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TASKID: DP Code: D322591 and D321550

Registrant:  Baver CropScience P, T.W. Alexander Dr.. Research Tnangle Park, NC
Action Requested: Review and Preparé DER for the following Cholinesterase inhibition

Studies MRIDs: 46647401, 46647402, 46635401 46647404, 46647403,
46635601, and 46635501 ‘

Agency’s Response: HED texicologists have reviewed and prepared DERs of the above
MRIDs and the findings are presented below. These studies supplement the devel opmental
neurotoxicity study (MRID 46205301) and they are classified Acceptable/Nonguideline. The
DERs are attached to this memo
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MRID 46633501, Klaus, A.M., Holzum (2005) Cholinesterase inhibition in maternal and fetal
rats following gestational exposure via the diet with technical grade trichlorfon. Bayer
HealthCare AG, Wuppertal Germany. Unpublished Report No. AT02232. 109 pages.

In a comparative cholinesterase (ChE) inhubition study, trichlorfon (100% a.i.) was
administered to 13 inseminated female rats/group in the diet at concentrations of 150, 500,
and 1750 ppm (10.4, 37.2, 134 mg/kg/day, respectively) from gestation day O to 20. On Day
20 of gestation, pups were retrieved by cesarean section and all animals were sacrificed for
blood and tissue collection. No adverse clinical signs of toxicity were observed. [nhibition of
ChE activity was apparent in all compartments of female rats in the mid- and high dose
treatment groups. Significant inhibition of brain ChE activity was 20-and 58%, respectively,
erythrocyte ChE activity was 31 and 54%, and plasma was 22 and 61%. In the corresponding
fetuses (pooled by litter) signiticant inhibition of brain ChE activity (10 to 36%) was
observed at all dose levels, while inhibition of erythrocyvte ChE activity (49%) was observed
at 1750 ppm only. Fetal plasma ChE inhibition was significant at the 500 ppm level (23%)
and at 1750 ppm (38%). The overall maternal LOAEL for dietary exposure of rats to
trichlorfon on gestation days 0 to 20 for cholinesterase activity inhibition is 500 ppm (37.2
mg/kg/day) based on enzyme mnhibition in brain, plasma and, erythrocytes. The maternal
NOAEL is 150 ppm (10.4 mg/kg). The overalt fetal LOAEL for dietary exposure of rats to
trichlorfon for cholinesterase activity inhibition in rats on gestation days O to 20 is 150 ppm
(10.4 mg/kg/day) based on enzyme activity inhibition in brain. The fetal NOAEL was not
identified.

MRID 46647402, Klaus A.M. {2003) Study to cstablish the time of peak cholinesterase
inhibition in young-adult Wistar rats treated by gavage with an acute dose of techmcal grade
trichlorfon. Bayer HealthCare AG, PH-R&D)-PD Toxicology International, 42096 Wuppertal,
Germany. Repor No. AT02016, Study No. T0073929. March 31, 2005. 44 pages.

MRID 46647401, Langewische. F.-W. (2005} Cholinesterase inhibition in young-adalt Wistar
rats treated by gavage with an acute dosc of technical grade tnchlorfon. Bayer HealthCare AG,
PH-R&D-PD Toxicology International, 42095 Wuppertal, Germany. Report No. AT02063,
Study No. T3073933. May 30. 2005, Unpublished. 79 pages.

MRID 46635401. Klaus A.M. (2005) Cholinesterase inhibition in young-adult Wistar rats
treated daily by gavage for 11 days with technical grade tnchlorfon. Bayer HealthCare AG, PH-
R&D Toxicology, 42096 Wuppertal, Germany. Report No. AT02197, Study No. T0073352.
July 20, 2005.  Unpublished. 95 pages.

These studies were reviewed together in one DER. In a series of special non-guideline
comparative cholinesterase inhibition {ChEI) studies, inchlorfon (Dylox technical; 99.6% a.i.,
lot #1030228) was administered by oral gavage to groups of young adult Wistar rats. For
time-course evaluation (MRID 46647402) 6 animals/sex/group were given a single oral dose
of 0 or 75 mg/kg and sacrificed 1, 2. 4, or 8 hours later. In an acute study (MRID 46647401)
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groups of 6 rats/sex were given a single oral dose of 0, 10, 25, or 50 mg/kg and sacrificed 1
hour post-dosing, at the time of peak effect. Finally, repeated administration was studied
(MRID 46635401) by giving eleven daily doses of 0, 5, 10, 20, or 40 mg/kg/day to groups of
6 rats/sex; animals were sacrificed 1 hour aticr the last dose. Plasma, red blood cell (RBC),
and brain cholinesterase (ChE) activities were measured in all animals in each study.

All animals survived to scheduled sacrifice. No adverse clinical signs of toxicity were
observed in any animal in any study. Bodwv weight gain was not adversely affected by
treatment in the repeated dose study.

During time-course investigations, the 1 hour tirne point consistently had the highest degree -
of ChE inhibition in all three compartments in both meales and females, thus the time of peak .
effect was | hour. Females were more severely affected than males at all time points and-in
all compartments. For acute oral exposure to trichlorfon. the overall adult LOAEL for
cholinesterase inhibition in rats is 25 mg/kg based on enzyme inhibition in brain from females
and the adult NOAEL is 10 mg/kg. For repeated oral exposure to trichlorfon, the overall adult
LOAEL for cholinesterase inhibition in rats is 20 mg/kg/day based on enzyme inhibition in
brain in males and females and in red blood cells in females; the adult NOAEL is 10
mg'kg/day. The ChE activity measurenients following acute and repeated oral dosing with
trichlorfon demonstrate that acdult females are more susceptibie than adult males. Compared
to plasma (52-53% inhibition) or brain {50-37% inhibition} enzyme activity in adult females,
the RBC' ChL activity appearzd to be the least sensitive tissue to acute trichlorfon exposure
(37% tnhibition) but the most sensitive tissue following repeated exposure {66% inhibition).

MRID 46647404, Langewische, I''W. (2005) Study to determine the time of peak cholinesterase
inhibition in preweaning Wistar rats treated by gavage with an acute dose of technical grade
trichtorfon. Bayer HealthCare AG, PH-R&D-PD Toxicology International, 42096 Wuppertal,
Germany. Repott No. AT02017. Study No. T4073932. Apnl 15,2005, Unpublished. 48 pages.

MRID 46647403, Langewische, F.W. (2005) Study (o determine cholinesterase inhibition in
postnatal dav 11 Wistar rats treated by gavage with an acute dose of technical grade trichlorfon.
Bayer HealthCare AG, PH-R&D-PD Toxicology International, 42096 Wuppertal, Germany.
Report No. AT02064. Study Ne. T8073936. May 30, 2005. Unpublished. 80 pages.

MRID 46635601. Klaus A.-M. (2005) Study to determine cholinesterase inhibition in postnatal
day 11 Wistar rats treated by gavage for eleven days with technical grade trichlorfon. Bayer
HealthCare AG. PH-R&D Toxicology. 42096 Wuppertal, Germany. Report No. AT(02252,
Study No. T5073257. August 5. 2005. Unpublished. 73 pages.

These studies were reviewed together in one DER. In a series of speeial non-guideline
comparative chalinesterase activity inhibition studics, trichiorfon (Dylox technical: 100% a.i.,
ot #1030228) was administered by oral gavage to groups of preweaning Wistar rats. For
time-course cvaluation (MRID 46647404) 9-10 animals/scx/group were given a single oral
dose of 0 »r 50 img/kg on post-natal dav (FNID) 11 and sacrificed 1. 2. 4, 8, or 24 hours later.
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In an acute study (MRID 46647403) groups of 10 rats/sex were given a single oral dose of 0,
5,10, or 30 mg/kg on PND |1 and sacrificed 2 hours post-desing, at the time of peak effect.
Finally, repeated administration was studied {(MRID 46635601) by giving eleven daily doses
of 0, 5. 10. or 20 mg/kg/day to groups of 10 rats/sex on PNDs 11-21; animals were sacrificed
1 hour after the last dose. Plasma, red blood cell (RBC), and brain cholinesterase (ChE)
activity was measured in all animals in each study. No adverse clinical signs of toxicity or

treatment-related deaths were observed i anv aniinal in any study.

During time-course investigations, maximum ChE inhibition occurred at 1-2 hours post-
dosing. In male pups, the highest levels of inhibition of plasma and RBC cholinesterase
activity were 82 and 75%. respectively, ebserved at 1 hour after dosing, and the greatest
inhibition of brain cholinesterase activity was 58%. observed at 2 hours after dosing. In
female pups. the highest level of cholinesterase activity inhibition was observed at 2 hours for
all compartments with inhibition for plasma, KBC, and brain, at 81, 65, and 66%,
respectivelv. After 24 hours, there was stil] significant inhibition of plasma (28%) and RBC
(23%) enzyme activity in males, while brain enzyme activity recovered to control levels. In
females after 24 hours, there was significant inhibition of plasma ChE (34%%), while RBC and
brain enzyme activity recovered to control levels. The time of peak effect of cholinesterase
inhibition after acute trichlorfon administration was determuned to be 2 hours pos: dosing.
After an acute dose of trichlorfon, there was significant inhibition of plasma (68-75%), RBC
(24-37%), and brain (39-45%) ChE activity i males and females at the high dose (30 mg/kg).
Afler an acute dose of 10 mg/kg. there was significant inhibition in male and female plasma
(26-29%) and brain (9-13%) ChE activity. but no significant effects on RBC enzyme activity.
After an acute dose of 5 mg/kg. plasma ChE activity was inhibitec¢ by 12% in both males and
fernales. For acute oral exposuie to trichlorfon, the overall LOAEL for cholinesterase activity
inhibition in PND 11 rats is 10 mg/kg based on enzyme inhibition in plasma and brain in
males and females: the preweaning NOAEL is 5 mg/kg. Following repeated dosing with 20
mg/kg/day. plasma ChE activity was significantly inhibited in both males (24%) and females
(39%). RBC enzyme activity was inhibited in high-dose females by 34% although statistical
significance was not attained. Brain ChE activity was significantly inhibited in males at the
high dose (17%). and in females at all doses (6, 11, and 26% at 5, 10, and 20 mg/xg/day,
respectively). For repeated oral exposure to trichlorfon, the overall LOAEL for cholinesterase
activity inhibition in PND 11 rats is 5 meg/kg/day based on erizyme inhibition in brain in
females; the preweaning NOAEL is not wdentified. The ChE activity measurements following
acute oral dosing with trichlorfon did not demonstrate a difference in susceptibility between
preweaning male and female rat pups. By 24 hours post-dosing fernales showed « greater
recovery in REC activity, but no differences between the sexes were seen in the other
compartments. Following repeated dosing, however, females appeared slightly more
susceptible than males. The RBC ChE activity was the least sensitive compartment following
acute and repeated trichlorfon exposure.
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DATA EVALUATION RECORD
TRICLORFON (DYLOX TECHNICAL)

Study Type: SPECIAL STUDIES, CHOLINESTERASE INHIBITION
[NON-GUIDELINE]
MRID 46647402 (time-course); 46647401 (scute-young adult);
46635401 (repeated - young adult)

Prepared for
Health Effects Division
{Office of Festicide Programs
U.8. Environmentai Protection Agency
1801 Bell Street
Ariington, VA 22202

Prepared by
Toxicology and Hazard Assessment Group
Life Sciences Division
Oak Ridge Wational Labaratory
Oak Ridge, TN 37831
Task Order No. 124-2006A

Primary Reviewer: ,31\‘)? M. ( .

