kg/day.
Brain —males none [LDT]; -females 0.25 mg/kg/day.

11-Day old pup acute LOAEL for decreased cholinesterase:
Plasma —males 0.25 mg/kg/day; -females 0.123 mg/kg/day.
Erythrocyte —males 0.5 mg/kg/day; -temales 0.5 mg/kg/day.
Brain —males 4.125 mg/kg/day; -femates 0.125 mg/kg/day.

11-Day old pup acute NOAKL. for decreased cholinesterase:
Plasma —males 0.125 mg/kg/day; -females none [LDT].
Erythrocyte —males 0.25 mg/kg/day; -temales 0.25 mg/kg/day.
Brain -males none [LDT]; -females none [L.DT].

These studies are classified as ACCEPTABLE/NON-GUIDELINE.

COMPLIANCE - Signed and dated Data Confidentiality, GLP Compliance, and Quality
Assurance statements were provided.
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L MATERIALS AND METHODS

A. MATERIALS

1. Testmaterial: Disulfoton

Description: Light brown liquid

Bateh #. 3-08-30131C158

Purity {wwy: 97.5% a.i.

Stability ot compound:  The test material was shown to be stable in the vehicle for up to 8 davs at room
lemperature.

CAS #: 298-04-4

Structure: (CH3-CH2-0)2P=0

2. Vehicle - PEG 400

3. Test animals

Species’

Stram:

Aduit age weight at
study initiation:
Pup Apc/welghs at
dosing:

Source

Housinge:

Diet:

Water:

l
S-(CH2)2-8-CH2-CH3

Rat
Wistar Crl:GLxBri Han: W1

9-10 weeks old/ 224-274 g males and 163-193 g females {for both studies)

11 days old/ weight not reported (both studies)

Charles River Wiga (Deutschland, Sulzfeld, Germany)

Individually in Type I1Th Makrolon®™ cages

Mouse and Rat Maintenance Diet No. 3883.0.15 {(Provimi Kliba SA, Kaiseraugst,
Switzerland), ad libitum

Tap water, ad libitum

Environmental conditions:
Temperature:

Humidicy:

Ajir changes:

Photoperiod:

2042°C
Approximately 50%
At least 10/hr

12 hrs dark/12 hrs hight

Acclimanon period: At least 7 days

B. STUDY DESIGN

1. Study purpoese - The purpose of these studies was to determine the time of peak
cholinesterase inhibition in young-adult and preweaning rats treated once via gavage with
disulfoton, and to determine cholinesterase inhibition in young-adult and preweaning rats at the
time of peak etfect. These data were used to calculate the benchmark dose (BMD10 and
BMD?20) response for each compartment (i.e. plasma, erythrocytes, and brain), and to provide a
comparison of cholinesterase activity effects in aduit versus neonatal animals. These studies
were designed to support a separate Development Neurotoxicity Study (OPPTS 870.6300)
performed in August, 1998.

2. In-life dates - Start: 12/21/04 End: 12;22/04 (MRID 46589701)
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Start: 01/17/05 End: 01/26/05 (MRID 46589702)
Start: 01/06/05 End: 01/07/05 (MRID 46589703)
Start: 02/01/035 End: 02/04/05 (MRID 46589704)

3. Mating procedure for preweaning studies - Females were paired 2:1 with males of the
same strain and source overnight. Each female was examined following the mating period to
identify sperm cells in a vaginal smear or the presence of a copulatory plug. If spermora
copulatory plug were found, that day was designated gestation day (G} 0, and each female was
placed individually in a Type IITh Makrolon® cage.

4. Animal assignment and treatment - [For the studies using young adult rats, the animals were
randomly assigned to the test groups noted in Tables 1a and 1b. It was stated that the
randomization was performed taking body weight into consideration (no further details were
provided). Fach young adult animal received a single gavage dose at a volume of 5 mL/kg. For
the studies using pups, litters were standardized to 8 pups/litter (preferably 4 pups of each sex) on
post-natal dav (PND) 4. If the number of males or females was less than 4, a partial adjustment
was made {(¢.g. 3 of one sex and 5 of the other). Pups were culled randomly; pups not chosen for
the study and litters that had an msutficient number of pups were killed and discarded without
further examination. The pups chosen for the study were consecutively allocated (1 0/sex/dose
group, or as nearly possible) to the groups noted in Tables 1a and 1b. Each pup received a single
gavage dose at a volume of S mL/kg on PND 1.

Table 1a. Study design for time of peak effect studies. *

# of Animals Dose (mg/kg) Sample Time
Group (M. F} Males Females {Hrs post-dosing)

Young adult

L teontrol) 6/6 6] 0 4

2 6/6 1.3 0.75 2

3 6/6 1.3 0.75 4

4 6/6 1.5 0.75 6

3 &/6 1.5 0.75 8
Preweaning

1 icontrol) Q10 0 0 6

2 11/9 0.3 0.5 4

3 1a/10 4.5 0.5 6

4 19 0.5 0.5 8

3 10/10 0.5 0.5 24

a  The data were obtained from Table 5-1 on pages 19 and 20 in MRIDs 46589701 and 46589702,
respuctively.
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Table 1b. Study design for comparative cholinesterase inhibition studies. *

#of Dose (mg/kg) Sample Time
Group Animals Males Females {Hrs post-dosing)
(M/F}
Y oung adult
I {control) 6/6 0 0 6 IM] and 8 [F]
2 6/6 0.25 0.25 6|M] and 8 [F]
3 6/6 0.7 0.5 6 [M] and 8§ [F]
4 6/6 L.5 0.75 6 [M] and 8 [F]
Preweaning
| {control) 10/10 0 0 24
2 10/10 0.125 0.125 24
3 10/10 0.25 0.25 24
4 9/10 0.5 0.5 24

a The data were obtained from Table 5-1 on pages 20 and 21 in MRIDs 46589703
and 46589704, respectively.

5. Dose selection rationale - [t was stated that the dose levels used 1n these studies were

requested by the Sponsor.

6. Test substance preparation and analysis - Dose formulations were prepared once prior to

dosing by mixing the appropriate amounts of Disulfoton with PEG 400, and stored at room
temperature unti! dosing the folowing day. The doses for each animal were determined using
individual body weights. Stability data were provided from a previous study (# F7011320) in
which concentrations of 0.02 and 0.40 mg/mL were evaluated for stability for up to 8 days at
room temperature. These concentrations bracketed the concentrations used in the current study.
Actual concentrations of the dosing formulations were determined at 1 to 3 days prior to
compound administration in each study except tor MRID 46589701, Homogeneity was not

determined.
Results

Stability analysis (Range as % of initial): 84-99%

Concentration analysis:

MRID 46589702 MRID 46589703 MRID 46589704
Dose % of Dose (mg/kg) % of Dose (mg'kg) % of
(mg/kg) Nominal Nominal Nominal
0.5 88 0.25 94 0.123 91
0.5 97 0.25 89
0.75 107 0.5 88
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The analytical data indicated that the variation between nominal and actual dosage to the study
antmals was acceptable.

7. Statistics - The cholinesterase data were analyzed using an adjusted Welch test. Significance
was indicated at p<0.05 and 0.01 in the study tables.

C. METHODS
[. Observations
a. Young aduits - All animals were observed once tor mortality and clinical signs of toxicity.

b. Maternal animals - Dams were observed daily for mortality, moribuadity, and clinical signs
of toxicity. Body weight gain and food and water consumption were not evaluated.