Stephanie J, Garcia, Ph.D. Signature: . 5. = e\ &
Date: AR 1 X 2008

Secondary Reviewers:

Carol S. Wood. Ph.D.. DAB.T. Signature:_{ »" 4 g " : g 4
Date: s:lf

Robert H. Ross, M.S., Group L eader | Signature: _ W .

Date:

Quality Assurance: s Mo 7
Lee Ann Witson, M.A. Signature: ) sof_——~

Dafte: -——UQIIG 1 %008

Disclaimer

This review may have been altered subsequent to the confractor's signatures above.

Oak Ridge Nationa! Laboratory, managed and operated by UT-Battelle, LLC., Yor the U.S. Dept. of Energy under
contract DE-ACO5-000R22725.
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EPA Reviewer: Abdallah K hd\awmd} Ph L, %tgnature 42}_@4@&“’\-}
Reregistration Bl anch 4, Heaith Effects Division {7309 Date A, ,,5 tS, 200
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Work Assignment Manager: PV Shap, PilD0. Signatare: __°~ E v s

Registration Action Branch 1. Health Effects Division {(7509P) Date __ sz_%
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DATA EVALUATION RECORD

STUDY TYPE Non-guideline special study, Effects on Cholinesterase in Young
Adult Rats: Companton Study to Developmental Neurotoxicity
Studv 870.6300

PC CODE: 65790 DP BARCODE: DP322591
SUBMISSION NO.: none

TEST MATERIAL (PURFTY): Trichlorfon (69.6% ai.)

SYNONYMS: Dimethyl 2.2.2-trichlore-1-hydroxyethylphosphonate; Dylox Technical

CITATION: Klaus AM. (2003 Study to establish the time of peak cholinesterase
inhibition in young-aduit Wistar rats treated by gavage with an acute dose
of technical grade trichlorfon. Bayer HealthCare AG, PH-R&D-PD
Toxicology International. 42096 Wuppertal, Germany. Report No.
AT02016, Study No. T0073529. March 31, 2005, MRID 46647402.
Unpublished. 44 pages. '

Langewische, 7. W. (2005) Cholinesterase inhibition in young-adult Wistar
rats treated by pavage wnch an acute dose of technical grade trichlorfon.
Bayer HealthCare AG, PH-R&D-PD Toxicology International, 42096
Wuppertal, Germany Rtpm'i No. AT02063. Study No. T5073933. May
30, 2005, MRID 46647401, Unpublished. 79 pages.

Klaus A.M. {2005) Cholinesterase inhibition in voung-adult Wistar rats
treated daily by gavage for 11 davs with technical grade trichlorfon.

Baver Hcalthu are AG, PH-R&D Toxicology, 42096 Wuppertal, Germany.
Report No. AT02197, Study No. T0073352. July 20. 2005. MRID
46635401 Unpublished. 95 pages.

SPONSOR: Bayer CropScience AG. 40789 Monheim, Germany

EXECLTIVE SUMMARY: Ina saries of special non-guideline comparative
cholinesterase inhibition (ChEi) studies, trichlorfon (Dylox technical; 99.6% a.1., lot
#103022%) was administercd by oral gavage 1o groups of young adult Wistar rats. Yor
time-course evaluation (MRID 46647402} 6 animals/sex/group were given a single oral
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dose o1 0 or 75 mg/ke and sacrificed 1. 2. 4. or 8 hours later. In an acute study (MRID
46647501) groups of 6 rats sex were given a single oral dose of 0, 10, 25, or 50 mg/kg
and sacrificed 1 hour post-dosing, at the time of peak effect. Finally, repcated
administration was studied (MRID 46635401) by giving eleven daily doses of 0. 5. 10,
20. or 40 my/kg/day to groups of 6 rats/sex: animals were sacrificed 1 hour after the last
dose. Plasma, red blood cell (RBC). and brain cholinesterase {ChL) activities were
measured in &l ammals m each study.

All animals survived to scheduled sacrifica. No adverse clinical signs of toxicity were
observed in any animal in any study. Body weight gain was not adversely affected by
treatmaent i the repeated dose study.

During time-course investigations, the 1 hiour time point consistentlv had the highest
degree of ChE inhibition in all three compartments in both males and females. thus the
time oi peak effect was 1 hour. Females were more severely affected than males at all
time points and in all compariments, One hour after dosing enzyme inhibition in all three
compartments was 63-66% in femaies compared to 36-46% inhibition in males. Brain
ChE activity was statistically significantly inhibited through & hours post-dosing (17%
inhibition. males; 11% inhibition. females). while RBC ChE activity was inhibited
through 4 {39% inhibition, females) and 8 (12% inhibition, males) hours post-dosing.
Plasme ChE activity was statistically significantly inhibited only at 1 hour post-dosing
(379 inhibition males. 04%0 inhibition females).

A single 30 me/kg dose of the test articic significantly inhibited plasma (29% and 55%
inhibitiony. RBC (36% and 37% inhibition). and brain {36% and 50% inhibitiony ChE
activity in male and female rais, respectivelv. At 25 myl- g. brain ChE activity was
significaniy decreased by 4‘“ in femaies white RBC CLE activity was signiticantly
decreased by 16% in males. No significant differences in ChE activity occurred in the 10
mg/kg oroup of either gender compared to controls.

Following repeated dosing with 40 mgkg/day, significant inhibition of ChE activity was
apparent in all compartments in female rats and in RBC and brain of male rats. Plasma
activity was inhibited by 52% n females: RBC dctwm’ was inhibited by 22% and 66%,
and brain activity was inhibitad by 23% and 57% in males and females, respectively. At
20 mg/kwday. RBC and brain enzyme act-vities were inhibited in females by 27% and
25%, respectivelv, and brain enzyme activity i males was inhibited by 7%. No
biologically significant enzyme inhibition was found in any compartment in males and
females treated with § or 10 - gikalday.

For acude exposure:

the adult LOAEL for bram ChElis 25 mg/ky (females)
the aduit NOAEL for brain ChELis 10 mu'ke;

the acdult I OAFEL for plasma ChElis 30 mg/kg
the adult NOATFL for plasme ChEs 25 markg:
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the adult LOAEL for red blood celi ChELis 50 mgrkyp
the adult NOAEL for red blood cell ChEls 25 ma'kg:

For acute oral exposure to trichlorfon, the ¢verall adult LOAEL for cholinesterase
inhibition in rats is 25 mg/ke based on enzyme inhibition in brain from females and
the adult NGAEL is 10 mg/kg,

For repeated exposure:

the adult LOAEL for brain ChEl is 20 mg/kg/day
the adult NOAEL for hrain ChELis 10 mg/kg/day;

the adult LOAEL for plasma ChEL is 40 mg/kg/day (females)
the adult NOAEL for plasma ChET iz 20 mpkg/day:

the adult LOAEL for red blood cell ChE? 1z 20 mg'kg/day (females)
the adult NOAEL for red blood ceil ChEl s 10 mg'kg/day;

For repeated oral exposure to trichlorion, the overall adult LOAEL for
cholinesterase inhibition in rats is 20 myp/kg/day based on erxyme inhibition in brain
in males and females and in red blood cells in females; the adult NOAEL is 10
mg/kg/day. ‘

The ChE activity measurements following acute and repeated oral dosing with trichlorfon
 demonsirute that adult femaies are more susceptible than adult males. Compared to
plasma { 52-55¢% inhibition} or bramn (50-57% inhibition) enzyme activity in adu’t

femalex the RBU ChE activity appeared 1o be the Teast sensitive tissue to acute
trichlorton exposure {37% nhibition) but the maost sensitive tissuc following repeated
exposurs (0075 mhibition).

Benchmark dose levels of 19%, and 2072, inhibition of Chl? activity were calculared by the
study investigators using the National Center for Environmental Assessment Benchmark
Dose Software (version 1.3.2). The BMDy, of plasma, RBC, and brain ChE activity were
28.5.18.9. and 27.6 mg/kg. respectively for males and 22.3,29.2, and 23.7 mg/kg,
respectiveiy for lemales following acute exposure. The BMD) of plasma, RBC, and
brain ChE activity were 33.6, 24.3, and 24.1 mg kg/day. respectively for males and 16.6,
9.0, and ~ 2 my/kg/day. respectively for females.

Taken topcther these studies are classificd Acceptable/Nonguideline for the
determiration of plasma. RBC. and brain ChE inhibition following treatment with
trichlorlor in adult rats.

COMPLIANCE: Signed and dated GLP, Quality Assurance. Flagging, and Data
Conhdentiality statements were provided for all studies.
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. MATERIALS AND METHODS:

A, MATERIALS:

1. Test material: J Trichlorfon
Description: ; Whitish powder; C,H,C1LOLP
Lot/Batch #: 1030228 (Bayer CropScience AG)
Purity: 896 %y aa.
Compound Stability: Room temperature, & days
CAS # of TGAL 32-08-6
Structure: O OH .
poe—a oy
,/. __1\“‘(,‘/\C
HC—O L ¢
'l
5

o

Vehicle and/or positive control: Demineralized water was used as a vehicle.

positive control was used.

3. Test animals:

i
|

Spedies.

Stminv:r

. Rat

Wistar (Crl:Gl x Brl Han:We)

Age and wt. at study
Hiitiation:

Adulis: 9410 weeks: males 243-311 g, females 160-195 ¢
(nutliparpns and non-pregnant)

Source:

Charles River Laboratories, Germany

Housing: | Indiviaually in Type HIh Makrolon® cages with low-dust wood shavings

Dict: B h Kliba mouse and rar maintenance diet (Provimi Kliba SA, Kaiseraugst,
o Switzerland)y, ad libirnm

Water: - Tap water, ad libinum

Environmental copditions:

Temperature: Tignzc
| Humidity: approximately 50%
Air changes: at least 10 times/hr

Photoperind: 12 hyy hightidark

|
1

1 Acclimation period:

Poac least 7 days

B.PROCEDURES AND STUDY DESIGN

1. Inlife dates: MRID 46647402: Start: October 19', 2004 End: October 20, 2004
MRID 40647401 Start: November 17, 2004:End: November 18, 2004
MRID 46635401; Start: May 9, 2005 End: May 19, 2005

tJ

Study design: Table

I shows the treatment groups allocated for the study.
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TABLE b Study deziga for cholinesierase inhibition studies

MRID Dose(s) Sex: No. of Treatment and termination
{mg/ky/day) animals/ group
4664707 0,78 M&F G Single orad dose a1 approx. Y and 10 wceh of age 1o females and males,

respectivelv; antmals terminaied |, 2, 4, or R hours post-dosing; control
anirnals terminated 2 hours post-dosing

46047141 0, 10,235 50 M&T: 6 i Single oral dose at approx. 10 weeks of age: animals terminated | hour’

! post-dosing

46035449 oA 0,20,80 4 M&F: 6 Fleven daily orel doses beginning ar approx. |0 weeks of age;
i terminated | hourafter the last dose
1. Mating procedure: No matng was required. Anmmals were delivered as young

adultts,

Animal assignment: Animals were allocated to experiwiental groups (6/5ex./'group)
according to a randomization plan gencrated on a persenal computer {HP Vectra PC).
Randomization was performed taking into consideration body weight on the day prior
1o dosing. 10 the time course study (MRID 46647402), 30 males and 30 females were
allocated to five experimental groups. in the acute study (MRID 46647401), a total
ot 24 males and 24 fomales were al.!ocatr*d to four experimental groups. In the
repeated dose study (MPID 46633401 20 males and 30 femaies were ailoculed to
five evperimental gronps.

Dose selection rationale: The dose tevels used in all studies were selected as
requested dy the sponsor. Trcarmem shonid result in ichibition of ChE activity but
nol mduce overt toxieity.

Dosage administration: The animals were treated with tnchlorfon by oral gavage in
a dose volume of 10 mLkg body weight at dose levels described in Table 1. The
control animals recetved only vehicle (demineralized watery at the same volume. The
body weight of the antmals was determinzd priov to dosing. [n the acute studies
(MRIDs 46647401 and 46647402) males were treated on the tirst day of the in-life
part oi the study and females were dosed on the second day. Gavage was selected
stnee oral exposure is @ possible route of exposure for humans.

Dosave preparation and analysis: The test material was dissolved i demineralized
waler and stored at room temyperature for the duration of use. Stability analyses were
pertormed in 0.1 meg/mL and 20 mg'mL samples prior to the start of these studies.
Analyais of conceniration of the active mgredient in samples was carried out the first
day of dozing for each study. Homogeneity of the dosing solutions was not
measured. The results for zach study are given below,

Results: For all studies, absence of (est article was confirmed 1n the vehicle. Stability
data confirmed stability cver a period of & days at roorn temperature. After 4 days of
storace at room temperature. the conceniratian of the 0.1 and 20 mg/mlL solutions
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was 05 and 97% of the initial measured concentration, respectively. After 8 days of
storage at room emperature, the concentration of the U1 and 20 mg/mL solutions
wis U6 and 94% of the initiai measured concentration, respectively.

MRID 46647402 The mean concentration was 1035% of nominal for the 7.5 mg/mL
soluticn

MRID 46647401: The mean concentrations were 100, 112, and 106% of nominal
for the 1.0, 2.5, and 5.0 mg/mL solutions, respeetivaly.

MRID 46633401 The mean concentrations were 91%, 93%. 94 % and 96%6 of
noninal for the 0.5, 1.0, 2.0, and 4.0 mg/mb dose preparations. respectively.

The analyiical data indicated that the difference between noninal and actual dosage
to the study animals was ecceplable for all siudies.

OBSERVATIONS:

In-lifc observations: Al animals were inspected on the day of dosing for general
tolerance of the test compound; appearance, behavior, and mortality were evaluated
and recorded. Body weight was determined prior to dosing to establish the
appropriate dose volume for each animal. In the repeated dose study, observations
and hody weight were recorded dailv. Food and water consumpiion w/ere not
measured inany study,

Termination schedule and sample coliection: Animals were terminated according
to the schedule shown in Table 1. After the iast blood sampling, animals were

saer ficed by cervical dislocation while under deep carbon dioxide anesthesia. A
gross pathological examination of animals was not performed. Brain weight was
recorded after dissection of brains.

Blood samples were cotlected from anesthetized (ether) animals from the retroorbital
venus plexus before necropsy. The brain was coliected immediately after sacrifice and
stored o -1 R °C or Tower until analysis. In all studies, ChE activity was determined in
RBC. plasma. and brain tissue,

Cholinesterase activity determination: Cholinesterase assays were performed on all
blood and brain samples using a modified Ellman method with 6.6'-dithiodinicotinic
acic as the coupling reagent and measuring the change in absorbance at 340 nm.

DATA ANALYSIS: Statistical analvses of ChE activity data was performed using
SAS routines on the aciual data, not on the percent inhibition values. An adjusted
Welch test was used for statistical evaluation. In order to control the familywise type-
one crror rate within ecch sex < date constetlation, Holm's sequentially rejective
multiple test was applicd. Benchimark dose fevels of 10% and 20% inhibition of ChE
activity were caloulated using the Mational Center for Environmental Assessent
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Benchmuark Dose Software (version 1.3.2), the ChE data and the analytically
confirmed doses. Statistical significance at p=0.05 2nd p<0.01 were designazed by *
and *7_respectively.

In the repeated dose study. analysis of vanance (ANOVA) and. in case of
significance. Dunneit’s west were used to evaluate body weight data.

RESULTS:

MORTALITY AND CLINICAL OBSERVATIONS: Neither mortality nor clinical
signs were observed i any animal 11 the studies.

BODY WEIGHT: Body weight was not recorded in the acute studies. Repeated
exposure up to and mcluding 40 mg’ke bw/day did not have an effect on body weight
or body weight gain i cither sex. Selected body weight data following repeated
dosing are presented in Tuble 2.

TABLE 2. Mean body weight (g = S.[3.) in aduit rats foliowing repeated exposure to trichlorfon

Day of *tudy Drose {mg/ke w/day)
0 5 50 20 40
Males
Doy | 282,06 % 12,60 WG 1057 | 28681 178] 285.5 £ 22,12 282.2 £ 15.46
Dy 5 1201 7% 1750 2RCRE 12,97 2602 22224 294.5 +23.48 2923+ 18.17
D 2972 % 6,08 266.5 4 153 208.5 £ 22.36 302.0 4 24,19 301.8£22.15
Femanles

Lew . 185.7 4 640 1RO =0 56 76T = 408 183.22776 | 185.8 £33]
Ly - 1803 = 6,08 1507 4 5.0s K284 593 187.54 814 |180.245.08
D1l JU8.2 & 508 TR (0774532 19587011 [201.246.43

Data exirocted frem Annex, pp. 3427 MR 40035301
N = Bisex g

C.

D.

BRAIM WEIGHT: Brain weight data were not obtained 1n any study

CHOLINESTERASE ACTIVITY: The plusma, RBC. and brain ChE aclivity data
for treated adult male and female rats are shown in Tables 3.4 and 5 for time-course,

acuie. and repeated dose studies. respectively.

Time-course of inhibition (MRID 46647402): Cholinesterase activity data for
treated adult rats are shown in Table 3 In both males and females, the lowest levels
of Chi actvaty, and thus the highest fevels ol inhibiiion, were seen in plasma, RBC,
and briun ene hour after administration. Al were statistically significant. Females
wer. niore severely affected (63-60%; inlubition) than were males (36-46%
hiltiony. In both sexes, recovery of plusma ChE activity was evident 2 hours after
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admintstration while stutisticallv significanily reduced ChE activity of RBC and brain
tissuc was seen at all tirne points including ¥ hours in males and through 4 (RBC) and
R (brain) hours in {emales. The tanme of peak effect of ChE inhibition after acute
trichlorfon administration was determined 1o be 1 heur post dosing.

FABLE 3 Plasma, RBC, and brain ChE activity in adult rats tieated with 75 mg trichlorfon/kg bw:
Acute exposure with termination 1, 2, 4, and 8 hours post-dosing
Time of samplc ]
collection aftey 2 ; it 2 4 8
treatmeni (hr) 1
Vhajes
Plasma (k170 0.41+0.084 026%40.078 (37 03220054 (22 0.40=0.079 (2) 0.38+0.045 (7)
RBC UL 1.6920.1412 GO2** -0 155 (46 | 1 AER0.207(30) 1.34%20.216(21) | 1.49%+0.159 (12)
Bram (Ligi [ 136440 316 TOEFAL0GOS (A6Y |8 TP =0 605 (200 £ 10.22%50.686 (101 1 9.47%£1.207 (17)
Fomoles
Plasing ikt 1) .50 472 0384~ (1LOX3 {nd}y 11620222 027, LOOEO T4 (37TY §1.5220.454 (4)
RBO (v L Lola G220 (o5 1.08% 40 160 (461 | 1.17%#x0.111 {39) | 1.69+£0.220 (12)
Brzinilim 110820716 ER Bt E T 53 B.65% R0 619 (4 ] TO1%¥£0.914 (29) | 9.89*+0.619 (11)

Data extracted froon Table 81 and Tabls 8 2 pp 25 md 260, and Annex. pp. 32-33 MRID 46647402
N = S-hisexvoroup :
a . . . R . L . .
One fernale was exciuded from the plastra ChE saisteal evaluation hecaure the vadue was equivocal (0.00)
Numbers m parenthesis are percent mhinition refadve w control frora Table 822, p. Y6,
Significantly Jdiforent froms contral: *pe 0,05, %0 - .01

2. Acute exposure (MRID 46647401); Cholinesterase activity deta for rats treated with
a sinple dose of the fest article are shovwn i Table 4. Plasma. RBC. and brain ChE
activ ity was decreased in males and females treated with 50 mg/kg. At 25 mg/kg,
brain cnzyime activity was significant]y decreased 1w females while RBC ChE activity
was stenticantly decreased i males. No sianificant differences in ChE activity

occurted i the 10 mg ke wroup of cither sex corpared @0 controls.

Benclunork dose estimaies for 10% inhibition (BMD)) of plasma, RBC, and brain
ChE activity were 28.5. 18.9. and 27.0 mg/kg, vespectively for males and 22.3, 29.2,
and 73 7 rag/kg, respectively for females. Benchmark dosc estimates for 20%
inhibition (BMDag) of plasma, RBC, and bram ChE activity were 40.3, 33.8, and 39.0
me/ky. respectively for males and 31 50415, and 33.€ mg/kg. respectively for
femulcs  The reviewer did not verify the benchmark caleulations presented in the
study.
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TABLE 4. Plasa. RBC, and byain ChE actvity in adult rats treated with trichlorion:
Acute exposure with termination 1 hour posi-dosing

—

[
Dose (mg/kg bw) 0 10 25 S0
NMades
Plasma (kU (14120058 (0,480,105 (.47 £0.084 0.29%20.056 (29)

RBC (UYL
Bromn (Ulgy

1.72:0.184 i
i 1.0720.288

alE0.228 (6) Paar=0.115(16)

FTTEL050 (R

1 10%*£0.207 (36)
TAS¥*x] 657 (36)

(RS

Femados

Phsma (kU-L)Y CA3E0206 1.57:4:0.254 12520 383 40) 0.605%*x0.139 (55)

RBC U 2460257 RO 7R (1) ] 9610354 (&) 1.36%*+£0.232 (37)
Frain (U g P O750 400 11 6340.643 12 16.32%%-0.§91 (14) 6.00%*£1.103 (50)
Dara exnacied fron Tahle A-1 and Takle 6-2 pp. 24 and 23 and Apnex, np. 31-32. MRID 46647401

N = S-00sevpronp

One male wzs ancluded from the plasmn ChI staustical evatuation because the vatue was not vahid (1.00)
Numbers 1 pareathesis are percent inhibition relative t control from Table -2 p. 25
Significanth Jifferent from control: *p 0,05, **p 2 .01

3. Repeated Exposure (MRID 465635401): Cholinesterase activity data for repeatedly
treated adult rats are shown in Table 5. Significant mhvn dort of plasma ChE activity
was ohserved in famales at the 40 mg/ke/dav dose level. Inhibition of RBC enzyme
activity was observed in males at all dose levels tested, how ever. without a clear dose
TesPOnse ;xnd 1 fl‘maies’ cmly ot the 20 and 40 mgrkg'day dose levels. In brain, ChE
activ ity was significantiy reduced 1 maies a 20, and tr & more pronounced
degree at thu 40 mgkyy u@y dose fevels. In Icmalcs. infitbition of brain ChE activity

1ot the 20 and 40 mg'kg dav dose levels.

he 5.