¢. Offspring - The number of live and stillborn pups was recorded for each litter, but was not
reported. Pups were observed daily for mortality, moribundity, and clinical signs of toxicity from
birth until sacritice. The sex and weight (not reperted} of each pup was determined as soon as
possible following parturition (PND ). Pup body weights were also recorded (not reported) on
PNDs 4 and it

2. Body weight - All young aduits and pups were weighed prior to treatrnent to determine
individual doses.

3. Cholinesterase activity determination

a. Young adults - At each sacritice time, blood was collected via the retroorbital venous plexus
under ether anesthesia for plasma and ervthrocyte cholinesterase activity determinations.
Following blood collection, the animals were sacrificed by cervical dislocation under CO;
anesthesia, and the whole brain was removed from the skull and frozen (<-18°C) until analysis.
Cholinesterase activity determination was performed using a modification of the Ellman method.
The modification counsisted of using 6,6'-dithiodinicotinic acid as the coupling agent and
measuring the change in absorbance at 340 nm. A gross necropsy was not performed. It was
stated that brain weights were recorded after dissection (not reported).

b. Pups - At cach sacrifice time, blood was collected from the pups via decapitation for plasma
and erythrouyte cholinesterase activity determinations. Following blood collection, the whole
brain was removed from the skull and frozen {<-18°C) until analysis. Cholinesterase activity
determination was performed using the modification of the Ellman method described above. The
dams were killed following sacrifice of the pups. A gross necropsy of the dams or pups was not
performed. It was stated that brain weights of the pups were recorded after dissection (not
reported).

4. Benchmark dose response - It was stated that the BMD was calculated using the non-
positive quadratic polynomial model as provided in the US EPA BMDS software (version 1.3.2)
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versus analytically confirmed doses. Benchmark dose responses of 10 and 20% cholinesterase
mhibition were calculated for each compartment.

. RESULTS
A. OBSERVATIONS

1. Clinical signs of toxicity - [t was stated that no clinical signs of toxicity were observed in any
animal in all studies; however, individual data were not provided.

2. Mortalitv - All animals survived to scheduled sacrifice in all studies.

B. CHOLINESTERASE ACTIVITY - The cholinesterase data for all compartments and time
points are summarized and presented in Tables 2a and 2b (time of peak effect studies) and 3a and
3b (comparative cholinesterase inhibition studies) below.

1. Plasma cholinesterase - In the time to peak effect studies, plasma cholinesterase activity was
decreased {p<0.05) throughout the study periods by 56-72% in the adult males; 35-85% in the
adult females, 32-54% in the male pups; and 29-49% in the female pups. The maximum peak
inhibition {decreased activity) in the plasma of the adults was at 6 hours post-dosing in both
sexes, and in the pups it was 8 hours post-dosing in the males and 8-24 hours post-dosing in the
females.

In the comparative cholinesterase inhibition studies, plasma cholinesterase activity was dose-
dependently decreased (p<0.05) in the adult males at >0.75 mg/kg (135-67%) and in the aduit
females at all doses (316-849%). Similarly in the pups, plasma cholinesterase activity was dose-
dependently decreased (p<0.05) in the males at 20.25 mg/kg ($24-56%) and in the females at all
doses (411-33%,.

2. Erythrocvte cholinesterase - In the time to peak effect studies, erythrocyte cholinesterase
activity was decreased (p=0.05) throughout the study periods by 40-51% in the adult males; 25-
63% in the adult females; 23-50% in the male pups; and 30-56% in the female pups. The
maximum peak inhibition in the erythrocytes of the adults was at 6 hours post-dosing in the
males and & hours post-dosing in the females, and in the pups it was 24 hours post-dosing in both
sexes.

In the comparative cholinesterase inhibition studies, erythrocyte cholinesterase activity was dose-
dependently decreased (p<0.05) in the adult males at 1.5 mg/kg ($46%) and in the adult females
at 0.5 mg/kg {134-70%). Similarly in the pups, erythrocyte cholinesterase activity was
decreased (p<0.03) in the 0.5 mg/kg males (1.53%) and females (.52%).

3. Brain cholinesterase - In the time to peak effect studies, brain cholinesterase activity was

decreased (p=<0.05) throughout the study periods by 27-42% in the adult males; 15-38% in the
adult females: 16-34% in the male pups; and 12-30% in the female pups. The maximum peak
inhibition in the brains of the adults was at 6 hours post-dosing in the males and 8 hours post-
dosing in the females, and in the pups it was 8 hours post-dosing in both sexes.
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In the comparative cholinesterase inhibition studies, brain cholinesterase activity was dose-
dependently decreased (p<0.05) in the adult males at all doses (44-32%) and in the adult females
at >0.5 mg'kg (1.17-43%). Similarly in the pups, brain cholinesterase activity was dose-
dependently decreased (p<0.05) at all doses in the males (+8-39%) and females (15-36%).

Table 2a. Mean (=SD) cholinesterase activity in young-adult rats treated once via gavage with Disulfoton. *

Dose (mg'kg) 0 1.5 1.5 1.5 1.5
Time Post-dosing (Hrs) 4 2 4 6 8
Males

Plasma (kU") 0.36=0.10 | 0.27=0.07€(25) | 0.16x0.03%* (56) 0100047 | 0.1620.09%* (56)
(72)

Erythroeyte (ki 1) 1192010 | 1.04=0.15{13) | 0.6740.14%* (44) 0.58=0.14%* 0.7120.27* (40)
(51)

Brain (U/g) 11.03=0.78| 10.16x0.62 (8) | 8.06=%0.98%* (27) 6.40+0.68%* [ 7.68+1.84%* (30)
(42)

Females

Plasma (kUL ) 1AT=0.40 | 1.09£0.14% (35} | 0.34£0.27*%* (63) 0.2530.07%* 0.27+0.04%* (R4)
(83)

Erythrocyte (kU 1.69+0.23 | 1.260.05%* (25)| 1.16+0.33%*(31) 0.69:+0.07** | 0.59=0.13** (65)
(59)

Brain (U/g) 11.24+0.47 1121023 9.50+0.97* (15) T17E0.60%E 1 6.07+],37%* (38)
(36)

a  Data were obtained from Tabie 6-2 on page 26 and pages 3] and 32 of MRID 46389701; n=6. Percent
inhibition (decreased activity) is included in parentheses. * Significantly different from controls at p<0.035
**= Significarnly different from controls at p<0.01

Table 2b. Mean (£SD) cholinesterase activity in rat pups treated once via gavage with
Disulfoton on PND 1.2

Dose (mg/kg) 0 0.5 0.5 0.5 0.3
Time Post-dosing {Hrs) 6 4 6 8 24
Males
Plasma (kU/T.; 0.72+46.06 0.4940.1 | +* 0.394:0.08** 0.3320.10** 0.37+0.10** (49)
(32) {46) (34)
Erythrocyte (ktJ.[) 2202048 | L702037% (23)| 1.7020.37% (23) |  1.34=0.43%* 1.10£0.57%% {50)
. (39)
Brain (U/g) 5.51+0.24 4.63+0.75%* 4.20+40.64*%% 3.63+0.60%* 4.10+£0.78** (26)
(16) (24) 34
Females
Plasma (kU/L; 0.72=0.09 0.51=0.07** 0.45+0.11+* 0.37+0.10%* 0.3720.12%* (49)
(29 (38) {49)
|| Erythroeyte (k£1/1) 2204041 | 1.88=0.23(135) 1.53£0.23%* 1.27+0.50%* 0.97£0.47%* (56)
(30) (42)
Brain (U/g) 5.61=0.34 | 4954036 (12)| 4.44=0.69** 3.9420 84k 4.13L0.73%% (26)
{21) (30)
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a Data wers obtained from Table 6-2 on page 28 and pages 33 and 34 of MRID 46589702; n=9-11. Percent
inhibition (decreased activity) is included in parentheses. *  Significantly different from controls at p<0.05
** Significantiv different from controls at p<0.01

Table 3a. Mean (SD) cholinesterase activity af the estimated time of peak effect in young-adult rats treated once
via gavage with Disulfoton. *

Males
Dose (mg/kg)

(-ompartment 0 0.25 0.75 15
Plasma (kL/L} 0.43+0.08 0.39+0.04 (9) 0.28+0.05** (35) 0.14£0.04%* (67)
Erythrocyte (kU/L) 1.69+0.21 {.5340.10 (9) 1.4020.20 (17) 0,92.40.14** (46)
Brain (U/g) 11.54+0.30 1 1.0R0.32% (4) 9.02+0.29%* (14) T.81LE0.93%* (32)

Females
Dose (mg/kg)

Compartment 0 025 0.5 0.75
Plasma (kU'L) 1.56+0.17 1 31+0.20* (16) 0.5740.12%% (63) | 0.2540.10%* (34)
Erythrocyte (kU1 ) 1.5140.24 414021 (7) 1.00+0.13%% (34) | 0.4520.10%* (70)
Brain (U/g) 10.74+0.42 10.71£0.50 83.87=0.71** (17) 6.10=x0.64%* (43

a Data were obtained from Table 6-2 on page 26 and pages 32 and 33 of MRID 46589703; n=6.
The estimated time of peak effect was 6 (males) and 8 (females) hours post-dosing. Percent

inhibition :decreased activity) is included in parentheses. *

controls at p<0.05 ** Significantly different from controls at p<0.0!