Wk soe

Benchmark dose estimates for 10% inhibition (BMDy) of plasma, RBC, and brain

Chl: :mi\'m were 33,6, 24.3, and 24.1 mg/kg/day, respectively for males and 16.6,
Q.0 and £.2 me/kg/day, mpwwd\ tou {ernales. BMDay for 204 mhibition of

plasma. RBC, and brain ChE activity were 8.9, 48.0, and 34.8 mg'kg/day.
respoctively for males and 23.5, 16.1. and 15.6 my/kg/day. respectively for females.
The reviewer did not verify the berchmark caleulations presented in the study.

TABLE 5. Plasma, RBC. and brain ChE activity in edelf rats rreated with trichlorfon:
Kepeal exposures v ith termination § hour post-dosing
Dose (mp/kg/day) 0 5 it 20 40
Nlates
Plasima il HUsL 0,330 07 1.39+0.696 0,310,062 {9y |0.3120.051 (9)
RBC (b AaY IRNASSIE RS R L 41#20004¢17; | 1.48%0.104 (12) §1.31*+0.180 (22)
Brew tiog) T1.60%0 34 1104540553 45) 11.2920.238 (3) HL77%20.454 (7) | 8.65%*+1.079 (25)

Females

Plasian (Lt 71 JAED AT ].7 ( P1820.290 (16) | 0.67*+£0.305 (52)
KRB b L 1. 70041 1.57:0.24 ! I 1 29%40.240 (27) 10.60%*+0.127 (66)
By (4 [RICEE VAT HN: F0a2e1 934 {0) 8.A3%%1(0 342 (25) | 4.95%%£0.654 (57)
Data extracred fvon Table 4210 aud Annes pp. 27 and w8501 RAE D G655 40
N == /50 growp
Numbers i prrenthesic are percens inhibitiwn relaive o captrad fram Table 5.2 p. AR

Stgmlicantb ot o

4 fram contied

no QA4S

P

.

W
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ML DISCUSSION and CONCLUSIONS:

A. INVESTIGATOR’S CONCLUSIONS: Conclusions were made separately for each
of the studies submitted. In both sexes and all tissues (plasma, RBC, brain)
evaluated, the time of peak effect for ChE inhibition was 1 hour after treatment.

Acute administration of 25 o S0 mg'ke trichlorfon caused dose dependent inhibition
of plasma. RBC, and Frain ChE activibes in females. In males. 50 mg'kg caused ChE
inhibition in all three compartments white 25 mg/kg caused inhibition 07 RBC
enzyme activity oniy. Nu significant differences in ChE activity occurred in the 10
mg ko croup compared to controls.

Repeated administration: of 20 or 40 mg’kg/day trichlorfon caused dose dependent
inhihition of ChE activity in RBC and brain of temales. Plasma ChE activity was
onlv inhibited at the 40 mg/ke dose level in females. I males, plasma ChE activity
was not affected by treatment, while RBC and brain enzyme inhibition was
significant at all doses tesied (with the exception of brain ChE activity at the 10
me‘ke dose. There was no clear dose relationship and infubition was less than 20%
in males treated with tiichiorton up o and including 20 mgkg/day. Thus, biological
signiticance of these findings is considered guestionable. Due to the more

pronounced inhibition of ChE activity at the 40 mg/ke dose jevel (inhibition in RBC
by 220 and in brain by 23%). toxicological relevance might be assumed for findings
at this dose level.

B. DISCUSSION AN} REVIEWER COMMENTS: A series of studies was
conducted to determine ChE inkibition resulting from acute or repeated oral exposure
of tats 1o trichlorfon.

No clinical signs were observed in animals in any study. Neither survival nor body
weicht was affected by trearment with the test anticle.

Foliowme a single dose of the test article, the greatest inhibition of ChE activity was
ohsarved 1 hour after dosing, thus the time of peak effect was 1 hour. There was
some variability within the time course of ChE inhibition at individual time points,
but the | hour lime point consistently had the highest degree of inhibition in ail three
compartments in both mates and females. Females were affected to a higher degree
(63-06"5 inhibition) comparcd to males (36-36% inhibition). Brain ChE activity was
statistically significantly inhibited until § hours post-dosing, while RBC ChE activity
was inhibited through 4 (females) and & ‘males) hours post-desing. Although not
statistically significant, RBC ChE aciivity wag inhibited 129% in females 8 hours post-
dosing. the swne degree of inhibition of wales al this thne point which did achieve
statistical srgnificance; thus, biological significance is questionable. Plasma Chl
activity was statistically sipnificantly inhibited anly at T hour pest-dosing; however,
biotogical significance might be assumed through 2 (22% 1ahibition. males) or 4
hour= (3 7% inhibition, females) post-dosing. Regardless of biclogical or statistical

Y
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sig mmumc bevond 1 hiour post-dosimy, a clear fime »f peak effect was established at
1 hour tor all three tissue compartiments in both wales lmd females

Fellowing acute exposure, a clear dose-related minbition of enzyvme activity was not
observed inany compartment in either sex. While biologically significant enzyme
inhibition was scen in all compartments in males and females at 50 mg/kg, at 25
myke/day only brain enzyme activity in females was biologically significantly
inhimted.

After cleven daily doses of 40 mg/hp/day of trichlorfon, biologically significant
inhibition of ChE activity was apparent in all three compartiments in female rats and
in KBC and brain in male rats. At 20 mg/kg/day. biologically significant inhibition of
brain ecnzyme activity was observed i males and femajes and of RBC enzyme

activity was observed in fomales. Inmales, RBC ChE activity was statistically
inhibiied at all doses and brain ChE activity was statstically inhibited at S mg/kg/day,
but not al 10 mg/kg/day. These Sndings in males are not considered biologically
significant due to lack of a dose response. the smali magnitude of the effects, and no
statistically significant inhibition in RBC and brain enzyme activity in females treated
with 5 or 0 meskg/day.

The ChE activity measurements folicwing acute and repeated oral dosing with
trichiovton demonsirate that adult females are more susceptible than adult males. The
sex differences in sensitivity were more pronounced following repeated dosing than
after o single dose. Compared to plasma (52-35% sakibition} or brain (50-57%
mhibiion) enzyme activity in adu‘t females, the RBC ChiF activity was the least
sensiive tissue after acute trichlorton exposure (37% mhibition) but the most
sensibe tissue following repeated exposure {66% mhibition). In general, benchmark
dose citmates reflect this nderarchy ot susceptibility.

For acuic exposure:

the aduh LOAEL for brain ChElis 25 n"w/h‘ {{females)
the adult NCAEL for brain ChE{is 10 mg/a

the adult LOAEL for plasma ChEl is ‘3( mg/kp
the adult NOAEL [or nlasmu ChELi= 25 mplig

the adudt LOAEL for red blood cell ChElis 20 mg'lw
the aduit NOATLL for ved blood cell ThETis 25 meke

For acute oral exposure to trichlorfon, the everall adult LOAEL for
cholinesterase inhibition in yats is 25 mg/ky based on enzyme inhibition in brain

in females: the adult NOAEL is 10 my/og

For repeated exposure:

\Y
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the acult LOAEL for brain ChE] 20 mg/kg day
the wlult NOAEL for bram ChE s 16 mgdogrday;

the adult LOAEL for plasma ChEL is 40 mg/kg/day (females)
the aduh NOAEL for plusrna ChE] 15 20 mg/ke/dav:

the adult LOAEL for rad blood cell ChEEl s 20 mg/kg/day (females)
the adult NOAEL for ved blood cell ChED 10 me'kg/day,

For repeated oral exposure to trichlorfon, the overall adult LOAEL for
cholincsterase inhibition In rats is 20 mg/kg/day based on enzvme inhibition in brain
in males and females and in red hlood cells in females; the adult NOAEL is 10
mg/ke/day.

STUDY DEFICIENCIES: No majer deficiencies were identified in the conduct
of any study
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STUDY TYPE: Supplement to Developmental Neurotoxicity Study - Rat; Nonguideline

PC CODE: 15750)] DP BARCODE: DP322591

TEST MATERIAL (PURITY ) Trichiorfon (100% a.1.)

SYNONYMS: Dylox Techinal

CITATION: Klaus, A.M.. Holzum (2005 Cholinesterase inhibition ir maternal and fetal rats
following gestational exposure via the diet with technical grade trichlorfon.
Baver HealthCare AG. Wuppertal Germany. Unpublished Report No. AT02232
AMRID 46633501

SPONSOR: Baver CropScience Al Germany

EXECUTIVE SUMMARY:

In a comparatiive cholinesterase (ChE ) inhibition study (MRID 46635501} that was supplemental
to a devclopmuudl neurotoxicity \tudv (MRID 36205301}, trichlorfor (100% a.i.) was
administerad 1o 123 inseminated female rats group in the diet i wnwntxdt)on, oi 150, 500, and
V750 ppm 104 37.2.134 megdkg/day, respectively) from gestation day 0 1o 20. On Day 20 of
gestation pups were retrievad by cesarean sceiion and all animals were bak,flilbed for blood and
tissue collection. No adverse clinical signs of toxicity were abserved. Inhibition of ChE activity
was apparent 117 all compartments of fermale rats in the mid- and high dose treatment groups.
Significant mhibition of brain ChE activity was 20 and 58%, respectively, erythrocyte ChE
activity was 31 and 54%. and plasma was 22 and 61%. In the corresponding fetuses (pooled by
litter) significant inhibition of brain ChE activity (10 to 36%) was observed at all dose levels,
while inhibition of erythrocvte ChE activity (49%) was observed at 1750 ppm only. Fetal plasma
ChE inhibitoa was significant at the 300 ppm fevel {23%) and at 1750 ppm (38%).