Signiticantly difterent from

Table 3b. Mean (SD) cholinesterase activity at 24 hours post-dosing in rat pups treated once via gavage with

Disuifoton on PND 1. ¢

Dose (mg/kg)
Compariment 0 0.125 0.25 0.5
Males
Plasma (KU/1.) 0.71:0.08 0.660.08 (7) 0.34+0.08*%(24) | 0.31:0.13%*(56)
Erythrocyte (kU:1.) 2.01£0.56 1.62+0.49 (19) 17220.27(14) | 0.9550.447%33)
Brain (U/g) 6.49+0.42 5.50£0.37** (8) | S3Bi0.54**(16) | 3.88+0.867%(39)
Females
Plasma (KU/L ) 0.73:0.06 0.65:0.06¥* (11) | 0.49+0.08%*(33) | 0.34=0.13**(53)
Erythrocyte (kU L) 2.1820.58 1.90+0.48 (13) 1.7040.14 (22 LOSEO.51#* (52)
Brain (U/g) 6474039 6.132028%(5) | 5.232051**(19) | 4.1220.73**(36)

a Data were obrained frem Table 6-2 on page 27, and pages 32 and 33 of MRID 46589704; n=9-10. Percent

inhibition {decreased activity) is included in parentheses. *

**  Significantly different from controls at p<0.01

Significantly different trom contrals at p<£0.05
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C.BENCHMARK DOSE RESPONSE - In the adulits, the following benchmark doses

(mg/kg) were calculated for levels ot 10 and 20% cholinesterase inhibition, respectively:
(1) plasma (0.33 and 0.54, males; 0.09 and 0.18, females); (i) ervthrocytes (0.58 and 0.82,
males: and 0.22 and 0.26, females). and (iii) brain (0.66 and 0.95, males; 0.38 and 0.54,
fernales; Table 4a). Similarly in the pups, the following benchmark doses {mg/kg) were
calculated: (1) plasma (0.11 and 0.20, males; 0.08 and 0.16, females); (11) erythrocytes
(0.14 and 0.24, males; and 0.1! and 0.20, females); and (iii) brain {0.15 and (.27, males;
0.13 and 0.25, females: Tabie 4b).

Table 4a. Benchmark dose estimates {mg/kg) for cholinesterase inhibition in young-adult rats treated once via
gavage with Disulfoton. *

Males Females
(-ompartment BMD10 BMD20 BMDI0 BMD20
Plasma 0.33 0.54 0.09 0.18
Erythrocytes 0.58 0.82 0.22 0.36
Brain 0.66 0.95 0.38 0.54

a  Data were obtained from Table 7-1 on page 25 of MRID 46589703, It was stated that the BMD was calculated
using the non-positive quadratic polynomial model as provided in the US EPA BMDS software (version 1.3.2)

versus analvtically confirmed doses. BMD10 = 10% inhibttion BMD20 = 20% inhibition

Table 4b. Benchmark dose estimates {mg/kg) for cholinesterase inhibition in tat pups treated once via gavage with

Disulfotonon PND 11, ¢

Males Females
(-ompartment BMDI¢ BMD20 BMDI10 BMD20
Plasma 0.11 0.20 0.08 0.16
Erythrocytes 0.14 0.24 0.11 0.20
Brain 0.15 0.27 0.13 .25

a2 Data were obtained from Table 7-1 on page 29 of MRID 46589704, 1t was stated that the BMD was calculated
using the non-positive quadratic polvnomial model as provided in the US EPA BMDS software {version 1.3.2)
versus analviically confirmed doses. BMDU( = 10% inhibition BMD20 = 20% inhibition

1l DISCUSSION and CONCLUSIONS

A. INVESTIGATORS’ CONCLUSIONS - The investigators concluded that based on the time
to peak-effect in all compartments, time points of 6 {adult males), 8 (adult females), and 24 (all
pups) hours were recommended as the time of sample collection for subsequent studies
investigating a possible age-related relative sensitivity for ChE-inhibition by treatment with
Disultoton. It was also concluded that cholinesterase activity was dose-dependently decreased in
the young adult animals at doses up to and including 1.5 (males} and 0.75 mg/kg (females); and
in the pups at up to and including 0.5 mg/kg. :

B. REVIEWER COMMENTS - There were no treatment-related effects on mortality or
clinical signs of toxicity in any study.
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In the time of peak effect studies, cholinesterase inhibition was observed in all compartments
{plasma, blood, and brain) in both sexes throughout the study observation periods. Based on the
levels of cholinesterase inhibition, 6 and § hours post-dosing were determined to be the estimated
time of peak-effect in adult males and females, respectively, and 24 hours post-dosing was
determined to be the estimated time of peak-effect in pups of both sexes. These times should be
used for sumpling in subsequent studies.

[n the comparative cholinesterase inhibition studies, dose-dependent decreases in cholinesterase
activity were observed in all compartments (plasma, blood, and brain} in the adulits at up to 1.3
(males) and .75 mg/kg (females), and in the pups at up to 0.5 mg/kg. These data were used to
calculate benchmark doses for 10 and 20% cholinesterase inhibition in the adults and pups of

both sexes.
This study is classified as acceptable/non-guideline.

C. STUDY DEFICIENCIES - None
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DATA EVALUATION

STUDY TYPE: Non-guideline; supplement to Guideline OPPTS 870.6300; Cholinesterase
Inhibition in Rats '

PC CODE: 032501 DP BARCODE: DP321704
TXR#: 0053636

TEST MATERIAL (PURITY): Disulfoton (97.3% a.1.)

SYNONYMS: O,0-diethyl S-[2-(ethylthio)ethyl] phosphorodithioate

CITATION: Klaus, A.M. (2005) Cholinesterase inhibition in young-adult Wistar rats treated
daily by gavage for eleven days with technical grade Disulfoton. Bayer
HealthCare AG, PH-R&D Toxicology, Wuppertal, Germany. Laboratory Report
No.: AT02202, Study No.: T1073353, July 25, 2005. MRID 46637101.
Unpublished.

SPONSOR: Bayer CropScience AG, Alfred Nobel Str. 50, Monheim, Germany

EXECUTIVE SUMMARY - in a non-guideline cholinesterase inhibition study (MRID
46637101), Disulfoton (97.3% a.i.; Batch #: 3-08-5013JC158) in PEG 400 was administered
once daily for 11 consecutive days via gavage (5 mL/kg) to 6 young-adult Wistar rats/sex/dose at
doses of 0, 0.25, 0.5, or 1.0 mg/kg in males and 0, 0.125, 0.25, or 0.5 mg/kg in females. Plasma,
erythrocyte, and brain cholinesterase activities were determined at 1 hour after final dosing (time
of peak-effect) in all groups. Benchmark dose (BMD) responses of 10% and 20% cholinesterase
inhibition were calculated for each compartrent.

There were no mortalities or treatment-related clinical signs of toxicity. Cholinesterase activity
was dose-dependently decreased (p<=0.05) as follows: (i) plasma in the >=0.5 mg/kg males (decr
32-41%,) and i the >=0.125 mg/kg temales (decr 30-73%); (ii) erythrocytes in the >==0.5 mg/kg
mailes {decr 38-72%) and in the >=0.125 mg/kg females (decr 15-63%); and (iii) brain in the
»=(.25 mg/kg males (decr 15-70%]) and in the >=0.125 females (decr 11-70%). The following
benchmark doses (mg/kg) were calculated for levels of 10 and 20% cholinesterase inhibition,
respectively: (1) plasma (0.20 and 0.40, males: 0.05 and 0.11, females); (i1) ervthrocytes (0.12
and 0.23. males; and 0.08 and 0.15, females); and (ii1) brain (0.12 and 0.24, males; 0.07 and 0.14,
females).

Young adult . OAEL for decreased cholinesterase:
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Plasma —males 0.5 mg/kg/day; -females 0.125 mg/kg/day

Erythrocyte -males 0.5 mg/kg/day; -females 0.125 mg/kg/day
Brain -males 0.25 mg/kg/day; -females 0.125 mg/kg/day.

Young adult NOAEL for decreased cholinesterase:
Piasma —males 0.25 mg/kg/day; -females none {LDT]
Erythrocyte -males 0.25 mg/kg/day; -females none [LDT]
Brain —males none [LDT]: -females none [LDT].

This study is classified as ACCEPTABLE/NON-GUIDELINE.

COMPLIANCE - Signed and dated Data Confidentiality, GLP Compliance, and Quality
Assurance statements were provided.

1. MATERIALS AND METHODS

A. MATERIALS

1. Test matenal: Disul foton
Description: Light brown ligwud
Batch #: 3-08-3013JC158
Purity (w/w): 97.3% a.i.
Stability of The test material was shown to be stabie in the vehicle for up to 8
compound: days at room temperature.
CAS #: 29§-04-4
Structure: [CH3CHZ20[2P=0

I
SCH2CH2SCH2CH3

2. Vehicle - The test material was dissolved in polyethylene glycol (PE() 400.

3. Test animals
Species: Rat
Strain: Wistar CRL: GlxBrl Han:WI
Age/weight at
study irutiation: 9 weeks old/ 237-267 g males and 158-176 g females

Source: Charles River Wiga (Deutschland, Sulzfeld, Germany)

Housiny: Individually in Type Iilh Makrolon®™ cages

Diet: Mouse and Rat Maintenance Diet No. 3883.0.15 (Provimi Kliba SA,
Kaiseraugst, Switzerland), ad libitum

Water: Tap water, ad libitum

Environmental conditions:
Temperature: 20x2°C
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Humidity: Approximately 50%
Air changes: At least 10/hr
Photoperiod: 12 hrs dark/12 hrs light
Acclimation At least 7 days
period:

B. STUDY DESIGN

1. Study purpese - The purpose of this study was to determine cholinesterase inhibition in
young-adult rats treated daily via gavage with Disulfoton for 11 consecutive days. The
benchmark dose (10% and 20% cholinesterase inhibition) responses for each compartment (i.e.
plasma, erythrocytes, and brain) were calculated to provide a comparison of cholinesterase
activity etfects in adult animals. This study was designed to support a separate Development
Neurotoxicity Study (OPPTS 870.6300).

2. In-life dates - Start: 5/08/03 End: 5/18/05

3. Animal assignment and treatment - Animals were randomly assigned (stratified by body
weight) to the test groups noted in Table 1. [t was stated that the randomization was performed
taking body weight into consideration (no further details were provided). Each animal received
daily gavage doses (5 mL/kg) for 11 consecutive days.

Table 1. Study design®

Dose (mg/kg)
Group Males | Female # of Animals
. (M/F)

i 0 0 6/6
(control)

2 0.25 0.125 6/6
3 0.5 0.25 6/6
4 1.0 0.5 6/6

a Data were obtained from page 20 of the study report.

4. Dose selection rationale - [t was stated that the doses used in this study were requested by the
Sponsor, with the expectation of inhibiting cholinesterase activity without causing overt toxicity.

5. Test substance preparation and analysis - Dose formulations were prepared prior to dosing
by mixing the appropriate amounts of Disulfoton with PEG 400. The formulations were stored
{for a maximum of § days) at room temperature. The doses for each animal were determined
using individual body weights. Stability data were provided from a previous study (# F7011320)
in which concentrations of 0.02 and 0.4 mg/mL were evaluated for up to 8 days at room
temperature. These concentrations bracketed the concentrations used in the current study.
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Actual concentrations of all dose formulations (0.025, 0.05, 0.1, and ¢.2 mg/mi.) were
determined once during the administration period. Homogeneity was not determined.

Results
Stability analysis (% of Day 0 after 8 days at room temperature): 84-87%
Concentration analysis (Range as % of nominal): 82-85%

The analvtical data indicated that the variation between nominal and actual dosage to the study
animals was acceptable.

6. Statistics - The body weight data were analyzed using ANOVA followed by Dunnett’s test, if
necessary. The cholinesterase data were analyzed using an adjusted Welch test. Significance
was indicated at p<0.05 and 0.01 in the study tables.

C. METHODS
1. Observations - Animals were observed once daily for mortality and clinical signs of toxicity.
2. Body weight - Animals were weighed daily prior to dosing to determine individual doses.

3. Cholinesterase activity determination - At | hour after the final dosing, blood was collected
via the retroorbital venous plexus under ether anesthesia for plasma and erythrocyte
cholinesterase activity determinations. Immediately following blood collection, the animals were
sacrificed by cervical dislocation under CO- anesthesia, and the whole brain was removed and
frozen {<-18 “C) until analysis. Cholinesterase activity determination was performed using a
modification of the Ellman method. The modification consisted of using 6,6'-dithiodinicotinic
acid as the coupling reagent and measuring the change in absorbance at 340 nm.

4. Benchmark dose response - It was stated that the BMD was calculated using the non-
positive quadratic polynomial model as provided in the US EPA BMDS software (version 1.3.2)
versus analytically confirmed doses. Benchmark dose responses of 10 and 20% cholinesterase
inhibition were calculated for each compartment.

II. RESULTS

A. OBSERVATIONS

1. Clinical signs of texicity - No treatment-related signs of toxicity were observed.
2. Mortality - All animals survived to scheduled sacrifice.

3. Body weight - No treatment-related effect on body weight was observed at any dose in either
sex. '
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B. CHOLINESTERASE ACTIVITY - The cholinesterase data tor all compartments are
summarized and presented in Tables 2a and 2b below.

i. Plasma cholinesterase - Plasma cholmesterase activity was dose-dependently decreased
(p=0.05) at 20.5 mg/kg in the males (132-41%) and at all doses the females ($30-73%).

2. Erythrocyte cholinesterase - Erythrocyte cholinesterase activity was dose-dependently
decreased (p<0.05) at >0.5 mg/kg in the males ({38-72%) and at all doses the temales
(415-63%).

3. Brain chelinesterase - Brain cholinesterase activity was dose-dependently decreased
{(p<0.035) at all doses in the males (415-70%) and the females (411-70%).