For maternal exposure:

The maternal LOAEL for brain ChE activity mhibinon is 500 ppm (37.2 mg/kg/day)
The maternal NOAEL for brain ChE activity inhibitton 1s 150 ppm( 0.4 mg/kg/day)
The maternal LOAEL for plasma ChE activity inhibition is 500 ppm (37.2 mg/kg/day)
The maternal NOAEL for plasma ChE activity inhibition is 150 ppm (10.4 mg/kg/day)

W\
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The maternal LOAEL for ervthrocvie Chir activity inhibition is 300 ppm (37.2 mg/kg/day)
The maternal NOAEL for ervthroeyte Chi activity inbibition is 156 ppm (10.4 mg/kg/day)

The overall maternal LOAEL for dietary exposure of rats 1o trichlorfon on gestation days 0
to 20 for chohinesterase activity inhibition is S00 ppm (37.2 mgrkg/day) based on enzyme
inhibirion i brain, plasma and, ervibrocvies. The materna} NOAEL is 150 ppm (10.4
mg/kp)

For fetal cxposure:

The fetal LOAEL for brain ChE activity inhibition is 150 ppm (10.4 mg/kg/day)
The fetal NOALL for brain ChE activiry inhibizjon was not identified

The fetal LOAEL for plasma ChE activity inhibition is 300 pom (37.2 mg/kg/day)
The fetal NOAEL for plasma ChE activity inhibition 1s 130 ppur (10.4 mg/kg/day)
The fetul LOAEL for erythrocyte ChiE activity inhibition is /5 } ppm {134 mg/kg/day)
The fetal NOAEL for ervthrocyte ChE activity inhibition 15 500 pom (37.2 mg/kg/day)

The overal] fetal LOALRL for dietary exposure of rats io trichlorfon for cholinesierase activity
inhibition in rats on gestation days 010 20 1s 150 ppns (10.4 mg/kg/day) based on enzyme
activity minbion i brain. The fetal NOAYL was not ideniified.

Benchmark dose (BMD) response es{"’*"' ates for ChE activity were calculated for each
comparinicnt in botl: dams and htte um‘g the non-positive quadratic polynom;al mode] of
the BM DS software provided by tm USEPA (Version 1.3.2). The OP curnulative model
designed for ChE inhibition 15 the plefmco model! for this type oi analysis. The BMD,gand
BMD:2, values for ChE activity inhibition were compar abl for the fetuses and the dams in all
three compartments. with the fetuses showing shightiv lower senaitivity.

This study 1w classified Acceptable/Nonguidehne and supplements the guideline requirement
tor a developmental neuraroxicity study in rats [OPPTS 870.6300, §83-6); OLECD 426
(drafi).

COMPLIANCE: Signed and cated GLP, Ouulity Assurance, andg Data Confidentiality
statements were provided.
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I. MATERIALS AND !\'!'E'I"IFH(}DS'

A. MATERIALS:

S g S
L 1. Test ma(crml !_Imhlmh}p "Lh]ll«.dh S o

; " Description: \th‘h P(‘\'\ d

._ ] i | 0\’B:lith #f 5 § ~

t_ Purit): - o _;H}u :Um

3. Testanimals (P): | '_”7 ]

»T Species: o
l | Strain: | \PP bred Wi

star ¢ r! ')il xl#.ulj!;lr'm.;\"\"l—

- Ageat slud_\ nunajmn | 314 whs
Wi at srudy iniviaion:

: | Source:

- B
]} __| Bowsing:
,,_v.l Diet: - 3 2
| Watcr

Environmental f Tcmptralur(.

L conditions | Flumidic
| i Adr changes:
[ 1 Photoperiod: P12
N \cchm Hion pu i ’ sl 7 o o .

B. PROCEDURES AND STUDY DESIGK

1. Inldife dates : Start: Apnl 19,2005, End: May [¥. 2005

2 Study scheduje: The maternal animals were mated and assigned sequentially to study groups
as inserinatiod was verificd. The test substance was administered to the maternal animals in
the diet from gestation Dav (GD) O throvgh 20 (Table 1), On Day 20 of gestation pups were
retneved by cesarean sectior and all ammals were sacrificed for blood and tissue collection.
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TABLE 1: Study design
=
T Nominal/actual conc. in die -
I'est group Nominalactuai (_ﬂm 1o aiet Actusl dose (me/kg bw/day) No. Females
) (ppm) ,
g
|
Control 00 l 0 12
Low 150/ 2 J 104 13
Mid 500i45] 2 13
High 17501643 134.0 i3

Data from p. % and 21, MRID 4663350
* Based on actia el concentrations

3. Mating procedure: Onc or two females were placed into a cage with one male of the same
strain. Fach female was examined daily during the mating period 1o identify sperm cells in a
vaginal smear or the presence of a conulatery plug. The day that sperm or a plug was found
was desiymated GD (.

4. Animal assisament: Mated Temales were assigned sequentially to dose groups as
mseminaiion was verified as indicated in Table 1. On day 20 of gestation pups were retrieved
by cesaresn section and all antmals were ¢acrificed for bloed and tissue collections.

5. Dose selection ratienale: Dose levels were chosen to be identical with a previous
developmental neurotoxicity study (MRTD 46205301).

6. Dosage administration: The test material was administered in the diet from GDO through
GD20.

7. Dosage preparation and analyvsis: Diet was preparad every 3-5 davs by mixang appropriate
amounts of test substance with the rodent feed und was stored at room temperature.
Concentrations were measured twice for each treatment level (one day prior to the beginning
ot the studv and S davs prioy (o the end of the study) Fresh feed was supplied to the animals
daily. Scparaic invesligations on stability and content of the active ingredient in feed at
nominal concentrations of O, 150, 500, and 1750 ppm were conducted prior to the study.

Results
Concentration analysis: The variance of actual to nominal was 76% and 95% for the low
v

concentration. 5%, and 9524 for the middle concentration, and 94% anc 94% for the high
concentratinn

Homogenciiy analysis: The analvses was 9636.21% of pominal {RSD: number of samples from
each of the four dict preparations not specified’ for the low concentration, 103 F 3.45% for the

middle concontration. and 99 3 #.07% for the ngh concentration.

Stability analysis: Stability of the diet at ronm temperature was satisfactory over the 4-day time
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frame for cach preparation. The sample was 99% of nonunal at the stan. 87% after 4 days, and
75% after % dave for the low concentration; 103% of nominal at the start, 90% after 4 days, and
829 after X davs for the middle concentration; and ¢9% of nominal ai the start, 92¢ after 4 days,
and R3% aller X days for the low concentration

The analyt:cal dawa indicated that the variance betveen nominal and actual dosage to the animals
was acceptable wicept for the lTow dose preparation represented by the second concentration
analysis. This preparation was administered to three animals for one day and to one animal for 5
days. This 18 not believed to be significant to the overall outcome of the study.

C. OBSERMN ATIONS:

1. In-life observations: Daily cage-side observations were conducted for maternal animals.
Signs of toxicity were recorded as they were observed. Body weight was determined daily
trom GD () 1o 20.

2. Postmortem observations: Biood was collected from the retoorbital sinus of each ether-
anesthetizod cam on GD 20 for detenmunazion of ervthrocyte and plesma ChE activity
activitv. Maternal animals were sacrificed by carbon dioxide asphyxia, the {etuses retrieved
by cesarcan section. and sactiticed by decapitation. Fetal blooé was collected (method not
specified) and’ poaled Litterwise for determination of erythrocyte and plasma ChE activity.
Materral ane fetal whole brain were taken vut. weighed (individually for dams and pooled by
litter for fetuses), and frozen untit brain Chl activity was measured. No gross examination of
dams o1 fotuses was performed.

3. Food Consumption: Food consumption was measured or GD 0-4,4-7.7-11, 1i-14, 14-17
and 1720

4. Chelincsterase determination: Cholinesierase assays were performed on all blood and brain
samples using a modified Tliman method {0 6-dithicdinicotinic acid as the coupling reagent)
and measuring the change in absorbance at 340 mimn. :

=

D. DATA ANALYSIS:

1. Statistical analvses: Body weight and fbod consumption data were evaluated by analysis of
variance (o establish the significance of variability among the groups. Significance was tested
at the 5%, and 1% Jevels {p < 0.05 and p = 0.01). If significant, Dunnett’s test of significance
was petformed for confirmation. Statisticel evaluations of Chi activity were performed using
SAS routines with an adjusted Welch test. Holm’'s sequentially rejective multiple test
procedures were ased to control the familywise Type 1 error rate.

2. Benchmark dose caleulations: Benchmark dose (B3MD) response estimates for ChE actrvity
were calvulated for each compartment in both dams and litters using the non-positive
quadratic polvnomial model of the BMDS software provided by the USEPA {Version 1.3.2).
The OP cumulatve model designed for ChE inhibition is the preferred maodel for this type of
analysis

[, RESUL TS Qr’b
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A. MORTALITY AN} 'C]Jl{\”{,\f!l]» ORSERVATIONS:

No mortality nor any clinical signs of toxicity were observed in this study.

B. BODY WEIGHT AND FOOD CONSUMPEION:

Body weighl and food consumption data arc summarized in Table 2. No substance-related
effects on body weight were seen in any of the treatment groups. Neither were there any

cffects on 1ood consumption vbserved 1 the study,

TABLFE 2. Mean (FSD) maternai body weight and food consumption #

Diet concentration (ppm)

Observations/study week

{ontroi (N=11}

150 (N=12)

500 (N=12)

1750 (N=10)

Clesation
Mean body wenrit (o) REE T Y MWF 32 223 194 219% 139
Gestation iy 1
Mean body et £ 3TEGN 2K F 233 321 %3002 319% 189
Gestation Jay U
Mean weight pam (i 103 994 935 100
Gestation day ~ U-10 v
Mean food consumption fgrunimal day) EERY A 208 20.2
Gestation iy~ U-20 7
& Data obtain -« from pages 38-42 MRID 46635303
P Caleulated by Bevienors N Number of anisals in each groep
C. TEST SUBSTANCE INTARE:
The time-weghted average daily Trichlorfon intake is summarized in Table .

D. CHOLINESTERASE ACTIVITY:

Inhibition of ChE activity was apparent in all compartments of female rats i the mid- and
high le- ¢l reatment groups (Table 3). Inhibition ranged from 20 to 31% at 500 ppm and
from S-bto 1% at 1750 ppm (p=0.01). In the corresponding fetuses (pooled by litter),
statistically significant (p<0.05% ishibition of plasma and brain ChE activity (12 and 10%,

respectchyvy was evident at 130 ppm and in brain at 500 ppin (14%

v

», but the plasma

inhibiticn at 150 ppm was not biologically significanl. Significant fetal plasma ChE

inhibition ot 23%, was observed at the 500 ppm exnosare level (p20.01), while inhibition in
I : y]

all three compartments ranging from 36 te 49% was observed at 1750 ppo.
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TABLE 3. Blood and beain ChE activity in dams and fetuses:
maternzl treatment on GIrs 4-20

Cholinesterase

Dict concentration (ppm)

500

1750

GD 20 Dams
Plasma (kL)
Ervihrovvie (kw'l)
Brawm illig}

2 0670.30
215040
LOONFL65

150775 48 (10)
10.550.04 (4)

1.A0T0.15%*%(22)
146T0.224%(3 1)
$.E1FO.O2%4(20)

0.8170.16%*(61)
(.9770.44%%(54)
4.5550.35%%(58)

Litrers
Plasnia (ki1
Enthvocvie teu’l) |

Brawmn (Usg} ;

0.2630.04
(.9870.08
1.854+0.23

02510027 12)
09550 15 (4
| o060 1 7410)

G.20F0.62%%(23)
0.6250.12

SOS0IS* (1

C.1670.03*%(38)
0.5070.15%*(49)
1.1850.16**(36)

Data from p

SO & MRID 4663550

Numbers i parentiiesis are percent inhibition refative to contred

Significantly wiflurent frem comtrol. *ps .03 ¥

E.