Table 2a. Meao (+8D) cholinesterase activity at 1 hour after final dosing int young-adult male rats treated daily
via gavage with Disulfoton for ¢leven consecutive days. *

‘Dose (mg/kg) ‘
Compartment 0 0.25 0.5 10
Plasma (kU/L) 0.370.06 0.33+0.08 0.25£0.03%* (L32) | 0.220.03%* (141)
Erythrocyte (kU/1.) 1.91+0.23 1.53=0.35 1.18+0,16%* (138) | 0.54£0.16%* (172)
Brain (U/g) 11.45£1.27 9.724£0.80% (L15) | 6.98+0.76%* (139) | 3.39=0.23** (L70)

a Data were obtained from Table 6-2 on page 28, and page 46 of the study report; n=6. Percent inhibition
{decreased activiry) is included in parentheses. * Significantly different from controls at p<0.03

** Significantly diffizrent from controls at p<0.01

Table 2b. Mean (=SD) cholinesterase activity at | hour after final dosing in young-aduit female rats treated daily via
gavage with Disulfoton for eleven consecutive days. *

Dose (mg/kg)
Compartment 0 0.125 0.25 0.5
Plasma (kU/L) 1.5310.36 1.07=0.19% (130} | 0.7740.20%* (150) | 0.41£0.07** (L73)
Erythrocyte (kU/L) 1.83+0.16 1.550.16* (L15) | 1.32+0.15%* ([28) | 0.67+0.05%* (163}
Brain (U/g) 11.58+0.51 10.31£0.65%* (L11) | 7.74=0.68%* (133) | 3.43=0.21** (L70)

a Data were obtained from Table 6-2 on page 28, and page 47 of the study report; n=6. Percent inhibition
{(decreased activity) is included in parentheses. * Significantly different from controls at p<0.05.
** Significantly different from controls at p<0.01 -

C. BENCHMARK DOSE RESPONSE - The followin

g benchmark doses (mg/kg) were

calcuiated for levels of 10 and 20% cholinesterase inhibition, respectively: (1) plasma (0.20 and
0.40, males; 0.05 and 0.11, temales); (ii) erythrocytes (0.12 and 0.23, males; and 0.08 and 0.15,
females), and {iii} brain (0.12 and (.24, males; 0.07 and 0.14, females; Table 3).
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Table 3. Benchmark dose estimates (mg/kg) for cholinesterase inhibition in young-adult rats treated daily via gavage

with Disulforon for eleven consecutive days, *

Males Females
Compartment BMDI0 BMD20 BMDI0 BMD20
Plasma 0.20 0.40 0.03 0.11
Erythrocytes 0.12 0.23 0.08 0.15
Brain 0.12 0.24 0.07 0.14

a  Data were cbtained from Table 7-1 on page 31 of the study report. It was stated that the BMD was calculated
using the non-positive quadratic polynomial model as provided in the US EPA BMDS software (version 1.3.2}
versus analvtically confirmed doses. BMD10 == 10% inhibition BMD206 = 20% inhibition

II1. DISCUSSION and CONCLUSIONS

A. INVESTIGATORS’ CONCLUSIONS - The investigators concluded that cholinesterase
activity was dose-dependently decreased in all compartments in the males at 20.5 mg/kg and in
the females at all dose levels.

B. REVIEWER COMMENTS - There were no treatment-related effects on mortality, body
welght, or clinical signs.

Dose-dependent decreases in cholinesterase activity were observed in all compartments (plasma,
blood, and brain) at 20.125 mg/kg/day in the temales and at 20.5 mg/kg/day in the males.
Additionaliv, brain cholinesterase activity was decreased (415%; p<0.05) in the 0.25 mg’kg/day
males. These data were used to calculate benchmark doses for 10 and 20% cholinestcrase
inhibition in both sexes.

This study is classified as ACCEPTABLE/NON-GUIDELINE.

C. STUDY BEFICIENCIES - The following minor deficiency was noted, but does not change
the conclusions of this DER:
- Homogeneity was not determined.
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STUDY TYPE: Non-guideline; supplement to Guideline OPPTS 870.6300; Cholinesterase
Inhibition in Rat Pups

PC CODE: 032801 DP BARCODE: DP321704
TXR#: 0053636

TEST MATERIAL (PURITY): Disulfoton (97.3% a.i.)

SYNONYMS: 0, O-diethyl 5-[2-(ethylthio)ethyl] phosphorodithicate

CITATION: Klaus, A.M. (2005) Study te determine cholinesterase inhibition in postnatal day
! | Wistar rats treated by gavage for eleven days with technical grade Disulfoton.
Bayer HealthCare AG, PH-R&D Toxicology, Wuppertal, Germany. I.aboratory
Report No.: AT02282, Study No.: T6073358, August 17, 2005. MRID 46637102,
Unpublished.

SPONSOR: Bayer CropScience AG, Alfred Nobel Str. 50, Monheim, Germany

EXECUTIVE SUMMARY - In a non-guideline cholinesterase inhibition study (MRID
46637102). Disulfoton (97.3% a.i.; Batch #: 3-08-5013JC158) in PEG 400 was administered
daily via gavage (5 mL/kg) to 10 Wistar rat pups/sex/dose at doses of 0, 0.06, 0.125, or 0.250
mg'kg for |1 consecutive days beginning on postnatal day 11. Plasma, erythrocyte, and brain
cholinesterase activities were determined at 1 hour (time of peak effect) following the final
dosing. Benchmark dose (BMD) responses of 10% and 20% cholinesterase inhibiion were
calculated for each compartment.

There were no treatment-related effects on clinical signs of toxicity. Four pups of different dose
groups, but originating from the same litter (female no. 9) were found dead or cannibalized
between PND i2-18. Cholinesterase activity was dose-dependently (unless otherwise stated)
decreased (p< =0.05) as follows: (1) plasma in the >=0.125 mg/kg males (decr 22-38%.,) and in
the 0.25 mg/kg females (decr 36%); (ii) erythrocytes at >=0.125 mg/kg in the males (decr 19-
42%) and at >=0.06 mg/kg in the females (decr 29-52%); and (iii) brain at >=0.06 mg/'kg in both
sexes (decr 7-44%). The following benchmark doses (mg/kg) were calculated for levels of 10
and 20% cholinesterase inhibition, respectively: (1) plasma (0.059 and 0.117, males; 0.09 and
0.148, femalcs); (i) erythrocytes (0.086 and 0.136, males; and 0.042 and 0.085, temales); and
(1i1) brain (0.033 and 0.107, males: 0.051 and 0.102, femaies).
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Pup LOAELs for cholinesterase were as follows:

Plasma- males 0.125 mg/kg/day —females 0.250 mg/kg/day;
Erythrocyte- males 0.125 mg/kg/day —females 0.06 mg/kg/day [LDT];
Brain —males 0.06 mg/kg/day [LDT]; -females 0.06 mg/kg/day [LDTY.

Pup NOAKLs tor cholinesterase were as follows:
Plasma —maies 0.06 mg/kg/day; -femaies 0.125 mg/kg/day;
Erythrocyte -males 0.06 mg/kg/day; -females none [LDTT;
Brain —males none [LDT); -femates none [LDT].

Thus study is classified as ACCEPTABLE/NON-GUIDELINE.

COMPLIANCE. - Signed and dated Data Confidentiality, GLP Compliance, and Quality
Assurance statements were provided.

I. MATERIALS AND METHODS

A. MATERIALS

1. Test materiai: Disulfoton
Description: Light brown liquid
Batch #: 3.08-5013JC158
Purity {w/w): 97.3% a.i.

Stability of compound: The test material was shown to be stable in the vehicle for | day (0.012 mg/mi) or
up to 8 days (0.025 and 0.05 mg/mL) at room temperaiure.

CAS # 298-04-4
Structure: (CH3CH20)2P=0

|
SCH2CH2SCH2CH3

2. Vehicle - The test material was dissolved in potyethylene glycol (PEG) 400.

3. Test animals

Species: Rat

Strain: Wistar CRL: GlxBrl Han: W1

Pup age/mean

weight at dosing: 11 days old/ weight not reported

Source: Charles River Wiga (Deutschland, Sulzfeld, Germany)

Housing: Type i1lh Makrolon” cages were used throughout the study. During mating, one

male was housed overnight with two females; dams with their litters were housed
together until sacrifice.

Diet: Mouse and Rai Maintenance Diet No. 3883.0.15 (Provimi Kliba SA, Kaiseraugst,
Switzerland). ad /ibitum
Water: Tap water, ad libitum

Environmental conditions:
Temperature: 2022°C
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DATA EVALUATION RECORD

STUDY TYPE: Non-guideline; supplement to Guideline OPPTS 870.6300; Cholinesterase
Inhibition in Rat Pups

PC CODE: 032501 DP BARCODE: DP321704
TXR#: 0053636

TEST MATERIAL (PURITY): Disulfoton (97.3% a.1.)