BMD CALCULATIONS:

<

Results of the BMD calicuiations are shown in Taeble 4. Benchmark dose 20% inhibition
(BMD24; cajculations for the dams were 432, 49.7, and 45,5 my/kg bw/day for plasma,

erythrocvies. and brair, respectively and the corresponding value
81.5, and 79.2. The BMD10 estimates (or the litters in cack compartment are also higher than

the corresponding estimates for the danis in all thiree compartments. Therefore. the sensitivity

s for the fetuses were 73.8,

of fetuses and dams to Chlt activity inhibition was comparable. although the fetuses showed

slightly Tower sensitvity.

TABLE 4. Benchmark dose {(BMD} response esrimates for ChE activity

¢ hoiinesterase

Benchmark dose (mg/kg bw/day)

BMDTO BMD20

GD 20 Hians

Plasma T 432
RB( 218 4407
Brain 228 45.5
Litters

Plasma G 738
RBC 440 81.5
Brair HOWS 79.2

Data from o 34 MRID 46635501,

ITL. DISCUSSION AND CONCEUSIONS:

A. INVESTIGATORS CONCLUSIONS:
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The benchiark dose 20% inhiniton {BMD20) caleulations Tor the dams were 433, 49.7, and
45.5 mye'kg bw/day for plasma. crythrocaies, and brain, respectively and the corresponding
values tor the fetuses were 738, R1.5 and 79.2. Thercfore, the sensitivity of fetuses and
dams tovward ChE inhibition was comparabie, or fetal sensitvity may even be slightly lower.

B. REVIEWEE COMMENTS;

The studv results support the investigators™ conclusions. No adverse clinical signs of toxicity
were observed in any rat. Irhibition of ChE activity was apparent in all compartments of
female rals in the mid- and high-level treatment groups. In the corresponding fetuses (pooled
by litter) significant inhibition of bram ChE activity was observed at all dose levels, while
inhibition of erythroeyte CHE activity wis observed at 1750 ppm only. Fetal plasma ChE
inhibition was significant at the 500 and 1750 ppm levels.

For maternal exposure:

)

The maternal LOAEL for plasma, erythrocyies and brair ChE activity wnhibition is 500 ppm
(37.2 mu kegiday)

The matermna: NOAEL {or plasma, ervihrocytes and brain ChE activity inhibition is 150 ppm
(10.4 mg kg/day)

The overall maternal LOAEL for dictary exposure of rats to trichjorfon or: gestation days 0
to 20 for cholinesterase activity inhibition 1s 500 ppm (37.2 mg/kg/Cay) based on enzyme
inhibition in brain, plasma and. ervthrocytes. The maternal NOAEL 18 150 ppm (10.4
mgkeidavy :

For fetal exposure:

The fetal | OAEL for brain ChE activity inhibition is 150 ppm (10.4 mg/kg/day)
The fetal NOAEL for bram ChE activity inhibition was not identified

The fetal i OAFL for plasma ChE activity inhibition is 300 ppm (27.2 mg/fkp/day)
The fetal NOAEL for plasma ChT activity inhibiton is 150 ppm (10.4 mg/kg/day)

The fetal £ OAFL for ervthroevte Chl sctivity inhibition is 1750 ppin (134 mg/kg/day)

The fetul NOAEL for ervthroeyte ChE activity iihibition is 500 ppm (37.2 mg/kg/day)

The overa) fotad LOAEL for dictary expeswe of rats to tachiorfon for cholinesterase activity
inhibition in rats on gestation days 0 to 20 is 150 ppm (104 mg/kg/day) based on enzyme

activity inhibition in brain. The fetal NOAEL was not identified.

This study 1« classified Acceptable/Noaguidelme and supplements the guideline requirement
for a dey elopmental neurotoxiaty study i rats {OPPTS R70.6300. §83-6); OBCD 426 draft.

C. STUDY DEFICIENCIES: None

N
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DATA EVALUATION RECORD

STUDY TYPE: Nor-guideling special study. Effects on Cholinesterase in Preweaning Rats
(Compantor Study to Developmental Neurotoxicity Study 870.6300)

PC CODE: 057901 : DE BARCODE: DP322591
SUBMISHION NQ.: none

TEST MATERIAL (PURTITY): Trichlorfon (106% ad.)

SYNONYMS: Dumethyl 2.2 2-trichloro-T-hyaroxyethviphospnonate; Dylox Technical

CITATIOMN: Langewische. FOW. {2005) Study to detenmine the time of peak cholinesterase
ihibition in preweaning Wistar rats treated by gavage with an acute dose of
technical grade mJnar‘u.n. Baver HealthCare AG, PH-R&D-PD Toxicology
International, 42006 Wupperlal. Germany. Report No. AT02017, Study No.
T4073632. Apai 15,2005 MRID 46647404, Unpublished. 4§ pages.

Langewische, FW. (2005) Study to determine cholinzsterase inhibition in
pustnatal day 11 Wistar rats traated by gavape with an acute dose of technical
vrade trichlorfon. Bayer HeuithCare AG. PH-R&D-FD Toxicology International,
42096 Wuppertal, Germany. Feport Na. AT020064, Studv No. T8073936. May
A0, 2005, MRID 46647403 Unpublished. 80 pages.

te

Riaus A =M. (2005 Study to determine cholinesterase inhibition 1n postnatal day
11T Wistar rats treated by gavage tor cleven days with technical grade trichlorfon.
Bever HealthCare AG, PH-R&D Toxic (»102», 42096 Wunpertal, Germany.
Repart No. ATU2252 \mdy Na TSGT3337. August 5, 2005, MRID 46635601 .
Unpublished. 73 pages

SPONSOR: Buyer CropScience AG. 40789 Manhieim, Germany

EXECUTIVE SUMMARY: In a scries of special non-guideline comparative cholinesterase
activity inhibition siudies, trichlorfon {Dvlox technical; 100% a.i. tot #1030228) was
administercd by eral gavage 1o groups of preweaning Wistar ra's. For time-course evaluation
(MRID 4066474043 9-10 annnals/sen/gro up were given a single oral dose of G or 30 mg/kg on
post-natal day (I'ND) 11 and sacrificed 1. 2.4, 8. or 24 hours later. In an acute study (MRID
46647403) wroups of 10 vats/sex were given 5 single orat dese of 0, 5. 10, or 50 mg/kg on PND
11 and sacrificed 2 hours post-dosing. at the time of peak etfeci. finally, repeated administration
was studicd { MRID 46633601) by giving eleven daily doses of 0, 5. 10, or 20 mg/kg/day to

4
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groups of 10 ratzs-sex on PNDs 11-21; animals were saertficed § hour affer the last dose. Plasma,
red blood ceil (RBCY and brain cholinesterase (ChE)Y activiiy was measured in all ammals 1n
cach studv

No adverse climcal signs of toxicity or reatment-related deaths were observed in any animal in
any study.

During time-vourse investigations following & single oral dose of 36 my'kg on PND 11,
maximum ©hi. inhibiton occurred at 1-2 howrs post-dosing. I male pups, the highest levels of
inhibition of plasma and RBC cholinesterase activivy were §2 and 75%. respectively. observed at
1 hour after dn sing, and the greatest inhibition of brain cholinesterase activity was 58%,
observed w2 hours afier dosing. In female pups. the highest level of cholinesterase activity
inhibition was opserved at 2 hours {or all compartments with inhibition {or plasma, RBC, and
brain. at 81, 65, and 66%, respectively, Dverall, the greatest level of inhibition was observed in
plasma cholinesicrase activity in bcth males and females. After 24 hours, there was still
significant inhibition of plasma (38%) and RBC (23%) enzyue activily in males. while brain
cnzyme activily recovered to control levels. Tn fernales after 24 hours, there was significant
inhibition of plasma ChE (34%), while RBC and brain enzvine activity recovered to control
levels. The time of peak effect of cholinesteraze inhibitior: after acute trichlorfor admlmxtratlon
was determunad e be 2 hours post dosing.

After an acute dose of richlorton. there was significant inhibition of plasma (68-75%), RBC (24-
37%). and bram (39-43%) ChE activity in males and females at the high dose (30 mp/kg). After
an acute dose of 10 mg/kg, there was significent inhibition in male and lemale plasma (26-29%
and brain (9-13") ChE activity, but no sigmficant effects en RBC enzyme activity. After an
acute dose of = mz/kg. plasma ChE activity was inhibited by 12% in both males and females.

Following repeated dosing with 20 mg/kg/day, plasma ChE activity was significantly inhibited in
both males 1249 and females (39%). RBC enzyime activity. was mhibited in high-dose females
by 34% although slatistical significance was not attained. Bramn ChE activity was Siunifcantly
inhibited 1 maics at the high dese (17%), and 1t fernaies at all doses (6, 11, and 26% at 5, 10,
and 20 mg ke dav, respectively).

For acuie expesure of preweaniug rats 1o trichtorfon:

the prevwcaninz LOAEL for bramn Chinl s 10 mglkg
the prew comimz NOAEL for bramn ChEDs 5 mg'ke:

the preweaning LOAEL for plasma ChEY 15 10 mg/kg
the prewenning NOAEL for plasma ChET e & mg/ken

the prevecaning LOATL for red blood cell ChEl w30 mo‘kg
the prew caning NOAEL tor red blood cell ChEL s 10 ma/kg:

For acute nral cuposure to trichiorfon, the overall LOAEL for chelinesterase activity
inhibition in PN {1 rats is 10 mg/kg based on epzyme inhibition in plasma and brain in
males and females: the preweaning MOAEL is & mg/ke.
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For repeated cxposure of preweaning vaic 10 trizhlorton:

the preweaning LOAEL for brain ChET 2 mp/kv/day (females)
the prewcaning NOAEL for brain ChET s not wdentiDed:

the preweaning LOAEL for plasma ChElis 20 mg/ke day
the preweaning NOAEL for plasma ChEl s 10 mg/kg/day:

the preweaning LOAEL for red blood cell ChEl is 20 me/ky/dev (females)
the prowean ng NOAEL for rad blood cell Chtbis 10 mp'kg /d.:

For repeated oral exposure to trichdorfon, the overall LOAEL for cholinesterase activity
inhibition in PND 11 rats is 5 mg/kg/day based on enzyme inhibition in brain in females;
the preweaning NOAEL is not identified.

The ChE activity measurements following acute oral dosing with trichlorfon did not demonstrate
a difference i susceptibility between preweaning male and female rat pups. By 24 hours post-
dosing females showed a greater recovery o KBC activity, but no differences between the sexes
were seen in the other compartments. Following repeated dosir g, however, females appeared
slightly more susceptible than mates  Compared to plasma or brain enzyme activity in males and
females. the RBC ChE activity was the least sensitive compartment after acute and repeated
trichlorfon exposurc.