SYNONYMS: O, O-diethyl S-[2-(ethylthio)ethyl] phosphorodithioate

CITATION: Klaus, A.M. (2005) Study to determine cholinesterase inhibition in postnatal day
11 Wistar rats treated by gavage for eleven days with technical grade Disulfoton.
Bayer HealthCare AG, PH-R&D Toxicology, Wuppertal, Germany. Laboratory
Report No.: AT02282, Study No.: T6073358, August 17, 2005. MRID 46637102.
Unpublished.

SPONSOR: Bayer CropScience AG, Alfred Nobel Str. 50, Monheim, Germany

EXECUTIVE SUMMARY - In a non-guideline cholinesterase inhibition study (MRID
46637102), Disulfoton (97.3% a.1.; Batch #: 3-08-5013JC138) in PEG 400 was administered
daily via gavage (5 mL/kg) to 10 Wistar rat pups/sex/dose at doses of 0, 0.06, 0.125, or 0.250
mg/kg for 11 consecutive days beginning on postnatal day 11. Plasma, erythrocyte, and brain
cholinesterase activities were determined at 1 hour (time of peak effect) following the final
dosing. Benchmark dose (BMD) responses of 10% and 20% cholinesterase inhibition were
calculated for sach compartment.

There were no treatment-related effects on clinical signs of toxicity. Four pups of different dose
groups, but originating from the same litter (female no. 9) were found dead or cannibalized
between PND 12-18. Cholinesterase activity was dose-dependently (unless otherwise stated)
decreased (p<=0.05) as follows: (1) plasma in the >=0.125 mg/kg males (decr 22-38%,) and in
the 0.25 mg/kg tfemales (decr 36%), (ii) erythrocytes at >=0.125 mg/kg in the males (decr 19-
42%) and at ~=-0.06 mg/kg in the females (decr 29-52%); and (111) brain at >=0.06 mg/kg in both
sexes (decr 7-44%). The following benchmark doses (mg/kg) were calculated for levels of 10
and 20% cholinesterase inhibition, respectively: (1) plasma (0.059 and 0.117, males; 0.09 and
0.148, females): {i1) erythrocytes (0.086 and 0.136, males; and 0.042 and 0.085, females); and
(ii1) bramn (0.053 and 0.107, males; 0.051 and 0.102, females).
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Dose formulations were stored at room temperature for 1 day (0.012 mg/mL) or up to § days
(0.025 and (.05 mg/mL). The doses for each animal were determined using individual body
weights. Stability data were provided from previous studies (# F7011320 and #F0011413) in
which concentrations of 0.01, 0,02, and 0.4 mg/mL were evaluated for up to 8 days at room
temperature, These concentrations bracketed the concentrations used in the current study.
Actual concentrations of all dose tormulations (0.012, 0.025, and 0.05 mg/mL) were determined
once during the administration period. Homogeneity was not determined.

Results
Stability analysis (% of Day 0):
Low dose (0.01 mg/ml.) after 1 day at room temperature: 97.9%
Higher doses (0.02 and 0.4 mg/mL) after § days at room temperature: 83.9-87 5%
Concentration analysis (Range as % ot nominal): 90-91%

The analytical data indicated that the variation between nominal and actual dosage to the study
animals was acceptable.

7. Statistics - The cholinesterase data were analyzed using an adjusted Welch test. Significance
was mdicated at p<0.05 and 0.01 in the study tables.

C. METHODS

1. Observations

a. Maternal animals - Dams were observed daily for mortality, moribundity, and clinical signs
of toxicity. Body weight gain and food consumption were not evaluated.

b. Offspring - The number of live pups at parturition and stiliborn pups was recorded for each
litter, but was not reported. Pups were observed daily for mortality, moribundity, and clinical
signs of toxicity trom birth until sacrifice. The sex and weight (not reported) of cach pup was
determined as socn as possible following PND 0. Pup body weights were also recorded (not
reported) on PN 4 and on the days of treatment prior to dosing.

2. Cholinesterase activity determination - Approximately 1 hour after the final dosing, blood
was collected trom the pups via decapitation for determination of plasma and erythrocyte
cholinesterase activity. Immediately following blood collection, the whole brain was removed
from the skull and frozen (<-18°C) until analysis. Cholinesterase activity determination was
performed using a modification of the Ellman method. The modification consisted of using 6.6
dithiodinicotinic acid as the coupling reagent and measuring the change in absorbance at 340 nm.
The dams were killed following sacrifice of the pups. A gross necropsy of the dams or pups was
not performed. It was stated that brain weights of the pups were recorded after dissection (not
reported).

3. Benchmark dose response - it was stated that the BMD was calculated using the non-
positive quadratic polynomial model as provided in the US EPA BMDS software (version 1.3.2)
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versus analvtically confirmed doses. Benchmark dose responses of 10 and 20% cholinesterase
inhibition were calculated for each compartment.

II. RESULTS

A. OBSERVATIONS

1. Clinical signs of toxicity - No treatment-related clinical signs of toxicity were observed at
any dose.

2. Mortality - Four pups of different dose groups, but originating from the same litter (female
no. 9} were found dead or cannibalized between PND 12-18. All other pups survived to
scheduled sacritice.

B. CHOLINESTERASE ACTIVITY - The cholinesterase data for all compartments are
summarized and presented in Table 2 below.

1. Plasma cholinesterase - Plasma cholinesterase activity was dose-dependently decreased
(p<0.05) at >(.125 mg/kg in the males ($22-38%) and at 0.25 mg/kg in the females (.L36%).

2. Erythrocyte cholinesterase - Erythrocyte cholinesterase activity was dose-dependently
decreased (p<0.05) at 20.125 mg/kg in the males (419-42%) and at 20.06 mg/kg in the females
(129-52%,).

3. Brain cholinesterase - Brain cholinesterase activity was dose-dependently decreased
(p=<0.01) at 20.06 mg/kg in the males (L 7-41%) and the females (19-44%). However,
cholinesterase inhibition was less than 10% in the 0.06 mg/kg males and females.

Table 2. Mean (+SD) cholinesterase activity at | hour after final dosing in rat pups treated daily
via gavage with Disulfoton for 11 consecutive days. *

Dose (mg/kg)
Compartment 0 0.06 0.125 0.25
Males
Plasma (kU/1) 0.58=0.11 0.52+0.07 0.45+0.08*% (L22) | 0.3620.05** (138)
Erythrocyte (kU/1) 1.99:0.36 2.1420.20 1.61030% (119) | 1.15:0.25%* (142)
Brain (U/g) 9.47+0.34 B.81=0.41%* (I7) 7.29=0.46%* (123) | 5.58+0.20** (l41)
Females ‘ o ‘ .
Plasma (kU/L) 0.560,10 0.57+0.11 0.47+0.10 0.36+0.04** (136)
Erythrocyte (kUi/L) 2.02+0.19 1.444020%% (129) | 1.2240.29%* (140) | 0.96+0.21%* (152)
Brain (Lifg) 9.50=0.37 8.64+0.24%*% (19) 7.2240.33%% (L24) | 5.36=027*(l44)

a  Data were obtained from Table 6-2 on page 30, and pages 37 and 38 of the study report; n=9-10. Percent inhibition
(decreased activity) is included in parentheses.

*  Significantly different from contrels at p<0.05

**  Significantly different from contrels at p<0.01
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C. BENCHMARK DOSE RESPONSE - The following benchmark doses (mg/kg) were
calculated for levels of 10 and 20% cholinesterase inhibition, respectively: (i) plasma (0.059 and

0.117, males: 0.09 and 0.148, females); (i1} erythrocytes (0.086 and 0.136, males; and 0.042 and
0.085. females); and (iii) brain (0.053 and 0.107, males; 0.051 and 0.102, females; Table 3).

Table 3. Benchmark dose estimates (mg/kg) for cholinesterase inhibition in rat pups treated
daily via gavage with Disulfoton for 11 consecutive days. *

Maies Females
Compartment BMD10 BMD20 BMD16 BMD20
Plasma 0.059 0.117 0.090 0.148
Erythrocyte 0.086 0.136 0.042 0.085
Brain 0.053 0.107 0.051 0.102

a Data were obtained from Table 7-1 on page 33 of the study report. It was stated that the BMD was calculated
using the non-positive quadratic polynomial model as provided in the US EPA BMDS software (version 1.3.2)

versus analytically confirmed doses.
BMD10 = 10% wmhibition
BMD20 = 20% mnhibition

1. DISCUSSION and CONCLUSIONS

A. INVESTIGATORS’ CONCLUSIONS - The investigators concluded that cholinesterase
activity was clearly decreased (p<0.01) in both sexes at 0.25 mg/kg. The toxicological relevance
of the findings at 0.06 and 0.125 mg/kg was questionable.

B. REVIEWER COMMENTS - There were no treatment-related effects on clinical signs of
toxicity. Four pups of different dose groups, but originating from the same litter (female no. 9)
were found dead or cannibalized between PND 12-18.

Dose-dependent decreases in cholinesterase activity were generally observed in all compartments
(plasma, blood, and brain) in both sexes at doses 20.125 mg/kg. These data were used to
calculate benchmark doses for 10 and 20% cholinesterase inhibition in both sexes.

This study 1s classified as acceptable/non-guideline.

C. STUDY DEFICIENCIES - The foliowing minor deficiency was noted, but does not change
the conclusions of this DER: Homogeneity was not determined.
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STUDY TYPE: Non-guideline: supplement to Guideline OPPTS 870.6300; Cholinesterase
[nhibition in Maternal and Fetal Rats

PC CODE: #32501 DP BARCODE: D321704

TEST MATERIAL (PURITY): Disulfoten (97.3% a.i.)

SYNCNYME: 3.0-diethyl S-[2-(ethylthiojethyl] phosphorodithioate

CITATION: Klaus, A.M. {2005) Cholinesterase inhibition in maternal and fetal Wistar rats
tollowing gestational exposure via the diet with technical grade Disultoton. Bayer
HealthCare AG, PH-R&D Toxicology, Wuppertal, Germany. Laboratory Report
No: AT02212, Study No.: T5073348. July 28, 2005. MRID 46635901,
Unpublished.

SPONSOR: Bayer CropScience AG, Alfred Nobel Str. 50, Monheim, Germany

EXECUTIVE SUMMARY - In a non-guideline cholinesterase inhibition study (MRID
46633901}, Disulfoton (97.3% a.i.; Batch #: 3-08-5013JC158) was administered continucusly in
the diet to 13 pregnant Wistar rats/sex/dose at doses of 0, 0.5, 2, or 8 ppm (equivalent to 0, 0.042,
0.168, and 0.694 mg/kg/day, respectively) from gestation day (GD) 0-20. Plasma, eryvthrocyte,
and brain cholinesterase activitics were determined on GD 20 in maternal and fetal (pooled
samples) rats in all groups. Benchmark dose (BMD) responses of 10% and 20% cholinesterase
inhtbition werc calculated for each compartment.

There were no treatment-related effects on mortality, clinical signs, body weight, or feed
consumption. Statistically significant dose-dependent decreases (p<<0.01) in cholinesterase
activity were observed in all compartments (plasma, blood, and brain) in the >=0.5 ppm dams,
except plasma cholinesterase was not significantly depressed at 0.5 ppm. Fetal cholinesterase
showed a statistically significant dose related depression m CHE as follows: plasma CHE at 0.5
ppm, erythrocyte CHE at 2 ppm and brain CHE at 8 ppm. In the dams, the following benchmark
doses (mg/kg/day) were calculated tor levels ot 10 and 20% cholinesterase inhibition,
respectively: (1) plasma (0.09 and 0.17); (ii) ervthrocytes (0.09 and 0.17); and (iii) brain (0.09 and
0.18). In the fetuses, the following benchmark doses (mg/kg/day) were calculated: (i) plasma
(0.12 and 0.237: (ii) erythrocytes (0.10 and 0.19); and (iii) brain (0.38 and 0. 59) in this study, the
fetuses were iws sensitive than their dams.
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Maternal LOAEL for decreased cholinesterase:
Plasma -2 ppm [0.168 mg/kg/day];

Erythrocytes -0.5 ppm [LDT] [0.042 mg/kg/day]; and
Brain -0.5 ppm [LDT]{0.042 mg/kg/day].

Maternal NOAEL for decreased cholinesterase:
Plasma 0.5 ppm [0.042 mg/kg/day],
Erythrocyies, -none [LLDT}; and

Brain, -none {LDT].

Litter LOAK]L for decreased cholinesterase:
Plasma -0.5 ppm [LDT][0.042 mg/kg/day];

Erythrocyte -2 ppm;
Brain -8 ppm [0.694 mg/kg/day]|.

Litter NOAEL for decreased cholinesterase:
Plasma, -noene [LDT];

Erthrocytes -00.5 ppm [0.042 mg/kg/day|;
Braio -2 ppm {0.168 mg/kg/day].

This study is classified as ACCEPTABLE/NON-GUIDELINE.

COMPLIANCE - Signed and dated Data Confidentiality, GLP Compliance, and Quality
Assurance statements were provided.

I. MATERIALS AND METHODS

A. MATERIALS

I. Test material: Disulfoton
Descriptinw Light brown liquid
Batch 4 3-08-5013JC158
Purity (w.wt: 97 3% ai

Stability of compound:  The test material was shown to be stable in the diet for up to 3 days frozen (-18°C)
and for 1 day at room temperature,

CAS #: 298-04-4

Structure: {CH3CH202P=0

|
SCH2CH2SCH2CH3

2. Vehicle - Diet
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3. Test animals

Species: Rat

Strair: Wistar CRL: GlxBril Han: W1

Ageweight at study

initiation: 9-22 weeks old/ 170-249 g females only

Source: Charles River Wiga (Deutschland, Svizfeld, Germany)

Housing: individually in Type [11h Makrolon® cages

DHet: Mouse and Rat Maintenance Diet No. 3883.9.25 (Provimi Kliba SA. Kaiseraugst,

Switzerland). ad libinam

Water: Tap water, ad libium

Environmental conditions:

Temperature: 20427C

Humidity: Approximately 30%

Air changes: At least 10/hr

Photoperiod: 12 hrs dark/12 hrs light

Acclimation period: At least 7 days

B. STUDY DESIGN

1. Study purpose - The purpose of this study was to determine cholinesterase inhibition in
pregnant and fetal rats after continuous exposure in the diet with Disulfoton from gestation day
(GD) 0-20. The benchmark dose (10% and 20% cholinesterase inhibition) responses for each
compartment (i.¢. plasma, erythrocytes, and brain) were calculated to provide a comparison of
cholinesterase activity effects in maternal versus fetal animals. This study was designed to
suppott a separate Development Neurotoxicity Study (OPPTS 870.6300).

2. In-life dates - Start; 5/03/05 End; 6/01/05

3. Mating procedure - Females were paired 1 or 2:1 with males of the same strain and source
overnight. Each temale was examined following the mating period to identify sperm cells in a
vaginal smear or the presence of a copulatory plug. I sperm or a copulatory plug were found,
that day was designated gestation day (GD) 0, and each female was placed individually in a Type
IiIh Makrolon ™ cage.

4. Animal assignment and treatment - Animals were assigned to the test groups noted in Table
I in the order that they were determined to be inseminated (the first inseminated female was
assigned to the control group, the 2™ inseminated female was assigned to the 0.5 ppm group and
so on). Each animal received the test material continuously in the diet for 21 days (GD 0-20).
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Table 1. Study design®

Group # of Nominal Dose Intake
Animals (ppm) (mg/kg/day)®
1 13 0 0
(control)
2 I3 0.5 0.042
3 I3 2 0.168
4 13 3 0.694

a Data were obtained from pages 20-21 of the study report.
b Mean intake from GD 0-20

5. Dose selection rationale - It was stated that the doses used in this study were identical to
those used in the preceding developmental neurotoxicity study.