Benchmark dosc evels of 10% and 20% inhibition of ChE ac*ivitv were calculatad by the study
investigators using the National Center for Environmental Assessment Benchmark Dose
Software (v ersion 1.3.2). The BMDy, of nlasma, RBC, and hrum ChE activity were 4.00, 8.82,
and 10.72 mg- ke respectively for males and 442, 16.25, and 7.75 mg/ke. respectively for
females foliow u'C acute eXposure to trichlorfon. The BMD ., of plasma. RBC, and brain ChE
activity were 12.3.20.6. and 1 2.4 mg/kp day. respectivelv for males and 9.2, 8.4, and 9.1
mg/kg/day . respectively tor females tollowing repeated expesure to tnichlorfon. The reviewer did
not verity these benchmark caiculations.

Taken together ;f('\‘t‘ ﬂudies are classified Acceptable/Nenguideline for the determination of
plasma, RBC und brain ChE activitv inkabrtion following treatmeni with trichlorfon in PND 11
rats. -

COMPLIANCE: Signed and dated GLP. Qushty Assurance. Flaggmg, and Data Confidentiality
statements wore provided lor all studies.
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L. MATERIALS AND METHODS:

A. MATERIALS:

1. Test material: Trichiorfon
Description:

_whitish powder; (;_,]4.:’;7!7»,,]’

| 1030228 {Bayer CropScicnce AG)
100% a.i. o
Compound Stability: room tlemperature. & dﬂ.:\_f"

CAS # of TGATL: 52-68-(
Structure: )

Y N SR

2. Yehicle and/or positive control: Demineralized water was used as a vehicle. No positive
contro} was usad.

3. Test apimals: f
Species: R
Strain: | SPF-hred Wistar (Cri:GL x Brl Han' Wl
Age and wi. ut study Pestnatal day 1.2 body weight 1‘.0*}6]:011@(]
iniﬁalﬂln;f»l_:”m ! L
Source: I Charjes River Wiga (Deutschland) GmbH. 97633 Su zfeld, Germany
Housing: - _’ Dyams with litrer in T}p;} Th Makrolonf cages
Diet: ) Kliba mcuse and ras mamtenance diet (Provimi Kliba SA. Kaiseraugst, Switzerland),

Water:

ad {ibitim

Tap weter. ad Kbitun:

Environmental Tempersture: Tapsa2°C
conditions: ¢ Humidity: approxirately 509,

| Alr changes: al least 1) times/ng

! Photoperiod: 12 hrs dight/12 hre dark
Acclimation period: ?‘ Adult females ar least 7 days prior Lo mating

B. PROCEDURES AND STUDY DESIGN

1. Inlife dates: MRID 45647404: Start: Decambar 14, 2004; End: December 17, 2004
MRID 46647103 Start: Januery 12, 2004; End: January 12, 2004
MRID 46635601 Start: June 19, 2005: BEnd: June 29, 2005

2. Studyv design: Tuble T shows the treatment groups allocated for the study.
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TABLE 1. Study design for cholinesterase activity inhibition studies

MRID Dase(s) Sex; Neo. of Treanmen! and termination
(g kgiday) animals/ group
[ N Single oral dose on PND [1; animals terminated 1, 2, 4, 8, or 24
- RPN . . - .
460647404 [ 0. 30 Foo1h hours post-dosing: contrel animals terminated 2 hours post-dosing
1 A S RV
|

Singhe aral dose on PN i 1L animals terminated 2 hours post-

46647403 008 10030 MEF
dosmy
deven daily oral doses beginning on PN :termi
46635601 GoTo1000 M&E 10 Eleven daily oral doses beginning on PND 11: terminated | hour

afier the test dose on PND 22

Mating procedure: Anima's were mated by placing two fernales in a cage with one male
overnight. On the morning after mating. if vaginal smears indicated a vaginal plug or sperm,
the day was considered day 0 of gestatjon.

Animal assignment: Using a within-litler treatment design. pups were consecutively
allocated to the dose groups deseribed i fuble 1L In the peak effect study (MRID
466474047, 60 males and 56 females were allozated to six experimental groups. [n the acute
study (MR 466474 .~) a otal of 40 maies and 4¢ females were allocated to four
expernnental groups. In the repeated dose study (MRID $6635601), 40 males and 40
females wore allocated to fou expenimental groups.

Dose sclection rationale: The dese levels used 1n ail studies were selected as requested by
the sporsor Treatment should result in inhibition of ThE activity but not induce overt
toxicity

Dosagce adounistration: The animals were treated with trichlorfon by oral gavage in a dose
volume of 16 ml/kg body weipght at dose levels deseribed in Table 1. The control animals
recerved only vehicle {demincralized waier) at the samiz volume. The body weight of the
animals was determined prier to dosing. Gavage was selected since oral exposure is a
possiblz route of exposure for humane.

Dosage preparatiop and znalysis: The test material was dissolved in demineralized water
and stored at room temperature for the duration of use. Stability analyses were performed in
0.1 mg/ml aud 20 mg/mil. sampies prior o the start of these studies. Analysis of
concentiation of the active ingredient in samples was c,n“ned out a few days before first day
ot dosimg for each study. For the repeated dose study, the frequency of preparation was not
stated: however. it was noted that the dosing mlu(mm were stored for a maximum of & days.
Homogenaity of the dosing sclutions was fot mezsured. The results for each study are given
bclow,

Results: For all studies, absence of test article was confinmed in the vehicle, Stability data
confirmed stability over a neriod of 8 days at room temperature. After 4 days of storage at
room temperecire O and 28 me/ml solutions were 95 and 97% of the iniiizl measured /L)’}/
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concentration respectively. After 8 days of storage at room temperature, 0.1 and 20 mg/mL
solutions were 96 and 94% of the initial measured concentration, respectively.,

MRID 466474064: The mean concentration was 104% of nominal for the § mg/mL solution
and 97" of nominal for the 20 mg/1. solution.

MRID 40047403: The mean concentrations were 99, 99 and 101% of nominal for the 0.3,
1.0, and 2.0 mg/ml solutions. respectively,

MRID 46635601 The mean concentrations were 97, 101, and 99% of nominal for the 0.5,
1.0, and 2.0 mg'mL dose preparations. respeciively.

The aralvtical data indicated that the difference between nominal and actual dosage to the
study amimals was acceptable for all studies.

OBSERVATI(NS:

In-life observations: Dams were observed once daily for clinical signs, mortality and
moribundity. Body weight gain, and {eed and water consurnption were not determined. The
numbers of live and stiltborn pups were recorded for eachs litter. Pups were observed once
daily for chrical signs from birth until sacrifice. 1fa clinical sign was observed, the pup was
removed from the cage for more detetied chaervation. On PND 4 litiers were culled using a
computer-gencrated randomizatior: plan, to vield 4 males and 4 females. Litters with less
than 8 pups were excluded. 11 there were less than 4 males or fernales, litters were adjusted
to yicld 3 of ¢ne sex and 5 of the other. Pup body weight was recorded after birth, on PND 4,
and on cuch dosing day for determinauon of dose volume,

Termination schedule and sample collection: Pup blood sampies were taken for
cholinesterase determination at the tmepoints specified in Table 1. Following decapitation,
blood was coliected in K-ELXTA wbes for analysis of ervthroevie and plasma cholinesterase
levels. tmmediately following blood coliection, the whole brain was removed, weighed, and
stored at 18 Chuntil analysis. Atier the fast pup was sacrificed, dams were sacrificed by
cervicul dislocation while under deep carbor dioxide anesthesia. Gross pathological
examination of daims and pups was not performed.

Cholingsterase activity determination: Chelinesterase assays were performed on all blood
and brain sumples using a modified Fllman method with 6.6'-dithiodinicotinic acid as the
coupling reagent and measuring the change in absorbance at 340 nm.

DATA ANALYSIS: Statistical analyses of ChE activity date was performed using SAS
routines on the actual data. not on the percent inhibition valuzs. An adjusted Welch test was
used for statistical evaluation. In order 1o concral the familywise type-one error rate within
each sex + date constellation. Helm's sequentially rejecrive multipic test was apphied.
Benchmark dese Tevels of 10% and 20% iniibition of ChE aclivity were caleulated using the
National Center for Environmental Assessment Benchmark Dose Software (version 1.3.2),
the Chl: data and the analytically confirmed doses. Statistical significance at p<0.05 and
p<0.01 wore designated by * ond ** vespeciively.
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H. RESULTS:

A. Mortality and clinical gbservations: In the acute dose studies, no clinical signs or mortality
were observed in the dams or the pups. In the repeated dose study, two female pups in the

control group were found dead. One was found cannibalized on postnatal dav 14 and another
was found dead on postnatal day 16.

B. Body weight: Body weight data were not reported.
C. Brain weight: Brain weight data were not reported.
D. Cholinesterase activity: The plasims. RBC. and brain ChE activity data for treated

prewcaning male and female rats are shown in Tables 2.4 and § for time-course, acute, and
repeated dose studies, respectively. ‘

1. Time-course of inhibition (VRID 46647404): ChE activity data for rat pups treated on
PND 11 are shown in Table 2. In male pup«. the highest levels of inhibition of plasma and
RBC cnzyme activity were 82 and 75%. vespectively. observed at 1 hour after dosing, and the
greatest infubition of brain ChE activity was 58%. observed at 2 hours after dosing. In
temale pups. the highest level of cholinesterase activity inhibition was observed at 2 hours
tor all compariments with inhibition for piasma. RBC and brain enzvime activity, at 81, 65,
and 00, respectively. Overall, the grealest level of inhibition was ohserved in plasma
cholinesterase activity i hoil males and females. At 24 hours, there was still significant
inhibition of plasma and RBC enzymie activity in maies, while brain ChE activity recovered
to control fevels. Inferaales atter 24 hours, there was signiticant inhibition oi plasma ChE
activity. while eryvthrocvte and brain enzyme activity recovered to contro} levels. The time of
peak eftect of cholinesterase inhibition after acute trichlorfon administration was determined
to be 2 hours post dosing.