6. Test substance preparation and analysis - Dietary formulations were prepared weekly by
mixing the appropriate amounts of Disulfoton with the diet. The dietary batches were divided
into 7 portions; one portion was used on the day of preparation, and the remaining portions were
stored frozen (-18°C) until use. Homogeneity, stability, and content were provided from a
previous study (# F2011361) in which concentrations of 0.5, 2, and 8 ppm were evaluated.
Additional concentration analyses of all dietary formulations {0.5. 2, and 8 ppm) were performed
at the beginning and end of the treatment period.

Results
Homogene:ty analysis (Range as % RSD}): 1.69-8.18

Stability analysis (Range as % of initial):
After | dav at room temperature: 91-94%
Afier 8 days frozen (-18°C): 92-109%
Concentration analysis (Range as % of nominal):

The analyticai data indicated that the mixing procedure was adequate, and that the variation

Dose (ppm) % of Nominal
0.5 103-106
2 105-112
8 114-116

between nominal and actual dosage to the study animals was acceptable.
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7. Statistics - The body weight and feed intake data were analyzed using ANOVA tollowed by
Dunnett’s rest. if necessary. The cholinesterase data were analyzed using an adjusted Welch test,
Significance was indicated at p<0.05 and (1.01 in the study tables.

C. METHODS

1. Observations - Dams were observed once daily for mortality and clinical signs of toxicity
from GD 0-20.

2. Body weight - Dams were weighed daily from GD 0-20.

3. Feed consumption - Feed consumption was measured daily on GD 0-20.

4. Cholinesterase activity determination

a. Maternal animals - On GD 20, blood was collected via the retroorbital venous plexus under
cther anesthesia for plasma and erythrocyte cholinesterase activity determinations. !mimediately
following blood collection, the animals were sacrificed by cervical dislocation under CO;
anesthesia, the whole brain was removed from the skull and frozen (£-18°C) until analysis, and a
cesarean section was performed. Cholinesterase activity determination was performed using a
modification of the Ellman method. The modification consisted of using 6,6"-dithiodinicotinic
acid as the coupling reagent and measuring the change in absorbance at 340 nm.

b. Fetal animals - Following blood collection from the dams on GID 20, the fetuses were
removed from the uterus and sacrificed by decapitation for collection of blood samples. The
blood samples were pooled by litter. Immediately thereafter, the whole brains were removed
from the fetuses, pooled litterwise, and frozen (<-18°C) until analysis. Cholinesterase activity
determinaticn was performed using the same modification of the Ellman method reported above.

5. Benchimark dose response - It was stated that the BMD was calculated using the non-
positive quadratic polynomial model as provided in the US EPA BMDS software (version
1.3.2) versus analytically confirmed doses. Benchmark dose responses of 10 and 20%
cholinesterase inhibition were calculated for each compartment.

II. RESULTS

A. OBSERVATIONS

1. Clinical signs of toxicity - No clinical signs of toxicity were observed throughout the study.
2. Mortality - All animals survived to scheduled sacrifice.

3. Body weight - No treatment-related effect on body weight was observed.
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4. Feed consumption - No treatment-related effect on feed consumption was observed. The
decreased teed consumption noted at 8 ppm on GD 20 (122%, p<0.01) was not considered to be
toxicologicailv relevant,

B. CHOLINESTERASE ACTIVITY - The cholinesterase data for all compartments are
sumimarized and presented in Table 2 below.

1. Plasma cholinesterase - Plasma cholinesterase activity was dose-dependently decreased in
the dams at =2 ppm (p=<0.01, 137-91%) and in the fetuses at all doses (p=<0.01,412-69%).
However, the inhibition in the 0.5 and 2 ppm fetuses was less than 20%.

2. Ervthrocvte cholinesterase - Erythrocyte cholinesterase activity was dose-dependently
decreased in the dams at all doses (p=<0.05118-90%) and in the fetuses at =2 ppm (p=<0.05.
120-83%). However, the inhibition in the 0.5 ppm dams was less than 20%.

3. Brain cholinesterase - Brain cholinesterase activity was dose-dependently decreased in the
daras at all doses (p=<0.01.45-85%) and in the fetuses at 8 ppm (p=<0.01, 435%). However, the
inhibition :n ~he 0.5 dams was less than 10%.

Table 2. Mean (£SD) cholinesterase activity in matemnal and fetal rats treated with Disulfoton in
the diet from GD 0-20.

Daose (mngrkg/day)/(ppm)
(-ompartment 00 0.042/0.5 0.1682 0.694/8
Dams
Plasma (kU/L} 2.10+0.29 1.8920.23 1.33+0.16%* (L37) | 0.19x0.06%* (191)
Erythrocyte (kU L) 2.02+0.34 1.66+0.31% (L18) | 1.13x0.37** (144) [ 0.20=0.13%* (190)
Brain (U/g) 11.97=0.53 11.3520.50** (5) | 8.12+0.44%* (132) | 1.7640.19%* (185)
Fetuses ® -
Plasma (kU/1.} 0.26=0.01 0.23+0.02%* (412} | 02120.02%* (+19) | 0.08x0.01%* (169)
Erythrocyte (kU:1.) 1.2740.16 1.2140.20 1.02+0.19%* (L20) | 0.22:0.11%* (183)
Brain (U/g) 1.81+0.30 1.75+0.28 1.74+0.26 1.18+0.21%* (135)

a Data were oblained from Table 6-3 on page 31, and pages 84 and 85 of the study report; n=11-13. Percent
inhibition (decreased activity) is included in parentheses. bFetal data were pooled by litter. * Significantly
different from coutrols at p<0.05 **

Significantly different from controls at p<0.01

C. BENCHMARK DOSE RESPONSE - in the dams, the following benchmark doses

{mg/kg/day) were caleulated for levels of 10 and 20% cholinesterase inhibition, respectively: (1)
plasma (0.09 and 0.17); (ii) erythrocytes (0.09 and 0.17); and (iii) brain (0.09 and 0.18. Table 3).
In the fetuses, the following benchmark doses {mg/kg/day} were calculated: (i) plasma (0.12 and
0.23); (1) ervthrocytes (0.10 and 0.19); and (iii) brain (0.38 and 0.59).
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Table 3. Benchmark dose estimates (mg/kg/day) for cholinesterase inhibition in maternal and
fetal rats treated with Disulfoton in the diet from GD 0-20. °

Dams Fetuses
Compartment BMD10 BMD20 BMD10 BMD20
Plasma 0.09 0.17 0.12 0.23
Erythrocytes 0.09 0.17 0.10 0.19
Brain 0.09 0.18 0.38 0.59

a Data were obtained from Table 7-1 on page 34 of the study report. It was stated that the
BMD was calculated using the non-positive quadratic polynomial model as provided in the
US EPA BMDS software (version 1.3.2) versus analytically confirmed doses. BMD10 = 10%
inhtbiticn BMD20 = 20% inhibition

I1. DISCUSSION and CONCLUSIONS

A. INVESTIGATORS’> CONCLUSIONS - The investigators concluded that cholinesterase
activity was dose-dependently decreased in the dams in all compartments at ail doses; however,
inhibition was <20% in all compartments at 0.5 ppm. In the fetuses, cholinesterase activity was
signiticantly decreased and exceeded 20% inhibition at 8 ppm in all compartments.

B. REVIEWER COMMENTS - There were no treatment-related etfects on mortality. clinical
signs, body weight, or feed consumption.

Significant dose-dependent decreases (p<0.01) in cholinesterase activity were observed in all
compartments (plasma, nominal decrease), blood, and brain) in the >0.5 ppm dams and in the 0.5
[plasma], 2 [ervthrocytes], and 8 ppm [brain] fetuses. These data were used to caiculaie
benchmark doses for 10 and 20% cholinesterase inhibition in both maternal animals and the
fetuses. In this study, the fetuses were less sensitive than their dams,

This study is classified as ACCEPTABLE/NON-GUIDELINE.

C. STUDY DEFICIENCIES - None




13544

R128714

Chemical:

HED File Code:
Memo Dace:
File 1D:

Accession #:

Disulfoton

PC Code:
032501
13000 Tox Reviews
6/2/2004
DPD319813
DPD321704
412-06-0192

HED Records Reference Center
7/12/2006