TABLE 2. Plasma, RBC. and brain ChE activiry in PND 11 rats treated with ¢richlorfon:
Acwle evposuTe wirh termination 1, 2,408 and 24 hour: posi-dosing

Dose U mg'kg A mgrkg S mg'kg 6 mg'kg 50 mg/kg 50 mg/kg

Time after

treatment () 2 | z 4 8 24
Males

Plasma (ki) [ ERIRIVA 01345 004 (82, PG 70 ] 026%%=0.080 {63 10.33%¥0.087 (34) | 0.44+%20.040 (38)

RBC (k11 BREREVRTY (L AG R S5 (TS, TRREAFNTN| i} CREST0A3E(00) [0.96¥ 20 218 (35 | 1L.63**20.397 (23)

Bram (b0 SREES Bt DA R0 AN (RS DAV GDTEAIR A6 0.59]) vAsy | 45 FRG.AST (A 5.74+0.239

i

Foemales

Plasina (ki1L,
RBC (kU
Brain (1i'y;

008D ARG (4 (TG Q3™ =031 (813 )0 24%%=00RT 10y NA42**=(1039 ¢20) | 0.46*£0.082 (34)
| 4610213 ) Gy 340, e GEA7* (0290 (36, Q09** 10149 (37) 1.63+0.276
[IRARIRY| ERIE AN 301 =857 05 4 A41*FR G052 (29) 3.9520.211

8o S 360 (GG

Data extracted from Anex pp 33236, WRHY 46647402
N = [Osex/oroan
Numbers jn parentheais are percent inhibitiog relative w control Fam Table 6-2, p, 28,
Significantly diffoven Gy controt: “fp o 00071,

4
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Acute exposure (MRID 46647403} Cholinesierase activity data for rats treated with a
single dose of the test article ere shown in Table 3. After an acuie dose of trichlorfon, there
was signiticant mhibition of plasma. RBC and brain ChE activity in males and females at the
high dose (306 mg/kg). After an acate dose of 10 mg/ky, there was significant inhibition in
male and female plasma and brain cliolinesterase activity, but no significant effects on RBC
cholinesterase activity. After an acute dose of S mg/ke, there was significant inhibition
(12%) 1 plasma cholinesterass activity in both males and females,

Benchmarl dose estimates 1 i 108 mnhithition {BMD ) of plasma. RBC, and brain ChE
activity were 4.00, 882, and 1072 mg'kg respeciively for males and 4.42. 16.25, and 7.75
mg/ky, respectively lor 1:.111@116,\, Benchmark dose estimates sor 20% inhibition (BMDog) of
plasma, RBC . and brain ChE. activity were 8.01. 17.64, and 17.68 mg/kg, respectively for
males and 885, 26,53, and 15.49 mp/kg. respectively for females. The reviewer did not
verify the benchmark calculations presented in the study.

AELE 3, Plasma, RB{. and brain ChE activity in PND 11 rats treated with trichlorfon:
Actute exposure with termination 2 hours post-desing

Dose (mg/kg bw) 8 5 10 30
Mg
Plasmy ib{o i) N.6G5LE 0T 125 O AR**1 079 (249 LE7**E(0.075 (75)
RBC ikt 1 ; [ o 250 547 l.._’z *+0.287 (37)
Braiaslo2y A TR0 4R 347 (9 22540 236 (45)
Ferms o~
Plasmathi o OATFe R 12) O5P¥*=0 114 (20) L 22%*40.096 (681
RIBOC kY | | 06620 137 I odsi 33 157204253 1.26%£01235 (24)
Bram {12} J 3,604 1008 BIRAIR R 1 AR0F (402 (13) ‘ 3.46%%10.763 (39)

Data extrucied [ron Apnex pp. 33-34, MREID 466047403,

N

= M sexigroup

Numbers in parendiesis are pereent miibition relaive treontiol frem Table 62 3 27,
Significantly dviierent frons control: *pm ) G5 ¥ p < 0.0

Repeated Esposure (MRII? 46035601 ): Cielinesteruse activity data for repeatedly treated
preweaning rats are shown in Table 4. Plasma chelinesterase activity was significantly
inhibited at 20 mg/kg/day only, in both males and femeales. RBC enzyme activity was
inhibited 10 high-dose fenales bv 34%% although statistical significance was not aftained.
Bramn cholinesterase activity vas significantly inhibited ir. males at the high dose (20
me/kg/dan 1 and in femates st afl doses,

Benchmuark dose estimates for 10% inbibition (BMDyy) of plasma, RBC, and brain ChE
activity were 12,3, 2006, and 12 4 mgkgide v, respectively for males and 9.2, 8.4, and 9.1
mg/kg/dav. respectively for females. Benchmark dose estimates for 20% inhibition (BMD3o)
of plasma. RBO and brawe ThE activity were TR0, 31,7, and 210 myg/kg/day. respectively
for males and 137,140, sna 16,2 mp/keiday. respectively for females. The reviewer did not

veritv the berchmark calcuiations presented i the study.

e
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FABLE 4. Plasma, RBC. and brain Chlo activity in preweaning vats treated with trichlorfon:
Repeat exposure on PNDs 11-21 with termination t hour pest-dosing on PND 21
H
Dose (mg/kg/day) ¢ i ] 10 20
Naies
Plasnie (kU1 RS ETHR R 0.34+007% (3120085 0.42*+0.079 (24)
REC (UL ( 2520367 ' 10340168 1.06£0.376
Brain (15, g) 5.91 10406 ; G30=0.416 8.36**+£0.772(17)
enales
Plasira (k1110 (ST L0 0.56010.053 (1.530+0).121 0.35*=0.174 (39)
REC (LU i."‘:ﬂ) 599 16010345 1.5440.567 1.154£0.664
BHram {154) H0.a00.362 HO3FT( 259 (6% D43 R035T7 (1) [ 7.82%%:0.962 (26)

Data ext acted {rom Annex pp. 37-38 MRID 46633401

N

= ises urouy

Numbers in parenthesis are percent inhibition relative to control from Table 6-2, . 30,
Significends ditferent from contrei *p 0.05, %) < .01

HL DISCUSSION and CONCLUSHONS:

A.

INVESTIGATOR'S CONCLUSIONS: The stadv author concluded that atter an
acute dose of trichlerien (30 mg'kp), the groatest cheliesterase activity inhibition
was observed in male pups after | howr (plasina and erythrocyies) and after 2 hours
(brainy. and in fernale pups. the greatest cholinesterasc inhibition was observed after 2
hours in all three compertments. Theretore, 2 hours after administration was
recommended as the optimal fime for sampie collection in subsequent investigations.

Twe hours after an acute dose of trichlorfon, cholinesterase activity was dacreased in
both males and femaies m o dose dependent manner, at doses up to 30 mg/kg,
inciusive. i all ti}TCCL-nﬂ[m]’mll‘h[‘ {mlasma, ervibrocyvtes, and brain). Treatment
refeted eifeets did not resudt in chinical signs al uny dose tevel

After treatment of pups tor 11 consecunve days. with O 5010, or 20 mg'kg/day
tichicorion, at approximarety t hour folowing the 1ast dose, female brain ChE activity
was sianjic mt.v inhibited at all dose ievels and male brain ChE activity was

inhebited at 20 mgdig only. Significant inhibition of plasma cholinesterase activity
was observed only al the high dose level (20 mg/kg) in both males and females. At
all dose of =10 me/kg in both sexes. inhibition of cholinesterase activity was <12% in
all compurtments. Clinical signs were not observed at aay dosce fevel. In male pups

at 20 mp/ke ChE activity inhibition wes <24% in all compartments, thus
toxyeological relevance i~ questionabie. In female pups at 20 mg/kg. cholinesterase
activiry (hibition was 226'%

6% anc 1oxenlogical relevance is assumed.

(

The TS EPA has statec that comparisons based on NOAELS/LOAF Ls may under or
overceinnale relative senaitivity, Ther sfore, Bench Mark Dose (BMD) ievels were

(i
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calculated {or cach compantment. These BMD estimates are also useful for
comparison of Chi: acuvity mhibition berween adult and preweaning rats.

DISCUSSION AND REVIEWER COMMENTS: A series of studies was
conducted to determine ChE activity inhibition resulting from wcute or repeated oral
exposure ol preweaning vuts to trichlorion.

No chneal signe were observed inanv ztudy and survival was not affected by
treatment with the test article.

Followmg a singie dose ol the test article. the gi eatest inhibition of ChIl activity was
observed between § and 2 hours after dosing. In males. the level of enzyme
inkibitzon in all three compartments peaked at or:e houar posi-desing with a similar
level ot inhibition maintained up to two howrs post-dosing, However, in females
shighthy greater inhioition occurred in all ihree compartiments after two hours
compared with inhibition measured afier one hour. Thus the time of peak effect was
chosen az one hour post-aosing. Littls difference in enzyme inhibition in any
wmpmtmem was secn between males and females up to § howrs post-dosing, At 24
hours pest-dosing ferales had recovered RBC and bruin ¢ énz,ymv activity. while
majes had only recovered brain enzvine acuvity. Plasmia ChE activity remained
stgmticanthy mhrhed Jwouy hours,

Following acute exposure. o clzar dose- related inhibition of cnzyme activity was
observed mall compartrments in both sexes. Biologically signiticant enzyme
i

mnhibrion vas secn i plasma and bram in males and females at >0 mg/kg, while
RBC cnzyme acniviiy was significantly inhibiied outy at 30 mg/kg/day.

After eleven daly doses ©f 20 mg/ke/day of trickdor{un, biclogically significant
inhihiton of ChE activity was apparent in ail three comparanerds in temale rats and
m plasmia and bram in maie rats, No other efiects were noted in males from repeated
dosyng. In females. whibition ol hrain ChE sctiviry was seen in all treated groups in a
doseaelaied manner.

The Chk activity measurements folfowing acute oral dosing with trichlorfon did not
demuonstrate a ditterence i susceptibility between preweaning male and female rat
pup~. By 24 hours post-dosing temales showed 2 greater recovery in RBC activity,
but no differences between the sexes were seen 10 the other compartments. Following
repeated dosing, however. females appeared slightly more susceptible than males.
Compared to plasma or brain cn:/,_ymc acuvity in maldes and 1einales, the RBC ChE
getivity was the least sensizve compartment after acate anc repeated trichlorfon
expoesiire. hingeverall bencimmark dose corimates o1 this hierarchy of

susceptibn .

Lov acule ciposure of preweaning s to tnchiorfo

the preweaning LOAET for brain ChED s [0 mefks
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the preweaning NGAET for brain Chittis 3 mo/:

the preweaning LOAEL for plasma ChET is 10 mg/kg
the preweaning NOAEL for plasma ChFis 5 mg/ke:

the preweaning LOAEL for red blood celi ChE{ s 30 mg/ke
the preweaning NOAEL {or red bleod cell ChEY s 10 mglkg:

For acute oral exposure to trichlorfon, the overall LOAEL for cholinesterase
activity inhibition in PNI 13 rats is 16 mg/kg bused on enzyme inhibition in

plasma and brain in males and females; the preweaning NOAEL is 5 mg/ke.

For repeated exposure of preweaning rais o trichlorfon:

the nreweanig LOAEL for brain ChEY 5 mwke/day (fernales)
the preweaning NOAEL for brain ChET is not identified;

the preweaning LOAEL for plasrna ChEis 20 mg'kg/day

the preweaning NOAEL for plasma ChEL is 10 myp/kp/day;

the preweaning LOAEL for red biocd cell ChELs 20 mg/kg/day (females)
the preweaming NOAETL for ved blowd cell Chilis o mg'kg'day:

For repeated oral exposuve to trichlorfon, the overall LOAEL for cholinesterase
activity inbibition in PND 11 rats is 5 mg/kg/day based on enzyme inhibition in
brain in femaies; the preweaning NOAEL is not identified.

STUDY DEFICIENMCIES: No mujor deficiencies were identified in the conduct
of these studies.




